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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. Additionally, there may be severe property damage.

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

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

OMRON Product References

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

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

The abbreviation “PLC” means Programmable Controller. “PC” is used, 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.

© OMRON, 1999

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

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

This manual describes the installation and operation of the CS1W-AD041-V1, CS1W-AD081-V1,
CS1W-AD161, CJ1W-AD041-V1, and CJ1W-AD081-V1 Analog Input Units; the CS1W-DA041, CS1W-
DAO08V, CS1W-DA08C, CJ1W-DA021, CJ1W-DA041, CJ1W-DA08V, and CJ1W-DA0O8C 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 I/O 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/CJ-series Analog I/O Units Operation Manual | W345 Describes the application methods of
CS1W-AD041-V1/AD081-V1/AD161, CS1W-DA041/ (this the CS/CJ-series Analog Input, Ana-

DA08V/DA08C, CS1W-MAD44, CJ1W-AD041-V1/AD081- |manual) |log Output, and Analog I/O Units.
V1, CJ1W-DA021/DA041/DA08V/DA08C, CJ1W-MAD42

SYSMAC CS-series W339 Describes the installation and opera-
Programmable Controllers Operation Manual tion of the CS-series PLCs.
CS1G/H-CPULILI-EV1, CS1G/H-CPULILH

SYSMAC CS Series W405 Provides an outline of and describes
CS1D Duplex System Operation Manual the design, installation, maintenance,
CS1D-CPULIIH CPU Units, CS1D-CPULICIS CPU Units, and other basic operations for a
CS1D-DPLO1 Duplex Unit, CS1D-PA/PDLILIL] Power Sup- Duplex System based on CS1D CPU
ply Unit Units.

CJ-series PLCs Operation Manual W393 Provides the following information on
CJ1H-CPULIH-R, CJ1G/H-CPULIH, CJ1G-CPULICIR, CJ-series PLCs:

CJ1G-CPULIL], CJ1H-CPULI] * Overview and features

* System configuration design
* Installation and wiring

¢ /0O memory allocations

* Troubleshooting

CS/CJ/NSJ-series PLCs Programming Manual W394 Provides the following information on
CS1G/H-CPULILH, CS1G/H-CPULILI-V1, CS/CJ/NSJ-series PLCs:
CS1D-CPULICH, CS1D-CPULIIS, CJ1H-CPULICH-R, * Programming

CJ1G/H-CPULILIH, CJ1G-CPULILIP, CJ1M-CPULIL],

CJ1G-CPULI], NSJ-CIICICI(B)-GSD, * Task functions

NSJO-0000(B)-M3D * File memory

* Various operations
CS/CJ/NSJ-series PLCs Instructions Reference Manual W340 Describes all the ladder programming
CS1G/H-CPULICIH, CS1G/H-CPULICI-VA, instructions in detail.

CS1D-CPUCICH, CS1D-CPUCS, CJ1H-CPULIH-R,
CJ1G/H-CPUCITH, CJ1G-CPUCITP, CJ1M-CPULC,
CJ1G-CPUCI], NSJ-CIII0(B)-G5D,
NSJO-0000(B)-M3D

CX-Programmer Operation Manual (Version 7.[) W446 Describes how to use the CX-Pro-
WS02-CXPC1-EV7 grammer.

SYSMAC CS/CJ-series Programming Consoles Operation | W341 Describes how to use the Program-
Manual ming Console.

CQM1H-PROO01, CQM1-PRO01, C200H-PRO27 + CS1W-

KS001

xi



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-V1/161 Analog Input Units.

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

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 Units.

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.

xii



Read and Understand this Manual

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

Warranty and Limitations of Liability

WARRANTY

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

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

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS,
WHETHER SUCH CLAIM 1S BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT
LIABILITY.

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

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

SUITABILITY FOR USE

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

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

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

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

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

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

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

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

PROGRAMMABLE PRODUCTS

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

CHANGE IN SPECIFICATIONS

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

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

DIMENSIONS AND WEIGHTS

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

PERFORMANCE DATA

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

ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.
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This section provides general precautions for using the Programmable Controller (PLC) and Analog I/O Units.

PRECAUTIONS

The information contained in this section is important for the safe and reliable application of the Analog I/0 Unit.
You must read this section and understand the information contained before attempting to set up or operate a PLC
system and Analog I/0 Unit.
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Xix
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Intended Audience

1

2

3

xviii

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

/\ 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 I/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.

Do not apply the voltage/current outside the specified range to any Unit. It
may cause a malfunction or fire.

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.



Operating Environment Precautions 4

* 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.

* 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.

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

&Caution When wiring crossovers between terminals, the total current for both terminals
will flow in the line. Check the current capacities of all wires before wiring
crossovers.

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

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

4 Operating Environment Precautions

&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.

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

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

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

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

* Locations subject to possible exposure to radioactivity.

e Locations close to power supplies.
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Application Precautions 5

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

5 Application Precautions

Observe the following precautions when using the PLC.

&WARNING 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.
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Conformance to EC Directives 6

* 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.

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

e 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 (including the setting of the
startup operating mode).

* Force-setting/force-resetting any bit in memory.
e 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 Conformance to EC Directives

Applicable Directives * EMC Directives
* Low Voltage Directive

Concepts

mEMC Directives

OMRON supplies electric devices that are used built into other devices or
manufacturing equipment. These OMRON products are designed to conform
to the related EMC standards (see note) so that the devices or equipment in
which they are used can more easily conform to EMC standards.

EMC-related performance of the OMRON devices that conform to EC Direc-
tives will vary depending on the configuration, wiring, and other conditions of
the equipment or control panel on which the OMRON devices are installed.
The customer must, therefore, perform the final check to confirm that devices
and the overall machine conform to EMC standards.

Note Applicable EMC (Electromagnetic Compatibility) standards are as follows:
EMC (Electromagnetic Susceptibility)
CS-series PLCs: EN 61131-2 (CS1W-AD161: EN 61000-6-2)
CJ-series PLCs: EN 61000-6-2
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Conformance to EC Directives

Conformance to EC
Directives

Conditions for
Conforming to EMC
Directives

xxii

EMI (Electromagnetic Interference)

CS-series PLCs: EN 61131-2 (CS1W-AD161: EN 61000-6-4)
CJ-series PLCs: EN 61000-6-4

mLow Voltage Directive

Always ensure that devices operating at voltages of 50 to 1,000 V AC and 75
to 1.500 V DC meet the required safety standards for the PLC (EN 61131-2.)

CS/CJ-series products conform to EC Directives. However, the following pre-
cautions must be observed to ensure that the machine or device in which the
CS/CJ-series PLC is used conforms to EC Directives:

1.
2.

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

You must use reinforced insulation or double insulation for the DC power
supplies used for the I/O power supplies. The DC power supply connected
to the power supply terminals on PLCs using DC power must have an out-
put hold time of at least 10 ms.

CS/CJ-series products conforming to EC Directives also conform to EN
61000-6-4 for EMI. Radiated emission characteristics (10-m regulations)
may vary depending on the configuration of the control panel used, other
devices connected to the control panel, wiring, and other conditions. You
must therefore confirm that the overall machine or equipment conforms to
EC Directives even when using CS/CJ-series products that conform to EC
Directives.

The following immunity test conditions apply to CS/CJ-series Analog 1/O
Units.

Overall Accuracy
CS1W-AD161 Analog Input Unit: +4%/—6%
CJ1W-ADO041-V1/AD081-V1 Analog Input Units: +3%/-6%
CJ1W-DA021/DA041 Analog Output Units: +4%/-1%
CJ1W-DA08V/DA08C Analog Output Units: +4%/-4%
CS1W-MAD44 Analog I/O Unit: +2%/-1%
CJ1W-MAD42 Analog I/O Unit: +4%/—-4%



Precautions for the C200H-AD003, C200H-DA003/004, and C200H-MADO01 7

7 Precautions for the C200H-AD003, C200H-DA003/004, and
C200H-MADO1

Note the following important differences between the CS-series Analog 1/0
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/0O 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 pro-
cessing with 2 buffers. By changing the setting in data memory, no mean pro-
cessing 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/O Units, the
operation mode switch can be used to make this change. Therefore the 1/0
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-AD003, C200H-DA003/004, and C200H-MADO1 use error codes,

whereas the CS-series Analog I/O 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.

8 Changes to the CJ1W-DA08V/08C and CJ1W-MADA42

Added Functions

Conversion Time/
Resolution Setting
(CJ1W-DA0O8V/DA08C/
MADA42)

Scaling Function
(CJ1W-DA08V/DA08C/
MADA42)

The following additions and changes have been made for the CJ1W-DA08V/
08C Analog Output Unit and the CJ1W-MAD42 Analog 1/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 1/0 Units.
Either a conversion time of 1 ms and a resolution of 4,000 or a conversion
time of 250 us (500 us 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-
DA08V/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.

xxiii
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Voltage/Current Signal
Range Setting
(CJ1W-MADA42 only)

Changed Functions

Operation Mode
Switching
(CJ1W-DA0O8V/DA0SC/
MAD42)

External Maximum
Output Current during
Voltage Output
(CJ1W-DA08V/MADA42)

Maximum Allowable
Load during Current
Output (CJ1W-DA08C)

Xxiv

When “1 to 5V, 4 to 20 mA” is set for the I/O 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-DA08V/DAOSC/MADA42, it is possible only by means of a set-
ting in D(m+18) in the Special I/O 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).

For earlier models, the maximum value was 600 Q. For the CJ1W-DAO8C, the
maximum value is 350 Q.



SECTION 1
System Design

This section describes the features and system configurations of CS/CJ-series Analog I/O Units.
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1-1 Features and Functions

CS-series Analog I/O Units

Analog Input Units Analog I/0 Unit

Analog Output Units

CS1W-AD041-V1 CS1W-AD081-V1 CS1W-AD161 CS1W-DA041 CS1W-DA08V ~ CS1W-DA08BC  CS1W-MAD44
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The SYSMAC CS Series includes CS1W-AD041-V1, CS1W-AD081-V1, and
CS1W-AD161 Analog Input Units that convert analog signals to digital signals
and transfer them to CS-series CPU Units, and CS1W-DA041, CS1W-DAO08V,
and CS1W-DAO8C Analog Output Units for converting digital data in CS-
series CPU Units into analog signals for output, and CS1W-MAD44 Analog
I/O Units that have both analog input and output functions.

Unit Analog input Analog output
Maximuminput | Input signal range Maximum Output signal range
points output points
Analog Input | CS1W-AD041-V1 4 -10to 10V
Units CS1W-AD081-V1 |8 oty
CS1W-AD161 16 1to5V
410 20 mA
Analog Out- | CS1W-DA041 --- --- 4 -10to 10V
put Units Oto10V
Oto5V
1to5V
410 20 mA
CS1W-DA08V 8 -10to 10V
Oto10V
Oto5V
1to5V
CS1W-DA08C 8 4 t0 20 mA
Analog I/0 CS1W-MAD44 4 -10to 10V 4 -10to 10V
Units Oto10V Oto10V
Oto5V Oto5V
1to5V 1to5V
4 t0 20 mA
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CJ-series Analog I/O Units

Analog Input Unit

CJ1W-AD041-V1
CJ1W-AD081-V1

]

Analog Output Unit

CJ1W-DA021
CJ1W-DA041

Kl

CJ1W-DA08V
CJ1W-DA08C

J

=

Analog I/0 Unit
CJ1W-MAD42

=

The SYSMAC CJ Series includes CJ1W-AD041-V1 and CS1W-AD081-V1
Analog Input Units that convert analog signals to digital signals and transfer
them to CJ-series CPU Units, and CJ1W-DA041 and CS1W-DA0O21 Analog
Output Units for converting digital data from CJ-series CPU Units into analog
signals for output. CJIW-MAD42 Analog I/0O Units and CJ1W-DA08V and
CJ1W-DA08C Analog Output Units that enable use of conversion time/resolu-
tion settings and scaling functions are also available.

Unit Analog input Analog output
Maximuminput | Input signal range Maximum Output signal range
points output points
Analog Input | CJ1W-AD041-V1 4 -10to 10V
Units 1W-AD081-V1 Oto10V
CJ 08 8 0105V
1to5V
410 20 mA
Analog Out- CJ1W-DA041 --- 4 -10to 10V
put Units 1W-DA0O21 2 Oto10V
cJ 0 Oto5V
1to5V
410 20 mA
CJ1W-DA0O8V 8 -10to 10V
Oto10V
Oto5V
1to5V
CJ1W-DA08C 8 4 to 20 mA
Analog I/0 CJ1W-MAD42 4 —-10to 10V 2 -10to 10V
Units Oto10V Oto10V
Oto5V Oto5V
1to5V 1to5V
410 20 mA 410 20 mA

High-speed Conversion

The Analog Input Units (CS1W-AD041-V1/081-V1/161 and CJ1W-AD041-V1/
081-V1) and the CJ1W-DA08V/08C Analog Output Unit provide high-speed
data conversion at 250 us per I/O point. The CJ1W-MAD42 Analog I/O Unit
provides data conversion at 500 us per I/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
Detection Function

Peak Value Hold Function

The input disconnection detection function can be used for analog inputs
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

@ o\ o 30
-

‘)

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
(n 14 0

CLR/HOLD/MAX é——— 1
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Mean Value Function

Ratio Conversion
Function

Offset and Gain
Adjustment Function

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 details, refer to 2-6-
3 or 6-6-2 Mean Value Processing.

Analog Input Unit CPU Unit

4

® 3| Mean value 3
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

£ @—t—

Axx+B

Ratio and bias

§ —7f—

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 Input Function
(Input signal range: 0 to 10 V)

Analog Output Function
(Output signal range: 0 to 10 V)

OFAO/IF4O)} = = = = = = = — 1OVt -====~~-~
Gain 7/, Gain
: adjustment  Analog ‘ , adjustment
output

Va

{ ]
Adjustable range / Adjustable range
| @, i

| 9,
[ !
|

o/

Offset adjustment

Scaling Function

"/ |
0 +
Cd OFAQ

Offset adjustment

10V
Analog input
With CS1W-AD161 Analog Input Units, CJ1W-DA08V/08C Analog Output
Units (See note 1.), and CJ1W-MAD42 Analog I/O Units, input analog values
and output analog set values can be automatically converted into user-speci-
fied units. This scaling function eliminates the previous need to provide pro-

grams (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
analog values and output analog set values can be automatically converted
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into 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 us for the CJTW-MAD42) and a resolution of 8,000.

Conceptual Diagram of Scaling (CJ1M-MAD42 Only)
Analog I/O Unit CPU Unit

Special I/0 Unit Area

No scaling
Input analog value ] _‘ > Converted analog
(temperature, input value

flowrate, etc.) Scaling (in engineering units)

Set analog output

No scalin
Output analog < g value .
value (in engineering units)

Scali DM Area
caling 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

PA204S

POWER

=

g

RN

>

p=dL_1,

SRR

Sensor
> Regulator [ VVVv—
Temperature
Temperature control
geere [ | |7 Preamp (Temp )
Flow rate — | Servo- —-——@
controller .
— (Position control)
| | Variable speed—ﬁ;!
g%lﬁfegn% p—— controller
Power ___ | Transducer (Speed control)
Power factor —* | Chart recorder,
Sensor

Note The above diagram is an installation example for the CS1W-AD081-V1 Ana-
log Input Unit and CS1W-DAO8V Analog Output Unit.
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CJ-series PLCs

Analog Input Unit

Analog Output Unit

Ao P I
X, X,
" X X X, X
O OrI&
0° ) X X na@ X X
X X,
X X,
X, X,
X, X,
X, X,
X X,
X, X X, X
E] X X EJ X, X
o) ERlCo=
Sensor
Temperature Regulator
Pressure : __ | Preamp (Temperature control)
Speed Servo- )
Flow rate controller

(Position control)

Variabl d
Purrent ducer (Speed control)
ower Chart
Power factor
Sensor

Note The above diagram is an installation example for the CJ1W-AD041-V1/081-V1
Analog Input Unit and CJ1W-DA021/041 Analog Output Unit.

Mounting Restrictions

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

CS1W-MAD44 Analog I/0 Units can be mounted to either CS-series CPU
Racks or CS-series Expansion Racks. These Analog I/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 Rack CS1Ww- CS1W-DA041 CS1Ww- CS1W-DA08C | CS1W-AD161
ADO041-V1 CS1W-DA08V MAD44 (5 vDC (5 vDC
CS1w- (5 vDC (5 vDC 130 mA) 150 mA)
ADO081-V1 130 mA) 200 mA)
(5vDC
120 mA)
C200HW-PA204 CPU Rack 6 3 3 2 8
C200HW-PA204S Expansion Rack |6 3 3 2 9

C200HW-PA204R
C200HW-PA204C
C200HW-PD024

(4.6 Aat 5 VDC)

C200HW-PA209R CPU Rack 10 7 6 5 10
(9 Aat5VDC) Expansion Rack | 10 7 6 5 10
CS1D-PA207R CPU Rack 8 5 4 4 8
(7Aat5VDC) Expansion Rack | 9 6 5 4 9
CS1D-PD024 CPU Rack 6 3 2 2 7
(4.3 Aat5VDC) Expansion Rack |6 3 2 2 8
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CJ-series PLCs

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

CJ-series Analog I/O Units are Special I/0 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-
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 CS1W-AD041-V1 CJ1W-MADA42
CJ1W-DA041 CJ1W-AD081-V1 (5 VDC 580 mA)
(5 VDC 120 mA) (5 VDC 420 mA)
CJ1W-DA08V
CJ1W-DA08C
(5 VDC 140 mA)
CJ1W-PA205R CPU Rack 10 7
CJ1W-PA205C ;
CJIW-PDO25 Expansion Rack | 10 10 8
(5.0 A at 5 VDC)
CJ1W-PA202 CPU Rack 10 4 3
(2.8 Aat5VDC) Expansion Rack | 10 6 4
CJ1W-PD022 CPU Rack 7 2 1
(2.0Aat5VDC) Expansion Rack | 10 4 3
Note The I/O bits of the Special I/0 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

1,2,3...

Use the following procedure to mount Analog I/O Units to the Backplane.

1. Lock the top of the Analog I/O Unit into the slot on the Backplane and rotate

the Unit downwards as shown in the following diagram.

2. While making sure to align the Unit properly with the connectors, tighten

N—

g
Hook

(S

{/

Backplane

the mounting screws securely to the tightening torque of 0.4 N-m.
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3. To remove the Unit, first loosen the mounting screws using a Phillips
screwdriver.

o

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

Backplane

i 20 mm min.

= [ T 1

Phillips screwdriver

CJ-series PLCs

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

CPU Rack

[ o

! !

Power Supply Unit CPU Unit I/0 Units (10 max.)
End Cover

(included with CPU Unit)

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

10
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1,2,3...

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

Hooks Hook holes
Connector

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

1-2-2 Precautions

firmly into place.

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.

 —
53]
i

)

7

el
@R =)

R %
3N

TR
TG G A A A G R R

[
!
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CJ-series PLCs

1-3 Function Applications

Remove the label after the
wiring has been completed.

Function Application Page
Mean value processing Performs a smooth conversion when the input fluctuation is too extreme. 56, 256
Example: Removes noise interference from data such as flow/pressure.
Peak value hold Holds the maximum value that has been read. 59, 259
Holds the data that is less than the maximum value.
Disconnection detection Detects disconnection of input signals. 60, 260
Output hold Holds the output signal at the previous value for certain conditions, such as | 154, 263
errors.
Holds the output signal in the lower-limit value or 0 V for certain conditions,
such as errors.
Holds the output signal in the upper-limit value for certain conditions, such
as errors.
Ratio conversion t{ses the Analog I/O Unit as a gradient setting device for setting ratio and 264
ias.
Offset gain adjustment Adjusts the offset and gain, and uses the 1/O functions. 61, 155, 267

12
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2-1 Specifications

2-1-1 Specifications

Item

CS1W-AD041-V1

CS1W-AD081-V1

| CS1W-AD161

Unit type

CS-series Special I/0 Unit

Isolation (See note 1.)

Between I/0 and PLC signals: Photocoupler
(No isolation between individual I/O signals.)

External terminals

21-point detachable terminal block (M3 screws)

| Two 34-pin MIL connectors

Affect on CPU Unit cycle time

0.2ms

Power consumption

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

150 mA max. at 5 VDC,
55 mA max. at 26 VDC

Dimensions (mm) (See note 2.)

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

35x 130 x 119 (W x Hx 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.)

Refer to the table on page 15.

Data exchange with CPU Units
(See note 4.)

Special I/0 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

Special I/0O Unit Area in
CIO Area (CIO 2000 to
CIO 2959): 20 words per
Unit

Special I/O Unit Area in
DM Area (D20000 to
D29599): 200 words per
Unit

specifi-

Input | Number of analog inputs |4 8 16
- Input signal range 1to5V
cations | (gee note 5.) Oto5V
Oto10V
-10to 10V
41020 mA

(See note 6.)

Maximum rated input (for
1 point) (See note 7.)

Voltage Input: +15 V
Current Input: £30 mA

Input impedance

Voltage Input: 1 MQ min.
Current Input: 250 Q (rated value)

Resolution 4,000/8,000 (See note 8.)
Converted output data 16-bit binary data
Accuracy 23+2°C Voltage Input: £0.2% of full scale Voltage Input: £0.2% of full
(See note Current Input: £0.4% of full scale scale
9.) Current Input: £0.2% of full
scale
0°C to 55°C | Voltage Input:+0.4% of full scale Voltage Input:+0.4% of full
Current Input: £0.6% of full scale scale
Current Input: £0.4% of full
scale

A/D conversion time
(See note 10.)

1.0 ms or 250 us per point max. (See note 8.)

14
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Item CS1W-AD041-V1 CS1W-AD081-V1 CS1W-AD161

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 Detects the disconnection and turns ON the Disconnection Detection Flag. (See note

detection 11))

Scaling function None None Enabled only for conver-
sion time of 1 ms and reso-
lution of 4,000. Setting any
values within a range of
132,000 as the upper and
lower limits allows the A/D
conversion result to be out-
put with these values as
full scale.

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 363 for details on the Unit’s dimensions.
3. 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 Rack CS1w- CS1W-DA041 CS1w- CS1W-DA08C | CS1W-AD161
ADO041-v1 | CS1W-DA08V MAD44 (5 vDC (5 vDC
CS1Ww- (5 vDC (5 vDC 130 mA) 150 mA)
ADO081-V1 130 mA) 200 mA)
(5vDC
120 mA)
C200HW-PA204 CPU Rack 6 3 3 2 8
C200HW-PA204S ;
Co00HW-PA204R Expansion Rack | 6 3 3 2 9
C200HW-PA204C
C200HW-PD024
(4.6 A at 5 VDC)
C200HW-PA209R CPU Rack 10 7 6 5 10
(9 Aat5VDC) Expansion Rack | 10 7 6 5 10
CS1D-PA207R CPU Rack 8 5 4 4 8
(7Aat5VDC) Expansion Rack | 9 6 5 4 9
CS1D-PD024 CPU Rack 6 3 2 2 7
(4.3Aat5VDC) Expansion Rack |6 3 2 2 8

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

15
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4. Data Exchange with the CPU Unit
Area Number of words Data transfer | Transfer direction Data contents
timing
Special /0O Unit Area | CS1W-AD041-V1/ Constantly CPU Unit to Ana- | Peak hold indicators

in CIO Area 081-V1: 10 words per log Input Unit
(Cclg) 2%%090 to . gg‘}w AD161: 20 Analog Input Unit | Analog input values

b - . - P H L- . . .
GIO 2000.00 to words per Unit to CPU Unit A||r;l¢.;zn<il|fs|;:lggnectlon detection
ClO 2959.15) Etc.
Special /0O Unit Area | CS1W-AD041-V1/ When poweris | CPU Unit to Ana- | Input signal conversion ON/OFF
in DM Area 081-V1: 100 words | turned ON or |log Input Unit Signal range specifications

(D20000 to D26959)

per Unit

¢ CS1W-AD161: 200
words per Unit

Unit is
restarted

Averaging specifications
Resolution/conversion time setting
Operation mode setting

Scaling setting (CS1W-AD161 only)

16

10.

11.

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 is selected for the CS1W-AD041-V1 and
CS1W-ADO081-V1 by using the voltage/current switch at the back of the ter-
minal block. Voltage input or current input is selected for the CS1W-AD161
by wiring the connector terminals. Voltage/current selection for input rang-
es 1to 5V or 4 to 20 mA can be set in DM word m+52.

Use the analog input voltage/current value within the specified input signal
range. Exceeding the specified range may result in malfunction.

With Analog Input Units, the resolution can be changed from 4,000 to
8,000 and the conversion time changed from 1 ms to 250 us in DM word
m+18 for CS1W-AD041-V1 and CS1W-AD081-V1 or in DM word m+19 for
CS1W-AD161.

The following are adjusted at the factory.
CS1W-AD041-V1/081-V1: Voltage inputs

CS1W-AD161: Voltage inputs and current inputs
Calibration conditions: Recommended Terminal Block-
Connector Conversion Unit used. (The factory calibration
for a current input can be made effective by setting DM
word m+52.)

To use current inputs with the CS1W-AD041-V1/081-V1 or to use the
CS1W-AD161 with products other than the recommended ones, adjust the
offset and gain 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.

Input disconnection detection is valid only when the 1 to 5-V or 4 to 20-mA
range is set. If there is no input signal for when the 1 to 5-V or 4 to 20-mA
range is set, the Disconnection Detection Flag will turn ON.
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2-1-2 Input Function Block Diagram
Analog Input Unit CPU Unit
/o Special I/0
Mean value Peak value refresh Unit Area
. [ processing ghold function Analo
Input dis- o ; disabled ! 9
Analog input 1 ——;. connection—" disabled Isable input 1
detection o o conver-
[ |Mean value [_|Peak value sion
rocessin hold function value
p )
enabled enabled

Analog input 2
Analog input 3

Analog input 4

— Same as above.

— Same as above.

— Same as above.

Analog input 5 Same as above. (See note.)

Analog input 6 Same as above. (See note.)

Analog input 7 Same as above. (See note.)

L S S

Analog input 8 Same as above. (See note.)

Note There are only four analog inputs for the CS1W-AD041-V1, and 16 analog
inputs for the CS1W-AD161.

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 21 F40;

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

0000 (0000
FF38 (FE70)

*1V/AmA
0.8V/3.2mA

5V/20mA
5.2V/20.8 mA

Analog input signal

17
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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: 0to5V

Conversion value

1068 (20D0
OFAO (1F40

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

0000 (0000)
FF38 (FE70)

Analog input signal

18
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Range: -10to 10 V

Conversion value

0898 (1130)
07D0 (OFA0)

0000 (0000)

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

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

-1V

10V

ov

10V
11V
Analog input signal

Note 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

-2200

F768

FFFF

0000

0001

0898

19
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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

20

1,2,3...

1,2,3...

1,2,3...

Note

8.

Set the operation mode to normal mode. (See note 1.)

Select voltage/current input using the switch at the back of the terminal
block. (See note 2.)

Wire the Unit.

Use the unit number switch on the front panel of the Unit to set the unit
number. (See note 3.)

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.
e Conversion time and resolution

Turn the power to the PLC OFF and ON, or turn ON the Special /0 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.

A

—

Set the operation mode to adjustment mode. (See note 1.)
Select voltage or current input. (See note 2.)

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. (See note 1.)

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.

Setting the Operation Mode

The operation mode can be changed either by setting the DIP switch on
the rear panel of the Unit or changing the DM Area settings. When normal
mode is set both in the DIP switch and in the DM Area settings, the Unit
operates in normal mode. If adjustment mode is set in either or both of the
settings, the Unit operates in adjustment mode. The operation mode selec-
tion setting is allocated in DM word m+18 for CS1W-AD041-V1 and CS1W-
ADO081-V1 and in DM word m+19 for CS1W-AD161.

Selecting Voltage/Current Input
With the CS1W-AD041-V1 and CS1W-AD081-V1, remove the terminal
block and set the DIP switch located at the back. With the CS1W-AD161,
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select either voltage input or current input by wiring the connector termi-
nals. Use DM word m+52 to select 1 to 5 V or 4 to 20 mA as the voltage or
current input range, respectively.

3. Setting the Unit Number
Set the unit number for the Special I/O Unit using the rotary switches on
the front panel of the Unit.
Set the CS1W-AD041-V1 and CS1W-AD081-V1 between 0 and 95. A sin-
gle CS1W-AD161 is allocated words in the CIO Area and DM Area for two
Units. Set the unit number between 0 and 94. To set a CS1W-AD161 to unit
number “n,” the unit number setting “n+1” is not possible.

2-2-1 Procedure Examples

The procedure for using Analog Input Units is provided here using the CS1W-
AD081-V1 as an example. The method used to set CS1W-AD161 Analog
Input Units is different. Be sure to use the correct procedure.

CS1W-AD081-V1 CS-series CPU Unit
— INT:1to5V — — |, =} —{Doo100
IN2: 1to 5 V —_— — |' ¢! —[Dooto1
) ]
IN3: 4t0 20 MA ——= — | &, —={Doo102]
. IN4:4t0 20 MA — — |1 9+ —{D00103
Analog input 1O
IN5:0to 10V — — |, 5, —[D00104
IN6:0to 10V~ —= — |1 81 —[D00105
) ]
IN7:—10to 10V — — |, ~, —=[Do0106
L— IN8: Not used — —_— | | —e|D00107
b o 4

Unit No.: 1

Setting the Analog Input Unit

1,2,3... 1. Set the operation mode. Refer to 2-3-3 Operation Mode Switch for further
details.

[\

/}?E

j Turn OFF SW1 for normal mode

[

The operation mode can be changed by setting DM word m+18 (DM word
m+19 for CS1W-AD161).

21
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2. Set the voltage/current switch. Refer to 2-3-4 Voltage/Current Switch
(CS1W-AD041-V1/AD081-V1) 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.

Note With CS1W-AD161, select voltage/current input by wiring the connector termi-
nals.

3. Mount and wire the Analog Input Unit. Refer to 7-2-1 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.

MACHRG  pg
No x1o' x1o°

rlrisirieir vl iv e 7))
AR IB e e {ele Bl i b o

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

Note A single CS1W-AD161 is allocated CIO Area words and DM Area words for
two Units. For example, if the unit number is set to 1, the CS1W-AD161 will be
allocated CIO Area words CIO 2010 to CIO 2029 and DM Area words D20100
to D20299.

5. Turn ON the power to the PLC.

-—— Power ON

AR
KO

B
"

B 3

Creating 1/0 Tables
After turning ON the power to the PLC, be sure to create the 1/O tables.

Peripheral port

23
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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: 1to 5V
5! 2 Analog input2: 1to5V
Ej@f Analog input 3: 4 to 20 mA
:o Analog input 4: 4 to 20 mA
Ef: Analog input5: 0to 10V
i ;if; Analog input 6: 0to 10V
2 I 2l Analog input 7: -10to 10V
= Analog input 8: Not used.
’ N |

* The following diagram shows the input settings used. Refer to DM Al-
location and Contents on page 42 and 2-6-1 Input Settings and Con-
version Values for more details.

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

m:D20100 | 0 0 0 0 0 0 000 |1/1/1,1/1/1/1
(007F Hex) ‘ ‘ ‘ : : ‘ ‘

Not used

Input8 ——
— Input 7
Input 6

Input 5

Used — Input4
Input 3

Input 2
L— Input 1

* The following diagram shows the input range settings. Refer to DM Al-
location Contents on page 42 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.
HT [ |
Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

1: D20101 A a A 040
metD2010T 100 0 0 0 1 0 11 0/ 1/ 01010

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

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)

Also set DM word m+52 when using current input with the CS1W-AD161.

24
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* The following diagram shows the conversion time/resolution setting.
(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

m+18: D20118 ' ' ' '
(See note.) 0 0|0 0,0 0|0 O

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

Note For CS1W-AD161, set D(m+19):D20119.

2. Restart the CPU Unit.

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

Creating Ladder Programs
Peripheral port

Y@ B
SN
= P!

0

o

]
Eaw

m
RRRN

ATTBITIFEE R
A s

LS

L == C

The data that is converted from analog to digital and output to CIO words (n +
1) to (n+ 7) of the Special I/0 Unit Area (CIO 2011 to ClIO2017), is stored in
the specified addresses D00100 to DO0106 as signed binary values 0000 to
OFAOQ Hex.

25
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* 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 1to5V (n+1) = CIO 2011 D00100

2 1to5V (n+2) =ClO 2012 | D00101

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

4 4 t0 20 mA (n+4) =CIO 2014 |D00103

5 Oto10V (n+5) = ClI02015 D00104

6 Oto10V (n+6) = ClI02016 D00105

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

8 Not used ---

1. The addresses are fixed according to the unit number of the Special 1/0
Unit. Refer to 2-3-2 Unit Number Switch for further details.

2. Set as required.

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

L
Al

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

MOV (021)

2011

D00100

L
Al

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

MOV (021)

2012

DO00101

L
Al

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

MOV (021)

2013

D00102

L
Al

MOV (021)

2014

D00103

For 1 to 5V, the hexadecimal value 0000
to OFAOQ 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 DO0101.

In the same way, for 4 to 20 mA, CIO 2013
will be stored in DO0102.

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 48 for further details.
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2-3 Components and Switch Settings

CS1W-AD041-V1 CS1W-AD081-V1
Front Front
With Terminal Block With Terminal Block Removed  \ith Terminal Block With Terminal Block Removed
RUN RUN RUN RUN
ERC ERH ERC ERH ERC ERH ERC ERH
ADJ ADJ ADJ ADJ

MACHP) V] . MACHDV] N3 MACHRv1 ol . MACHD ]

No. ' .' Unit number | No. 'x " No. 'x . ~—1—— Unit number |[No. 'x "
©xio )i setting switch B ©o ©ho Bl setting switch Ew B
Al Al A1l Al

(X External Bi[, | 1 Bl External B1[] 1
@:@; terminal block [, L+ — 11+ terminal block 11+
[ il Y Voltage/ |2+ mounting 2+ [
.@@ mounting b R U ge/ L, ey =1 (B /Voltage/
= screws 2-—1 urrent |, 2= / Current
Q||| (black M3) AG switch ——E (black M3) —{E /| switch
@-@" AG -3— AG 3 AG 3 /
=\ —13+ —13+ [~ 3+ /
= 4+ — 4+ 4+ —
_@_@ |+ | i pw I 4+ 15|
) = . 4
=) ol [ | |
—NC — 5- —1 5
@) NC}— Py sl —{5-| | /
=\ —NC —]AG F—AG |
Z) N AG f— AG —
— — 7+ —] 7+
NCH— 8+ — 8+ —1
o [ Cips o1 |
o el TGS oo he
. External 10 1 5 5 Xierna [B10] @__
& terminal Em& AT & terminal AT
block (M3) block (M3)
Back Side
Terminal block I:I
Operation mode switch E] \
.
N
Backplane connector
—
; H
T O
O \
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CS1W-AD161

ri34.5 —
AD161 CS!
RUN
ERC ERH
ADJ

VACHRG  pg
s xwov ><10D

CN2 CN1
9CH-16CH_1CH-8CH

130

Input connector 2
(Inputs 9 to 16)

2-3-1 Indicators

28

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.

118.03

Fasten the mounting screw.

™ Fasten the mounting screw.

100.5

Ef Mode Switch

(two poles)

PC21 bus connector

] | == |

O

Input connector 1
(Inputs 1 to 8)

Backplane 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.
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LED Meaning Indicator Operating status
ADJ (yellow) | Adjusting Flashing Operating in offset/gain adjustment
mode.
Not lit Other than the above.
ERH (red) Errorinthe |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.

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.

N B
' x1o‘x1o°

Switch CS1W-AD041-V1/AD081-V1 CS1W-AD161 (See note 2.)
setting [ ynit | Special/O Unit Area | Special /O UnitDM | Unit | Special/O Unit Area | Special I/O Unit DM
number addresses Area addresses number addresses Area addresses

0 Unit#0 | CIO 2000 to D20000 to D20099 |Unit #0 | CIO 2000 to D20000 to D20199
CIO 2009 CIO 2019

1 Unit#1 [CIO 2010 to D20100 to D20199 |Unit#1 |CIO 2010 to D20100 to D20299
CIO 2019 CIO 2029

2 Unit #2 | CIO 2020 to D20200 to D20299 |Unit#2 | CIO 2020 to D20200 to D20399
CIO 2029 CIO 2039

3 Unit #3 | CIO 2030 to D20300 to D20399 | Unit #3 | CIO 2030 to D20300 to D20499
CIO 2039 CIO 2049

4 Unit #4 | CIO 2040 to D20400 to D20499 | Unit#4 | CIO 2040 to D20400 to D20599
CIO 2049 CIO 2059

5 Unit#5 | CIO 2050 to D20500 to D20599 |Unit #5 | CIO 2050 to D20500 to D20699
CIO 2059 CIO 2069

6 Unit #6 | CIO 2060 to D20600 to D20699 | Unit #6 | CIO 2060 to D20600 to D20799
CIO 2069 CIO 2079

7 Unit #7 | CIO 2070 to D20700 to D20799 | Unit#7 |CIO 2070 to D20700 to D20899
CIO 2079 CIlO 2089

8 Unit #8 | CIO 2080 to D20800 to D20899 | Unit #8 | CIO 2080 to D20800 to D20999
CIlO 2089 CIO 2099

9 Unit#9 | CIO 2090 to D20900 to D20999 |Unit#9 | CIO 2090 to D20900 to D21099
CIO 2099 ClO 2109

10 Unit #10 |[CIO 2100 to D21000 to D21099 | Unit #10 |CIO 2100 to D21000 to D21199
ClO 2109 ClO 2119

n Unit #n | CIO 2000 + (n x 10) |D20000 + (n x 100) |Unit#n | CIO 2000 + (n x 10) | D20000 + (n x 100)
to CIO 2000 + (n x to to CIO 2000 + (n x to
10) +9 D20000 + (n x 100) + 10) + 19 D20000 + (n x 100) +

99 199

94 Unit #94 | CIO 2940 to D29400 to D29499 | Unit #94 | CIO 2940 to D29400 to D29499
CIO 2949 CIO 2959

95 Unit #95 | CIO 2950 to D29500 to D29599 | Not
CIO 2959 used.
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Note 1. If two or more Special I/O Units are assigned the same unit number, a
“UNIT No. DPL ERR?” error (in the Programming Console) will be generat-
ed (A40113 will turn ON) and the PLC will not operate.

2. A single CS1W-AD161 is allocated CIO Area words and DM Area words
for two Units. Be sure to set a unit number so that the CS1W-AD161 is not
allocated words in the CIO Area and DM Area that are already allocated to
other Special I/O Units. For example, if the CS1W-AD161 is set to unit
number n, another Special I/O Unit cannot be set with unit number n+1.
The highest unit number that can be set fora CS1W-AD161 is unit number
94.

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).

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

Note 1. The operation mode can be set in the DM Area as an alternative to using
the operation mode switch.

2. Set the operation mode in DM word m+18 for CS1W-AD041-V1 and
CS1W-AD081-V1, and in DM word m+19 for CS1W-AD161.
CS1W-AD041-V1/AD081-V1
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: Normal mode
C1: Adjustment mode

m = D20000 + (unit number x 100)

CS1W-AD161
Bit 15 [ 14 [ 13 [ 12 | 11 | 10 | 09 | 08 | 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00
D (m+19) Conversion time/resolution setting Operation mode setting

00: Normal mode
C1: Adjustment mode

m = D20000 + (unit number x 100)
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Relationship between Operation Mode Switch Setting and DM Area

Setting

Operation mode
switch

DM Area setting

Analog Input Unit operation
mode

Normal mode
(default)

Normal mode

Normal mode

Adjustment mode

Adjustment mode

Normal mode

Adjustment mode

Adjustment mode

The Unit will operate in normal mode when both the operation mode switch
and DM Area setting are set to normal mode. If either or both of the settings
are set to adjustment mode, the Unit will operate in adjustment mode. The
operation mode will change whenever the power is restarted or any of the
Special I/0 Unit Restart Bits (A502 to A507) turn ON.

2-3-4 Voltage/Current Switch (CS1W-AD041-V1/AD081-V1)

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.

I IN2: Input 2

w1 2 | [IN2]

gg

IN1: Input 1
IN4: Input 4

@@@

IN3: Input 3
IN6: Input 6

IN5: Input 5
IN8: Input 8

mm@mm&

g8

[(IN7] j1 2

IN7: Input 7

OFF: Voltage input
ON: Current input

Note 1. There are only four inputs for the CS1W-AD041-V1.
2. With CS1W-AD161, select voltage/current input by wiring the connector

terminals.

&Caution Be sure to turn OFF the power to the PLC before mounting or removing the
terminal block or connector.
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2-4 Wiring

2-4-1 Terminal Arrangement

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

CS1W-AD041-V1

CS1W-AD081-V1

32

the following diagram.

A1l 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 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

A1 N.C.

A1l 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 o A8 AG

AG B8

A9 Input 7 (+)
Input 8 (+) B9

A10 | Input7 (-)
Input 8 () B10

A1 N.C.




Wiring Section 2-4
_
CS1W-AD161
CN2 Inputs 9 to16 CN1 Inputs 1 to 8
Input 9+ 1 2 Input 10+ Input 1+ 1 2 Input 2+
Current mode 9 3 4 Current mode 10 Current mode 1| 3 4 Current mode 2
Input 9— 5 6 Input 10— Input 1— 5 6 Input 2—
AG 7 8 AG AG 7 8 AG
Input 11+ 9 10 Input 12+ Input 3+ 9 10 Input 4+
Current mode 11 11 12 Current mode 12 Current mode 3| 11 12 Current mode 4
Input 11— 13 14 Input 12— Input 3— 13 14 Input 4—
AG 15 16 AG AG 15 16 AG
Input 13+ 17 18 Input 14+ Input 15+ 17 18 Input 6+
Current mode 13 19 20 Current mode 14 Current mode 5| 19 20 Current mode 6
Input 13— 21 22 Input 14— Input 5— 21 22 Input 6—
AG 23 24 AG AG 23 24 AG
Input 15+ 25 26 Input 16+ Input 7+ 25 26 Input 8+
Current mode 15 27 28 Current mode 16 Current mode 7 | 27 28 Current mode 8
Input 15— 29 30 Input 16— Input 7— 29 30 Input 8-
AG 31 32 AG AG 31 32 AG
NC 33 34 NC NC 33 34 NC
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.
2-4-2 Internal Circuitry

The following diagrams show the internal circuitry of the analog input section.

Input Circuitry
CS1W-AD041-V1/AD081-V1

e, ke ; i
Input (+) % M J— b l Input circuit §
250 Q iand '
I/ 1 MQ 5K - 5K T iconversion }
|nput (—) M l Wy A :CIrCUlt E
1 1
Votiage/ s A ;
AG input switch 3 T
(analog .
V) 1 Mo Y

AG (common to all inputs)
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Internal Configuration

34

CS1W-AD161

Input (+)

Current mode

Input circuit
and
conversion
circuit

Input (-)

AG (analog 0 V)

AG (common to all inputs)

[ ]
1+ | Indicators/Switch| ‘
|
|
Il
N S
MPU o Externally
8 connected
£ terminal
interface L % m—
)
o
o
|/ s}
<
[ £
Oscillator| EEPROM ‘
— |
Division !
: +15V
.
: +5V
+28V Insulation-type
DC-to-DC
converter
-15V
|
v ‘
CS-series PC
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2-4-3 Voltage Input Disconnection

®
e

Connected
device #1

@
©

()
G/
7
|
|
7
<

®— Connected !
device #2 |

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
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Input Wiring Example
CS1W-AD041-V1/AD081-V1

Note

& Caution

Input 2

Input 4

______________ ~ Al o + + +
+ > = = o Bl Input 1
- i o B2 Y >
............. ¥
Shield inz==fo B3
J— A *
+ > AR T o B4 Input 3
- " it o BS
J—— - + +
+ > = = o B6 . P Input 5
i i A7 © -
IanJt 6 - |“ :’ -_‘ " o B7 _—_Y' -------------
Y A8 O=iilllIT Shield
Shield .-----*==f0 B8 e o
.............. » A9 © H ] +
+ > o B9 i i Input 7
Input 8 L L A0 0 7 v -
- — o B1O|—f e
A1l o See note 4.
See note 4.

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 (CS1W-AD041-V1/AD081-V1) for further details.

For inputs 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.

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.

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.

Do not connect anything to N.C. terminals shown in the wiring diagram on
page 32.

EO-0]

@ Fork type
—
M3 screw 6.0 mm max.
4
~ § Round type
6.0 mm

Connecting shielded cable to the Unit's AG terminals can improve noise resis-
tance.
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CS1W-AD161 Use OMRON's XW2D-34G6 Connector-Terminal Conversion Unit and Special
Connection Cable for input wiring.

CS1W-AD161
Analog Input Unit
Fvom: m—

U
ERC ERH
D

CN2 (inputs 9 to 16)\x:°@m 5.

CNT1 (inputs 1 to 8)

XW22-200C
Terminal Block
Conversion Unit
Connection Cable

XW2z-200C
Terminal Block
Conversion Unit
Connection Cable

H© | I— ) e I "1 ¢
[CTTTTTTTITITTIIITT ] [CTTTTITTTITITTIIITT]
XW2D-34G6 XW2D-34G6
Connector-Terminal Block Connector-Terminal Block
Conversion Unit Conversion Unit

Terminal Block Pin Arrangement

o H B o XW2D-34G6

eEEEEEREREEEEERERREE || conerson
deElgsEe e elelele]

Upper level | A1 | A2 | A3 | to | A16 | A17 |
Lower level Bt B2 [Bs | 1o [B16 |Bi7

CN1 to Terminal Block Conversion

~— (e} 0 ~
[0} () () ()
8 8 8 B
+ € | + £ | + £ | + £ I
— = — [ep] € ™ Te) € [To] N~ € N~
51 ¢|5 =1 |5 5 |5 5 |5
213|222 |3|2|2|2|3|£/2|2|3|2]¢2|°%
Al1| A2 | A3| A4d| A5| A6 | A7 | A8 | A9 | A10| A11| A12| A13| A14| A15| A16| A17
[aV] < © [ee]
[ (0] (4] (0]
8 8 8 8
+ | E | + E 1 + | E | + E
[aV] € [aV] < e < © € © [ce] e [ee]
HHEPRH AN A
213|2|2|2(3|2|2|2(3|2|2|2(3|2|2|°2
B1| B2| B3| B4| B5| B6| B7| B8| B9 | B10| B11| B12| B13| B14| B15| B16| B17
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CN2 to Terminal Block Conversion

~— (s} n
() — - —
[ () [ ()
8 8 8 8
+ | E| g I S| E| S| E| Wb
(o] € (o] -~ b ~— ~— I — ~— I —
2183 o3| 2|E|el2|2lElel2lElz
g13|2(2/2|3]|2/2|2|3|2122|3|2]%2]°2
Al| A2| A3| A4 | A5| A6 | A7 | A8| A9 | A10| A11]| A12| A13| A14| A15| A16| A17
e Q X ©
(] (] (] (]
8 8 LB L B
& €| d & €| d < E | < © E | ©
50 ¢|s 5| ¢35 51 8|35 5| ¢35
2131212121322/ 2|3|2]|92/2]3/2]92]°2
Bi| B2| B3| B4| B5| B6| B7 | B8| B9 | B10| B11| B12| B13| B14| B15| B16| B17
Voltage Input Wiring
o2t ~
+ > = O Input n+

\

I

1

¢

Voltage input n ' O Current mode n
v
v !

O Input n—

Shield L.---lO AG

Current Input Wiring

Short-circuit the input(+) and current mode terminals when using current
input.

+ [> L A LO Input n+

7\
1 ]
. 1 '
Voltage input n ! ! O Current mode n
1 J
v !

O Input n—

Shield L----lO AG

With the CS1W-AD161, select voltage input or current input by wiring the con-
nector terminals. Voltage and current selection for input ranges 1 to 5V and 4
to 20 mA, respectively, can also be set in DM word m+52.

Use crimp terminals to wire the terminal block.

o) U] [] o XW2D-34G6

EEEEEEEEEEEEEEREERE || conerion unt
deElgsEe e eleelele]

WY

Note The following Connectors are included with the CS1W-AD161. Use them if

you are going to make your own cable (e.g., if you are not going to use an
OMRON Connector-Terminal Block Conversion Unit).

Name Connection | Manufacturer | Model number | Qty. included
method
Applicable Con- Pressure OMRON XG4M-3430-T 2
nector (34-pin) welded
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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.

* 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.

e 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

Data is exchanged between the CPU Unit and the CS1W-AD041-V1/081-V1/
AD161 Analog Input Unit via the Special I/O Unit Area (for data used to oper-
ate the Unit) and the Special I/0O Unit DM Area (for data used for initial set-
tings).

1/0 Refresh Data

Analog input conversion values, which are used as data for Unit operation, are
allocated in the Special I/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 I/0O 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.
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CS-series CPU

mode.

Unit

10
words
(See
note 1.)

100
words
(See
note 1.)

2000 +nx 10

to
2000+nx10+9

(See note 1.)

D20000 + n x 100

to

— D20000 + nx 100 + 99
(See note 1.)

Special I/0O Unit Area

Analog inputs

The conversion time and resolution can be set, along with the operation

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

Analog inputs

tional mean value
buffers

Scaling data (See note 2.)

Conversion time/res-
olution and operating
mode

I/O refresh
DM (Data Memory) Area
Input signal range
Number of opera- Power ON or

n: Unit number

Note

Unit restart

1/0 Refresh Data

Exchanges analog input

values during data refresh.

See 2-5-5 /0
Refresh Data
Allocations for
details.

Fixed Data

Transmits fixed data such
as analog input signal
ranges and number of
operational mean value
buffers.

See 2-5-4 Fixed
Data Allocations
for details.

1. A single CS1W-AD161 is allocated CIO Area words and DM Area words
for two Units, i.e., 20 words in the CIO Area (C1O 2000 + n x 10 to CIO 2000
+nx 10+ 19) and 200 words in the DM Area (D20000 + n x 100 to D20000

+nx 100 + 199).
Transferring scaling data is supported by CS1W-AD161 only.

2.

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.

VRS S
' x1o‘x1o°

Switch CS1W-AD041-V1/AD081-V1 CS1W-AD161 (See note 2.)
setting [ ynit [ Special/O Unit Area | Special /O UnitDM | Unit | Special/O Unit Area | Special /O Unit DM
number addresses Area addresses number addresses Area addresses

0 Unit #0 | CIO 2000 to D20000 to D20099 |Unit#0 | CIO 2000 to D20000 to D20199
CIO 2009 CIO 2019

1 Unit #1 ClO 2010 to D20100 to D20199 | Unit #1 ClO 2010 to D20100 to D20299
CIO 2019 CIO 2029

2 Unit #2 | CIO 2020 to D20200 to D20299 |Unit#2 |CIO 2020 to D20200 to D20399
CIO 2029 CIO 2039

3 Unit #3 | CIO 2030 to D20300 to D20399 |Unit #3 | CIO 2030 to D20300 to D20499
CIO 2039 CIO 2049

4 Unit #4 | CIO 2040 to D20400 to D20499 | Unit #4 | CIO 2040 to D20400 to D20599
CIO 2049 CIO 2059

5 Unit #5 | CIO 2050 to D20500 to D20599 |Unit #5 |CIO 2050 to D20500 to D20699
CIO 2059 CIO 2069

40



Exchanging Data with the CPU Unit

Section 2-5

Switch CS1W-AD041-V1/AD081-V1 CS1W-AD161 (See note 2.)
setting [ ynit | Special/O Unit Area | Special /O UnitDM | Unit | Special/O Unit Area | Special I/O Unit DM
number addresses Area addresses number addresses Area addresses

6 Unit #6 ClO 2060 to D20600 to D20699 Unit #6 ClO 2060 to D20600 to D20799
CIO 2069 CIO 2079

7 Unit #7 ClO 2070 to D20700 to D20799 Unit #7 ClO 2070 to D20700 to D20899
CIO 2079 CIO 2089

8 Unit #8 ClO 2080 to D20800 to D20899 Unit #8 ClO 2080 to D20800 to D20999
CIO 2089 CIO 2099

9 Unit #9 | CIO 2090 to D20900 to D20999 Unit #9 | CIO 2090 to D20900 to D21099
CIO 2099 CIO 2109

10 Unit #10 | CIO 2100 to D21000 to D21099 Unit #10 | CIO 2100 to D21000 to D21199
CIO 2109 CIO 2119

n Unit #n CIO 2000 + (nx 10) | D20000 + (n x 100) | Unit #n CIO 2000 + (nx 10) | D20000 + (n x 100)
to CIO 2000 + (nx |to to CIO 2000+ (nx |to
10) + 9 D20000 + (n x 100) + 10) + 19 D20000 + (n x 100) +

99 199

94 Unit #94 | CIO 2940 to D29400 to D29499 Unit #94 | CIO 2940 to D29400 to D29499
ClO 2949 ClO 2959

95 Unit #95 | CIO 2950 to D29500 to D29599 Not
ClO 2959 used.

Note 1. If two or more Special /0 Units are assigned the same unit number, a

“UNIT No. DPL ERR?” error (in the Programming Console) will be generat-
ed (A40113 will turn ON) and the PLC will not operate.

2. Be sure to set a unit number such that the CS1W-AD161 is not allocated
words in the CIO Area and DM Area that are already allocated to other
Special I/0 Units. The unit number can be set between 0 and 94.

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/O Unit Restart Bit ON and then OFF again.

Special I/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

A single CS1W-AD161 is allocated words for two unit numbers, but uses only
the Special I/O Unit Restart Bit setting corresponding to the unit number that

is set.

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 Input Unit.
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2-5-4 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.

CS1W-AD041-V1/AD081-V1

SYSMAC CS-series CPU Unit CS1W-AD041-V1/081-V1 Analog Input Unit
(Special /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 Data is automatically D(m+1) Input signal range
. transferred to each unit
Unit #3 D20300 to D20399 number when the power D(m+210 | gets number of
Unit #4 D20400 to D20499 is turned ON, or when m+9) samplings for mean
the Special I/O Unit (See note | yajue processing
Unit #5 D20500 to D20599 Restart Bit is turned ON. 1)
Unit #6 D20600 to D20699 D(m+18) | Conversion time/
. (See note | resolution and
Unit #7 D20700 to D20799 2) operation mode
Unit #8 D20800 to D20899
Unit #9 D20900 to D20999 m = 20000 + (unit number x 100)

i D21000 to D21099
Unit #10 Note Only D(m) to D(m+5) are
~ ~ supported by the CS1W-AD041-V1.

; D20000 + (n x 100) to
Unit#n | 50000 + (n x 100) + 99

Unit #95 D29500 to D29599
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CS1W-AD161

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

to

Unit #N

to

Unit #94
Unit #95

Special 1/0 Unit DM Area

IAllocated DM Area words

D20000 to D20199

D20100 to D20299

D20200 to D20399

D20300 to D20499

D20400 to D20599

D20500 to D20699

D20600 to D20799

D20700 to D20899

D20800 to D20999

D20900 to D21099

D21000 to D21199

to

D20000 + n x 100
to D20000 + n x 100
+99

to

D29400 to D29599

Cannot be used.

Note 1.

g

Automatically
transfers settings
when the power
is turned ON or
the Special 1/0
Unit Restart Bits
turn ON.

CS1W-AD161
Analog Input Unit

Initial data
Input conversion
D(m) | enabled/disabled
D (m+1) .
Input signal range
D (m+2)
D (m+3) | Number of mean
to value processing
sampling opera-
tions
D (m+18)
Conversion time/
D (m+19) resolution, opera-
tion mode setting
D (m+20)
to Scaling data
D (m+51)
Voltage/current
range specification
D (m+52) | (enabled when us-

ing 1to 5 V/4to
20 mA)

m = 20000 + (Unit number x 100)

The Special I/0 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.

2. If two or more Special I/0O Units are assigned the same unit number, a
“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-AD041-V1

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

DM word Bits
(See 15 [ 14 [ 13 [ 12 [ 11 [10] 9 | 8 | 7 | 6 | 5 | 4 | 3] 2 1] 0
note.)
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

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
C1: Adjustment mode

Note For the DM word addresses,

CS1W-AD081-V1

m = D20000 + (unit number x 100).

DM word Bits

(See 514131211 [10] 98 [7[6]5]4a]3[2]17]o0o
note.)

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

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

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

00: Normal mode
C1: Adjustment mode

44
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CS1W-AD161
DM word Bits
(Se:”)w‘e 15[ 14 [ 131211 ]10] 9 [ 8 [ 7] 6] 5] 4] 3]2]1]0
D(m) Input use setting
Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
D(m+1) Input range setting (inputs 1 to 8)
Input 8 | Input 7 | Input 6 | Input 5 | Input 4 | Input 3 | Input 2 | Input 1
D(m+2) Input range setting (Inputs 9 to 16)
Input 16 | Input 15 | Input 14 | Input 13 | Input 12 | Input 11 | Input 10 | Input 9
D(m+3) Input 1 mean value processing setting
D(m+4) Input 2 mean value processing setting
D(m+5) Input 3 mean value processing setting
D(m+6) Input 4 mean value processing setting
D(m+7) Input 5 mean value processing setting
D(m+8) Input 6 mean value processing setting
D(m+9) Input 7 mean value processing setting
D(m+10) |Input 8 mean value processing setting
D(m+11) |Input 9 mean value processing setting
D(m+12) |Input 10 mean value processing setting
D(m+13) |Input 11 mean value processing setting
D(m+14) |Input 12 mean value processing setting
D(m+15) |Input 13 mean value processing setting
D(m+16) |Input 14 mean value processing setting
D(m+17) |Input 15 mean value processing setting
D(m+18) |Input 16 mean value processing setting
D(m+19) Conversion time/resolution setting Operation mode setting
D(m+20) |Input 1 scaling lower limit
D(m+21) |Input 1 scaling upper limit
D(m+22) |Input 2 scaling lower limit
D(m+23) |Input 2 scaling upper limit
D(m+24) |Input 3 scaling lower limit
D(m+25) |Input 3 scaling upper limit
D(m+26) |Input 4 scaling lower limit
D(m+27) |Input 4 scaling upper limit
D(m+28) |Input 5 scaling lower limit
D(m+29) |Input 5 scaling upper limit
D(m+30) |Input 6 scaling lower limit
D(m+31) Input 6 scaling upper limit
D(m+32) |Input 7 scaling lower limit
D(m+33) |Input 7 scaling upper limit
D(m+34) |Input 8 scaling lower limit
D(m+35) |Input 8 scaling upper limit
D(m+36) |Input 9 scaling lower limit
D(m+37) |Input 9 scaling upper limit
D(m+38) |Input 10 scaling lower limit
D(m+39) Input 10 scaling upper limit
D(m+40) |Input 11 scaling lower limit
D(m+41) |Input 11 scaling upper limit
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DM word Bits
(Se‘:')"“e 15 | 14 | 13 |12 | 11 |10 ] 9 | 8 | 7 | 6 | 5 | 4 | 3] 2] 1] 0
D(m+42) |Input 12 scaling lower limit
D(m+43) |Input 12 scaling upper limit
D(m+44) Input 13 scaling lower limit
D(m+45) Input 13 scaling upper limit
D(m+46) |Input 14 scaling lower limit
D(m+47) |Input 14 scaling upper limit
D(m+48) Input 15 scaling lower limit
D(m+49) Input 15 scaling upper limit
D(m+50) |Input 16 scaling lower limit
D(m+51) |Input 16 scaling upper limit
D(m+52) | Voltage/current range setting (Only for 1 to 5V and 4 to 20 mA.)
Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Note For the DM word addresses, m = D20000 + (unit number x 100).

Set Values and Stored Values

Item

Contents

Page

Input | Use setting

Not used.
Used.

53

Input signal range

-10to 10V
Oto10V

1to 5 V/4 to 20 mA (See note 1.)

Oto5V

53

ting

Mean value processing set-

0002:
0003:
0004:
0005:
0006:

Mean value processing for 2 buffers (See note 3.)

No mean value processing
Mean value processing for 4 buffers
Mean value processing for 8 buffers
Mean value processing for 16 buffers
Mean value processing for 32 buffers
Mean value processing for 64 buffers

56

Scaling setting

Only set for CS1W-AD161

61
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Note 1.

For CS1W-AD041-V1 and CS1W-AD081-V1, 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 2-3-4 Voltage/Current Switch (CS1W-AD041-V1/AD081-
V1) for details. With CS1W-AD161, select voltage/current input by wiring
the connector terminals.

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.

Voltage/current input selection can be set for input signal ranges of 1to 5 V
and 4 to 20 mA using the switch at the back of the terminal block for CS1W-
ADO041-V1 and CS1W-AD081-V1, or selected when wiring the connector
or in DM word m+52 for CS1W-AD161.
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2-5-5

I/O Refresh Data Allocations

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

cations in the Special I/0 Unit Area.

CS1W-AD041-V1/AD081-V1
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

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

1/0 refresh

ClO 2010 to CIO 2019

ClO 2020 to CIO 2029

ClO 2030 to CIO 2039

CIO 2040 to CIO 2049

CIO 2050 to CIO 2059

CIO 2060 to CIO 2069

CIO 2070 to CIO 2079

CIO 2080 to CIO 2089

CIO 2090 to CIO 2099

ClO 2100 to CIO 2109

CIO 2000 + (n x 10) to
ClO 2000 + (nx10) +9

ClO 2950 to CIO 2959

At the 1/O refresh by the
PLC, outputs (CPU to
Unit) and inputs (Unit to
CPU) are refreshed in
order with every cycle.

(I/O 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)
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CS1W-AD161

Allocations for Normal

Mode

48

CS-series CPU Unit

Special I/0 Unit CIO Area

Unit #0
Unit #1
Unit #2
Unit #3
Unit #4

Unit #5
Unit #6
Unit #7
Unit #8
Unit #9
Unit #10

to

Unit #N

to

Unit #94
Unit #95

Allocated addresses

CIO 2000 to CIO 2019

CIO 2010 to CIO 2029

CIO 2020 to CIO 2039

CIO 2030 to CIO 2049

CIO 2040 to CIO 2059

ClO 2050 to CIO 2069

CIO 2060 to CIO 2079

CIO 2070 to CIO 2089

CIO 2080 to CIO 2099

CIO 2090 to CIO 2109

CIO 2100 to CIO 2119

to

CIO 2000 + (n x 10)
to CIO 2000 +
(nx10) + 19

to

ClO 2940 to CIO 2959

Cannot be set.

Note 1.

1/0 refresh
&

At the I/O refresh
by the PLC, out-
puts (CPU to
Unit) and inputs
(Unit to CPU) are
refreshed in or-
der with every
cycle.

CS1W-AD161
Analog Input Unit

Operation data
Normal mode

ClOn OUT refresh
Clon+tto IN refresh
ClO n+19

Adjustment mode

ClOnto

CIO n+17 OUT refresh
ClO n+181to| N refresh
ClO n+19

n = 2000 + (unit number x 10)

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
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/0O Units are assigned the same unit number, a
“UNIT No. DPL ERR?” error (in the Programming Console) will be generat-

ed (A40113 will turn ON) and the PLC will not operate.

For normal mode, set to OFF the operation mode switch on the rear panel of

the Unit as shown in the following diagram, or set bits 00 to 07 in DM word

m+18.

o

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

table.
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CS1W-AD041-V1

/0 Word Bits
15 /14131211109 [ 8|7 |6 |5[4][3][2[1]0

Output n Not used. Peak value hold
(CPU to Input | Input | Input | Input
Unit) 4 3 2 1
Inpgt n+1 Input 1 conversion value
Shu)° 16° 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
4 3 2

Input
1

CS1W-AD081-V1

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

/10 Word Bits
15 /14131211109 [ 8|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
Inpgt n+1 Input 1 conversion value
Shu)° 16° 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
8 7

Input
6

Input
5

Input | Input | Input | Input
4 3 2 1

Note For the CIO word addresses, n = CIO 2000 + unit number x 10.
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CS1W-AD161
/0 Word Bits
15 /14131211109 [ 8|7 |6 |5 [4[3][2[1]0

Output n Peak value hold
(CI?U to Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input
Unit) 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Input n+1 Input 1 A/D conversion value
gJF?L'})m 168 162 16 160

n+2 Input 2 A/D conversion value

n+3 Input 3 A/D conversion value

n+4 Input 4 A/D conversion value

n+5 Input 5 A/D conversion value

n+6 Input 6 A/D conversion value

n+7 Input 7 A/D conversion value

n+8 Input 8 A/D conversion value

n+9 Input 9 A/D conversion value

n+10 Input 10 A/D conversion value

n+11 Input 11 A/D conversion value

n+12 Input 12 A/D conversion value

n+13 Input 13 A/D conversion value

n+14 Input 14 A/D conversion value

n+15 Input 15 A/D conversion value

n+16 Input 16 A/D conversion value

n+17 Not used.

n+18 Disconnection detection

Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input | Input
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
n+19 Alarm flags Not used.
[ N I A N

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

Set Values and Stored Values

Item Contents Page
Peak value hold function |0:  Not used. 59
1:  Peak value hold used.
Conversion value 4-digit hexadecimal 54
(calculation result)
Disconnection detection |0:  No disconnection 60
1:  Disconnection
Alarm Flags * CS1W-AD041-VI and CS1W-AD081-V1: CIO n+9 72

Bit 11: Mean value processing setting error

Bit 15: Operating in adjustment mode (always OFF in normal mode)
e CS1W-AD161: CIO n+19

Bit 08: Scaling data setting error

Bit 11: Mean value processing setting error

Bit 12: Conversion time/resolution or operation mode setting error

Bit 15: Operating in adjustment mode (always OFF in normal mode)

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

Input signal range Voltage/current
1to5V 0.3 V max.
410 20 mA 1.2 mA max.
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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 set bits 00 to 07 in DM word
m+18 (m+19 for CS1W-AD161) to C1. When the Unit is set for adjustment
mode, the ADJ indicator on the front panel of the Unit will flash.

g
vl 2

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

CS1W-AD041-V1/AD081-V1

/0 Word Bits
15 /14]13[122]11][10]9[8 |76 ][5]a]3]2]1]o0
Output |n Not used. Inputs to be adjusted
(CPUto 2 (fixed) 110 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 |Not used.
n+5 |[Notused.
n+6 |[Notused.
n+7 |Notused.
Input n + 8 |Conversion value at time of adjustment
(Unitto 163 162 161 160
CPU)
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 detec-
tion) are not used.
CS1W-AD161
/0 Word Bits
15141312211 ]10] 98] 7[6][5][4a]3]2]1]0
Output |n Not used. Inputs to be adjusted (See note 2.)
(CPU to | | | | |
Unit) -
n+1 |[Notused. Clr |Set |--- Gain | Off-
set
n+2 |[Notused.
to
n+16
Input n + 17 | Conversion value at time of adjustment
(Unlt to 3 2 1 0
n + 18 | Disconnection detection
Input | Input | Input | Input |Input |Input | Input |Input |Input |Input |Input |Input |Input |Input |Input |Input
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
n + 19 [ Alarm Flags Not used.

Note 1. For the CIO word addresses, n = CIO 2000 + unit number x 10.
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Set Values and Stored

Values

52

2. The input format used for adjustment is as follows:

Bit | 11] 10| 09| 08| 07| 06| 05| 04|03 02| 01| 00
ojo |1 ]o0 10! 10°
N J\ J
Always 2 Hex Number of input for adjustment:

1to 16 (BCD)

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 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 = CIO 2000 + (unit number x 10).

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

Input signal range

Voltage/current

1to5V

0.3 V max.

4 t0 20 mA

1.2 mA max.
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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. 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
o [Te] < o N — o
— — - — — — — o © ~ © To) < ™ (V] —
Dm| 5| 5 5 51 5| 5 5| 5 5| 5 5 5| 5| 3 5 | 35
Q. Q. Q. Q. Q Q. Q Q. o, o, o, e, Q. Q o o
IS IS = £ £\ £ £ = £ £ £ £ £ | £ £ £
m = D20000 + unit number x 100

Setting 0: Not used.
1: Used

* CS1W-AD041-V1: Inputs 1 to 4
e CS1W-AD081-V1: Inputs 1to 8

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.)

Note Use 250 ps instead of 1 ms is set to a conversion 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 = D20000 + (unit number x 100)

Input Signal Range Any of four types of input signal range (-10to 10V, 0to 10V, 1to 5V, and 4

to 20 mA) can be selected for each of the inputs.
CS1W-AD041-V1/AD081-V1

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) 1
o0} N~ (o] n < ™ [aV] —
= 5 = = 5 = = =
Q. Q. Q. Q. Q. Q. Q. Q.
2 2 2 2 2 2 2 2
00:~10 to 10V
01:0t0 10V
10' 1105V /4 to 20 mA
11:0to5V

Note There are only four inputs for the CS1W-AD041-V1.
CS1W-AD161

Bit [15 [14 [13 [12 [11 [10 09 [o8 Jo7 [os Jos Jo4 [o3 Jo2 [o1 [o0

D (m+1) Input 8 Input 6 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1

D (m+2) Input 16 Input 15 Input 14 Input 13 Input 12 Input 11 Input 10 Input 9

m = D20000 + unit number x 100
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00: -10to +10 V

01:0to 10V

10: 1 to 5 V/4 to 20 mA (See note 2.)
11:0to 10V

Select the input signal range 1 to 5 V/4 to 20 mA by wiring the connector or
terminal block conversion connector. The voltage/current input setting can
also be set using DM word m+52.

Bit| 15 | 14 | 13 | 12 | 11 10 | 09 | 08 | 07 | 06 | 05 | 04 | 03 | 02 | 01 00
D (m+52) |Input |Input |Input |Input |Input |Input |Input |Input |Input |Input |Input |Input |Input |Input |Input |Input
16 15 14 13 | 12 11 10 9 8 7 6 5 4 3 2 1
m = D20000 + unit number x 100
0:1to5V
1:4t0 20 mA
Note 1. For the DM word addresses, m = D20000 + (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/0O Unit Restart Bit in order to transfer the contents of the DM settings
to the Special I/0 Unit.

Reading Conversion Analog input conversion values are read in 4-digit hexadecimal for each input.
Values
Address CS1W-AD161 CS1W-AD081-V1 CS1W-AD041-V1

n+1 Input 1 conversion value Input 1 conversion value Input 1 conversion value

n+2 Input 2 conversion value Input 2 conversion value Input 2 conversion value

n+3 Input 3 conversion value Input 3 conversion value Input 3 conversion value

n+4 Input 4 conversion value Input 4 conversion value Input 4 conversion value

n+5 Input 5 conversion value Input 5 conversion value Cannot be used.

n+6 Input 6 conversion value Input 6 conversion value

n+7 Input 7 conversion value Input 7 conversion value

n+8 Input 8 conversion value Input 8 conversion value

n+9 Input 9 conversion value Cannot be used.

n+10 Input O conversion value

n+11 Input 1 conversion value

n+12 Input 12 conversion value

n+13 Input 13 conversion value

n+14 Input 14 conversion value

n+15 Input 15 conversion value

n+16 Input 16 conversion value

Note For the CIO word addresses, n = CIO 2000 + (unit number x 10).
Use MOV(021) or XFER(070) to read conversion values in the user program.

Example 1 In this example, the conversion data from only one input is read. (The unit

54

Input condition
L

number is 0.)

Conversion data in CIO word

MOV/(021)

2001 (input number 1) is read

2001]  to D 00001.

D00001
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Example 2

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

number is 0.)

Input condition

| XFER(070)

Conversion data in CIO words

2001 to 2004 (input numbers

#0004 1 to 4) is read to D0O0001 and

2001 D00004.

D00001

For details regarding conversion value scaling, refer to Scaling on page 370.

2-6-2 Conversion Time/Resolution Setting

The default setting is a conversion cycle of 1 ms and resolution of 4,000. For
even higher speed and precision, change the settings in bits 08 to 15.

CS1W-AD041-V1/AD081-V1

Bit 15 14131211 ]10] 9 | 8|7 |6 ][5][4]3]2]1]0
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 us and resolution of C1: Adjustment mode
8,000
m = D20000 + unit number x 100
CS1W-AD161
Bit 51413 [12]11]10] 98] 7|6 |5[4]3]2]1]o0
D (m+19) Conversion time/resolution setting Operation mode 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
C1: Adjustment mode

m = D20000 + unit number x 100

Note 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/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.)

Conversion data

—  [Buffer 1]

Buffer 3
|
|
|
|

(Discarded)

_

-

— (Meanvalue —— [ Conversion value

processing)
(Values stored in
CIO words n+1 to
n+8)

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.

Specify whether or not to use mean value processing and the number of his-
tory buffers to be used for mean value processing.

Address | CS1W-AD161 | CS1W-AD081-V1 | CS1W-AD041-V1 Set value
D(m+2) - Input 1 Input 1 0000: Mean value processing yvith 2 buffers
Ome0) a1 [t
D(m+4) Input 2 Input 3 Input 3 0003: Mean value processing with 8 buffers
D(m+5) Input 3 Input 4 Input 4 0004: Mean value processing with 16 buffers
D(m+6) Input 4 Input 5 Cannot be used. 8882; Miiﬂ 52:32 3?83222123 mﬁﬂ 2421 Eﬂﬁiﬁ
D(m+7) Input 5 Input 6
D(m+8) Input 6 Input 7
D(m+9) Input 7 Input 8
D(m+10) Input 8 Cannot be used.
D(m+11) Input 9
D(m+12) Input 10
D(m+13) Input 11
D(m+14) Input 12
D(m+15) Input 13
D(m+16) Input 14
D(m+17) Input 15
D(m+18) Input 16
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For the DM word addresses, m = D2000 + (unit number x 100)

Note 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
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Unit Restart Bit to transfer the contents of the DM settings to the Special I1/0O
Unit.

The history buffer operational means are calculated as shown below. (In this
example, there are four buffers.)

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.

Data 3
(Meanvalue  ——~  [Gonversion 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
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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
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.
ForV=20V (-10to 10 V)
Input signal Vi----- 1-ms Conversion Time/4,000 Resolution
tothe Unit (V) Using One Word
t=n+(2t0 3)
Using m Words (1 <m < 16)
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+ 105
| 250-us Conversion Time/8,000 Resolution (For version-1 Unit)
Conversion data [~~~ R e Using One Word
//_,_ t=n+(2to 3)x 1/4
// ! Using m Words (1 <m < 16)
J | No averaging (n = 1) or two averaging buffers (n = 2):
I ! t=nx(m+2)x1/4
! n averaging buffers (4 <n < 64):
| t={(n-2)xm+10.5} x 1/4
iéﬁl 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
16 1002.5 |[490.5 234.5 106.5 42.5 36 18
15 940.5 460.5 220.5 100.5 40.5 34 17
14 878.5 430.5 206.5 94.5 38.5 32 16
13 816.5 400.5 192.5 88.5 36.5 30 15
12 754.5 370.5 178.5 82.5 34.5 28 14
11 692.5 340.5 164.5 76.5 325 26 13
10 630.5 310.5 150.5 70.5 30.5 24 12
9 568.5 280.5 136.5 64.5 28.5 22 11
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 14.5 8 4
1 67 35 19 11 7 5 3
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Response Time at 250-us Unit: ms

Conversion Time/8,000 M N

Resolution 64 32 16 8 4 2 1
16 250.625 |122.625 |58.625 |26.625 10.625 |9 4.5
15 235.125 |115.125 |55.125 |25.125 10.125 |[8.5 4.25
14 219.625 |107.625 |51.625 |[23.625 |9.625 8 4
13 204.125 |100.125 |48.125 |22.125 |9.125 7.5 3.75
12 188.625 [92.625 |44.625 |[20.625 |8.625 7 3.5
11 173.125 |85.125 |41.125 [19.125 |8.125 6.5 3.25
10 157.625 |77.625 |37.625 |[17.625 |7.625 6 3
9 142.125 |70.125 |34.125 |[16.125 |7.125 5.5 2.75
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 15
3 49.125 |25.125 13.125 |[7.125 4.125 2.5 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

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=1x(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 4

Conversion value when
the peak value hold
function is used

Peak value hold

»

;(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
© [To] < ™ [§\] — o (] [oo] N~ © Yol < [sp] [aV) ~—

Wodn| 5| 5| 5| 5| 5|5 |5 | 3| a| a| a| a| alal|al| 2
Q. Q. Qo Q. Q. Q. Q. c o c c c c c c c
cle|le|lele|le|le | =] === =]=]1=1=1°+=
n = D20000 + unit number x 10
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Setting 0: Not used (the conversion value is reset when the bit turns OFF)

1: Peak value hold function is used (held while ON)
* CS1W-AD041-V1: Inputs 1 to 4

e CS1W-AD081-V1: Inputs 1to 8
For the CIO word addresses, n = CIO 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

1l The maximum
I 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.
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
1to5V 0.3 V max.
410 20 mA 1.2 mA max.

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

The following bits turn ON when a disconnection is detected in each input.
When the connection is recovered, these bits turn OFF. Be sure to specify
these bits in the execution condition of the ladder program when using the dis-
connection detection function in the user program.

CS1W-AD041-V1/AD081-V1

Bit[ 15 [ 14 [ 13 [ 12 [ 11 [ 10 ] 09 [ 08 [ 07 [ o6 [ 05 [ 04 [ 03 [ 02 [ o1 [ 00
[e0] N~ © To] < [sp] [aV) —
Word n+9 Not used. 2| 32| 3| 2| 3| 3| 3| 2
£| £| £| £| £| £| £| &
n = 2000 + unit number x 10
CS1W-AD041-V1: Inputs 1 to 4
CS1W-AD161

Bit | 15 [ 14 | 13| 12 |11 | 10 | 09 | 08 | 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00
© 19 < [sp) [aV) — o (o] [ee] N~ © Te] <t [sp) (aV) —
Wordn+18| 5 | 5| 5| 5| 5| 5| 5| a| a|a|] 3| 3| a| a| a| &
Q. Q. Q. Q. o Q. Q. [ C C C C C C C C
clelelelelelel=|=~|=]=]l=1=1=1=17*=

n = 2000 + unit number x 10

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

200901

l;.'
!

The conver-
sion value in
CIO word
2001 (input
number 1) is
read to
D00001.

MOV (021)
2001

D00001

2-6-6 Scaling Function (CS1W-AD161 Only)

Overview

With the CS1W-AD161, the scaling function can be used to convert data into
engineering units after A/D conversion. The scaling function can only be used
when the resolution is set to 4,000. Scaling is not supported for resolutions of
8,000.

When using a resolution of 4,000, A/D conversion data in the ranges 1to 5V,
Oto5V,0to 10V, or 4 to 20 mA will be scaled to values between 0 and 4,000
(BCD), approximately. A/D conversion data in the range —10 to +10 V will be
scaled to values between —2,000 and +2,000 (BCD), approximately. (Actual D/
A conversion is executed up to —5% to +105% of full scale.)

The lower limit and upper limit can be set to between —32000 and +32000
(BCD). Actual settings in DM word m+20 to DM word m+51 are set in 4-digit
hexadecimal. (In the above example, the lower limit is 0000 and the upper
limit is 2710 hexadecimal.)

* Besides upper limit and lower limit. (Reverse scaling is supported.)

* Negative values are set as two's complement

e Scaling is not performed when the upper limit and lower limit are both set
to 0000 (default setting).

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 OFAQ (07DO if
the range is £10 V) respectively for a resolution of 4,000.

For example, when using in the range 1 to 5 V, 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 OFAOQ 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
08V 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. |

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

Note: Set in DM Area word m+19 for CS1W-AD161.

[ TurnONthe 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
Offset Bit ON (Bit 0 of CIO word Gain Bit ON (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. |

Set the operation mode switch, or set the operation
mode in DM Area word m+18 (see note), to normal
mode.

Note: Set in DM Area word m+19 for CS1W-AD161.

i
vl 2

&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.
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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 The following bits turn ON when a disconnection is detected in each input.

to be Adjusted When the connection is recovered, these bits turn OFF. Be sure to specify
these bits in the execution condition of the ladder program when using the dis-
connection detection function in the user program.

CS1W-AD041-V1-AD081-V1

Bit |15 |14 [13 [12 [11 [10 [o9 [o08 [07 |06 |05 |04 |03 |02 |01 |00

Input numbers to be
Word n Not used. 0 0 1 0 adjusted 1 to 8 (See note.)

n = CIlO 2000 + unit number x 10 \ J

2: Input (fixed)
Note Use inputs 1 to 4 for the CS1W-AD041-V1.
CS1W-AD161

Bit [15 14 [13 [12 |11 [10 oo o8 o7 [os |05 [o4 |03 [02 |01 |00
Word n Not used. 0 0 1 0 I(ré%uet rr;lgg-t))ers to be adjusted 1 to 16

N J n = CIO 2000 + unit number x 10
L 2: Input (fixed)
For the CIO word addresses, n = CIO 2000 + (unit number x 10).

The following example shows an adjustment for input number 1 using a
CS1W-AD041-V1/081-V1 for illustration. (The unit number is 0.)

CLR

CH c A ifa (A {
SHIFT MON
v 2 0 0 J 0 |
CHG
c B
2 1 WRITE
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Bits Used for Adjusting
Offset and Gain

Offset Adjustment

1,2,3...

64

The CIO word (n+1) bits shown in the following diagram are used for adjusting
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

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 C

SHIFT [

SET

For CS1W-AD041-V1 and CS1W-AD081-V1, the analog input’s digital
conversion values while the Offset Bit is ON will be monitored in CIO word
n+8. For CS1W-AD161, the values will be monitored in CIO word n+17.

2. Check whether the input devices are connected.



Adjusting Offset and Gain

Section 2-7

3.

Wiring for Voltage Input

CS1W-AD041-V1/081-V1

Voltage input

M ° 0 o <+
A2 © ‘Yv'____________'v' _
o—F------ 4
A3 Input 1
CS1W-AD161
+ >—t L O Input n+
[ ;1
1 1
Voltage n E , E H O Current mode n
v ! v
- Y L O Inputn-
N . v
Shield t----tO AG

Wiring for Current Input

When using current input, short-circuit the input (+) terminal and the current

mode terminal.

CS1W-AD041-V1/081-V1

Current input

Al © i = <+
5 L L)
A2 P — _
'
A3 Of7mmmoe -
Input 1

For current input, check that the voltage/

current switch is ON.

CS1W-AD161
+ > ,’F‘."“"““""-:'ﬁ‘. +—O Input n+
S
[ 0
Current input n v v rO Current mode n
[ 1 !
_ L [ O Input n—
(N v
Shield Y----lO0 AG

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 -0.5t0 05V FF38 to 00C8 (4,000 res-
—-10to 10V —1.0t0 1.0V olution)
1t05V 08to12V FE70 to 0190 (8,000 res-
- . olution)

Oto5V -0.25t0 0.25V
410 20 mA 3.2t04.8 mA
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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.

CONT C A
7 2 0

A B A E
SHIFT 0 1 0 4 MON

—\
RESET I

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

A B A A
m 0 1 0 0 MON

SHIFT

RESETI

&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.)

A B A B
0 1 0 1 MON

C
2

A
0

CONT

SHIFT
#

SET

For CS1W-AD041-V1 and CS1W-AD081-V1, the analog input’s digital
conversion values while the Gain Bit is ON will be monitored in CIO word
n+8. For CS1W-AD161, the values will be monitored in CIO word n+17.

2. Check whether the input devices are connected.
Wiring for Voltage Input

CS1W-AD041-V1/081-V1
Voltage input

a1 © _ <]+
A2 © T' _____________ -
O—F------ 4
A3 Input 1
CS1W-AD161
+ [>— L O Input n+
[ )
[ [
Voltage n b b O Current mode n
[ v !
_ v L O Inputn-
[ v
Shield t----tO AG
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Wiring for Current Input

When using current input, short-circuit the input (+) terminal and the current
mode terminal.

CS1W-AD041-V1/081-V1
Current input

Al © <+
R L Ll
A2 P -
1
A3 Ofm--m--- -
Input 1

For current input, check that the voltage/
current switch is ON.

CS1W-AD161

+ > :

Current input n

O Input n+

+O Current mode n

O Input n—

Shield “----}O AG

3. Input the voltage or current so that the conversion value is maximized
(OFAO0 or 07DO0 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 OEDS8 to 1068 (OFBO to 20D0)
-10to 10V 9.0to 11.0V 0708 to 0898 (OE10 to 1130)
1to5V 4.8t05.2V OEDS8 to 1068 (OFBO to 20D0)
Oto5V 4.75t05.25V OEDS8 to 1068 (OFBO to 20D0)
410 20 mA 19.21020.8 mA OEDS8 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 07D0), turn bit 04 (the Set
Bit) of CIO word n+1 ON and then OFF again.

conTl1(c A Jfa (s A E
2 0|0J1 0 4

MON

| SHIFT
#

SET

RESETI

While the Gain Bit is ON, the gain value will be saved to the Unit's EE-
PROM when the Set Bit turns ON.
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5. To finish the gain adjustment, turn OFF bit 01 (the Gain Bit) of CIO word

n+1.
0 0

B
1

[¢]

2 1 MON

SHIFT

CONT
#

RESETI

&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.

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 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
2

A

CONT
= 0

SHIFT
#

A B A F
0 1 0 5 MON

SET

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

OJ

B E

1

A
0

Cc
2

A
0

CONT
#

4 MON

SHIFT [

SET

RESETI
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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.

CONT c A

SHIFT
i 2 0

A B A F
0 1 0 5 MON

RESETI

&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.

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.
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Troubleshooting Use the following procedure for troubleshooting Analog Input Unit errors.
Procedure

( Error occurs. )

l

Is the ERC indicator
lit?

Ye
Is the RUN indicator S>>
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.)

Is the RUN indicator
lit?

Error detected by CPU Unit

Is the ERH indicator
lit? 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.

Is the RUN indicator
lit?

Refer to 2-8-5 Troubleshooting.

No

Error in internal circuits has
occurred, preventing
operation from continuing.

Refer to 2-8-4 Restarting Special I/O Units.

Yes
Error
cleared?
No
Cycle the power supply
to the PLC.
Yes
Error ) Noise or other disturbance may be causing
Cleared? malfunctions. Check the operating
N environment.
o

The Unit is faulty.

Replace the Unit.

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

If an error is detected in the Analog Input Unit, the ERC indicator will light and
the corresponding bit will turn ON.

Disconnection Detection Flags operate when the input range is setto 1to 5V
or 4 to 20 mA.
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CS1W-AD041-V1/AD081-V1

Bit | 15 | 14 [ 13 [12 [ 11 [ 10 Jo9 o8 [ 07 ] 06 [ 05 [ 04 [ 03 [ 02 | 01 | 00
Disconnection Detection Flags (See note.)
Word n+9 Alarm Flags Sl el 222 S|z
> > 3 ] 3 3 > >
Q. Q. Q. Q. Q. Q. Qo Q.
£ £| £ £\ £ £ £ | £
m = D20000 + unit number x 10
Note Use inputs 1 to 4 for the CS1W-AD041-V1.
CS1W-AD161
Bit| 15 | 14 [ 13 [ 12 [ 11 [ 10 [ 09 [ 08 | 07 ] 06 | 05 | 04 [o03 [ 02] o1 ] 00
Disconnection Detection Flags
R R N e - G R N R S A G
Wordn+18 | T =15 PR T 5151 5 5 5 5 55 5
> =} =} 3 = Y =} > Q. Q Qo Q. Qo Q. Q Q. Q.
Q. Q. Q. Q. Qo Q. Q. - C 1 c C C c C o c c
£, e e e e e T Ty Ty & - L= B R S
Word n+19 Alarm Flags | Not used.
n = CIO 2000 + unit number x 10
Alarm Flags
Model | CS1W-AD041-V1 CS1W-AD161 Contents
CS1W-AD081-V1
Word n+9 n+19
Bit 15 15 Operating in adjustment mode.
14 14 EEPROM error occurred during
adjustment mode.
13 13 Input number setting error occurred
during adjustment mode.
12 12 Input adjustment value outside
range during adjustment mode.
11 11 Mean average processing error
occurred.
08 Scaling data setting error occurred.
n = CIO 2000 + unit number x 10
ERC and RUN Indicators: Lit
| | | i
RUN ]:[ B : Not it
Erc | | I ERH

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.

Word n+9, Alarm flag Error contents Input status Countermeasure
n+18, or n+19
(See note 1.)
Bits 00 to 07 Disconnection | A disconnection was detected. | Conversion data | Check the rightmost byte of CIO
(See note 2.) Detection (See note 3.)

becomes 0000.

word n+9. The inputs for bits
that are ON may be discon-

nected. Restore any discon-
nected inputs.
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Word n+9, Alarm flag Error contents Input status Countermeasure
n+18, or n+19
(See note 1.)
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. priortothe error. | |f the error persists even after
ing Error No data is the reset, replace the Analog
changed. Input Unit.
n = CIO 2000 + unit number x 10
Note 1. These alarms are output in word n+9 for CS1W-AD041-V1 and CS1W-

ADO081-V1, and in words n+18/n+19 for CS1W-AD161.

2. The CS1W-ADO041-V1 uses bits 00 to 08 of word n+9, and the CS1W-
ADO081-V1 uses bits 00 to 04. The CS1W-AD161 uses bits 00 to 15 of word

n+18.

3. The disconnection detection function is enabled for input numbers set with-
in the input ranges 1 to 5 V or 4 to 20 mA.

ERC Indicator and RUN Indicator: Lit, ADJ Indicator: Flashing

RUN ||
ERC ||
ADJ |

B ERH

[ :Lit
]1 : Flashing
B : 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/n+19 Alarm flag Error contents Input status Countermeasure
(See note 2.)
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 n+18 (see note
3).
Bit 13 (Adjustment In adjustment mode, adjust- Holds the values | Check whether the word n
mode) ment cannot be performed immediately input number to be adjusted is
Input Number | because the specified input priortothe error. | et within the following ranges:
Setting Error number is not set for use or No data is 821“?8881“ gl }0 gg
because the wrong input num- | changed. CS1W-AD161: 201 to 516
ber is specified. : .

* Check whether the input num-
ber to be adjusted is set for
use by means of the DM set-
ting (DM word m set to 1).

Bit 15 only ON | (Adjustment The PLC is in either MONITOR | Holds the values | Set the Unit to normal mode
(See note 5.) Mode) or RUN mode while the Analog |immediately either by removing the Unit and
PLC Error Input Unit is operating in adjust- | prior to the error. | setting the DIP switch on the
ment mode. No data is rear panel or by setting the
changed. mode in DM word m+18 (see
note 4), and then restart the
Unit.
n = ClO 2000 + unit number x 10
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.)
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2. These alarms are output in CIO word n+9 for CS1W-AD041-V1 and
CS1W-AD081-V1, and in CIO word n+19 for CS1W-AD161.

3. These alarms are output in CIO word n+8 for CS1W-AD041-V1 and
CS1W-AD081-V1, and in CIO word n+18 for CS1W-AD161.

4. The operation mode is set in DM word m+18 for CS1W-AD041-V1 and
CS1W-AD081-V1, and in DM word m+19 for CS1W-AD161.

5. Bit 15 is always ON in adjustment mode. When the PLC is in RUN mode

or MONITOR mode, the ERC indicator will be lit.

ERC Indicator: Lit, RUN Indicator: Not Lit

| 1 :wit

B : Notlit

RUN [l
ERC | | WM ERH

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. 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/n+19 Alarm flag Error contents Input status Countermeasure
(See note.)

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.

Bit 12 Conversion The setting for conversion time/ | Conversion Specify 00 or C1.
Time/Operation | resolution is incorrect. does not start
Mode Setting and data
Error becomes 0000.

Note

These alarms are output in CIO word n+9 for CS1W-AD041-V1 and CS1W-
ADO081-V1, and in CIO word n+19 for CS1W-AD161.

2-8-3 Errors in the CPU Unit

ERH and RUN Indicators: Lit

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

[ :Lit
B Not lit

RUN]_|
ERCIM [ ] ERH

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 Input Unit.

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

CS1G/H-

Error

Error contents Input status

1/0O bus error

Error has occurred during data | Conversion data becomes 0000.

exchange with the CPU Unit.
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Error

Error contents Input status

note)

CPU Unit monitoring error (see

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

RUN
ERC Il | [ ERH

[ 1:Lit
B : Not lit

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

Error

Error contents Input status

(See note.)

Duplicate Unit Number

Conversion does not start and
data becomes 0000.

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/0O Unit Setting Error

The Special I/0O Units registered
in the 1/O table are different from
the ones actually mounted.

Note A single CS1W-AD161 is allocated CIO Area and DM Area words for two Spe-

cial I/O Units. Be sure to set a unit number so that the CS1W-AD161 is not
allocated words in the CIO Area and DM Area that are already allocated to
other Special 1/0 Units. Unit numbers for CS1W-AD161 can be set from 0 to
94.

2-8-4 Restarting Special I/0 Units

Special I/0 Unit Restart Bits

There are two ways to restart Special I/O 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.

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 (See note.)

The conversion data becomes 0000 during restart.

If the error is not cleared even after turning the Special I/0 Unit Restart Bit ON
and then OFF again, then replace the Unit.

Note The highest unit number that can be set for a CS1W-AD161 is unit number 94.
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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. 53
The peak value hold functionisin | Turn OFF the peak value hold func- |59
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 fora | 71
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. 61
adjusted.
When using the 4 mA to 20 mA Turn ON the voltage/current switch. |31
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- | 36
by external noise. tion to the Unit's COM terminal.
Insert a 0.01-uF to 0.1-uF ceramic | ---
capacitor or film capacitor between
the input’s (+) and (-) terminals.
Try increasing the number of mean |56
value processing buffers.
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CJ-series Analog Input Units

This section explains how to use the CJ1W-ADO041-V1/081-V1 Analog Input Unit.

3-1  Specifications . . . ... .ottt 78
3-1-1  Specifications . .. ....otitn e 78
3-1-2  Input Function Block Diagram............................. 80
3-1-3  Input Specifications . ............ouiuiniintirenennnnnan.. 80
3-2  Operating Procedure . . ........... i 83
3-2-1 Procedure Examples. ... ... ...t 84
3-3 Components and Switch Settings . . ......... ... .. ... 89
3-3-1  Indicators .. .......o.iii i 90
3-3-2  Unit Number Switch. . ........ ... .. . i, 90
3-3-3  Operation Mode Switch . ......... .. ... .. .. ... .. .. ... 91
3-3-4  Voltage/Current Switch. .. ....... ... . ... 92
3-4 0 WITING . o oottt 93
3-4-1 Terminal Arrangement .. .. ...........uuinitirineinnnnn.. 93
3-4-2  Internal CirCuitry .. .......c.iinen e 94
3-4-3  Voltage Input Disconnection. . ...............ovieiinnnn.n.. 95
3-4-4  Input Wiring Example ......... ... .. ... . . . 96
3-4-5  Input Wiring Considerations. . . ..........couveniineennenn . 96
3-5 Exchanging Data withthe CPU Unit ............. .. ..., 97
3-5-1 Outline of Data Exchange. ................. ... .. ... .... 97
3-5-2  Unit Number Settings. .. ...ttt 98
3-5-3  Special /O UnitRestart Bits ........... ... .. ... .. ... ... 98
3-5-4  Fixed Data Allocations . . ... ......c...uinitininin .. 99
3-5-5 I/O Refresh Data Allocations . . ...............cuuuiuienan.. 101
3-6  Analog Input Functions and Operating Procedures .................... 104
3-6-1 Input Settings and Conversion Values ....................... 104
3-6-2  Conversion Time/Resolution Setting . ....................... 106
3-6-3  Mean Value Processing. . ..., 107
3-6-4  Peak Value Hold Function ........... ... .. ... ... .. ...... 110
3-6-5 Input Disconnection Detection Function ..................... 111
3-7 Adjusting Offsetand Gain ............ ... it 112
3-7-1  Adjustment Mode Operational Flow ........................ 112
3-7-2  Input Offset and Gain Adjustment Procedures. ................ 114
3-8 Handling Errorsand Alarms . .. ... ... i 120
3-8-1 Indicators and Error Flowchart. . .......... ... ... .. ... ... 120
3-8-2  Alarms Occurring at the Analog Input Unit. .................. 122
3-8-3  Errorsinthe CPU Unit......... .. .. . . .. . . .. 124
3-8-4  Restarting Special /O Units. .. ........ ... .. ... ... ..., 125
3-8-5 Troubleshooting ........... ..., 125

77



Specifications Section 3-1
3-1 Specifications
3-1-1 Specifications
Item CJ1W-AD041-V1 | CJ1W-AD081-V1
Unit type CJ-series Special I/0O Unit

Isolation (See note 1.)

Between I/0 and PLC signals: Photocoupler
(No isolation between individual I/O signals.)

External terminals

18-point detachable terminal block (M3 screws)

Affect on CPU Unit cycle time

0.2ms

Power consumption

420 mA max. at 5 VDC

Dimensions (mm) (See note 2.)

31 x 90 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.)

3.)

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

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/O Unit Area in DM Area (D20000 to D29599): 100 words per Unit

Inputs Number of analog inputs 4 | 8
specifica- [ |nput signal range 1to5V
tions (See note 5.) Oto5V
Oto10V
-10to 10V
4 t0 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
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°C to 55°C | Voltage Input:+0.4% of full scale
Current Input: £0.6% of full scale
A/D conversion time 1 ms/250 us 1 ms/250 us
(See note 10.) (See note 8.) (See note 8.)
Inputs func- | Mean value processing Stores the last “n” data conversions in the buffer, and stores the mean value of
tions 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 363 for details on the Unit’s dimensions.
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3. 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-DAO021 CS1W-AD041-V1 CJ1W-MAD42
CJ1W-DA041 CJ1W-AD081-V1 (5 VDC 580 mA)
(5 VDC 120 mA) (5 VDC 420 mA)
CJ1W-DAO08V
CJ1W-DA08C
(5 VDC 140 mA)
CJ1W-PA205R CPU Rack 10 9 7
CJ1W-PA205C ;
CJ1W-PD025 Expansion Rack | 10 10
(5.0 A at 5 VDC)
CJ1W-PA202 CPU Rack 10 4 3
(2.8 Aat5VDC) Expansion Rack | 10 6 4
CJ1W-PD022 CPU Rack 7 2 1
(2.0Aat5VDC) Expansion Rack | 10 4 3

4.

10.

11.

Data Transfer with the CPU Unit

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

Unit Area in per Unit Analog Input

CIO Area refreshed | Unit

(C1O 2000to | cyclically  ['Analog Input | Analog input values

CIO 2959, Unit to CPU | Line disconnection detection
CIO 200000to 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
D29599) Operation mode setting

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.

The resolution can be set to 8,000 and the conversion time to 250 us 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
1to 5V or4to20 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
/o Special I/0
— Mean value g Peak value u refresh Unit Area
. Input dis- & | processing gpldglur&ctlon .AnaIOg
Analog input 1 ——4. e action —o~ | disabled isable input 1
detection o o conver-
[ |Mean value [_|Peak value sion
processing hold function value
) enabled enabled
Analog input 2 ——— Same as above. 5
Analog input 3 —— Same as above. N
Analog input 4 —— Same as above. —0
Analog input 5 ——— Same as above. —©
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 (1F40

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

0000 (0000)
FF38 (FE70) [

“1V/4mA 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 (1F40) [ v

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

0000 (0000)
FF38 (FE70)

Analog input signal

Range: 0to5V

Conversion value

1068 (20D0
OFAO (1F40

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

0000 (0000)
FF38 (FE70)

Analog input signal
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Range: -10to 10 V

Conversion value

0898 (1130)
07D0 (OFA0)

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

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

—10V ov 10V
-1V 11V
Analog input signal

Note 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

N o ok

8.

Set the operation mode to normal mode.

Set the DIP switch on the front panel of the Unit, or 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

Turn the power to the PLC OFF and ON, or turn ON the Special /0 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 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 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.

83



Operating Procedure

Section 3-2

3-2-1 Procedure Examples

CJ1W-AD041-V1

CJ1W-ADO081-V1 CJ-series CPU Unit

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

i 1 1
Analog inputs IN3: 4 10 20 mA ' 1 g 1 L]
IN4: 4t020mA  —| — |'5 — ]
IN5:0t0 10V~ —= — 5, —[_
IN6:0to 10V~ — — ' —[]

1 1
IN7:-10to 10V =~ —— — S, —[ ]
L IN8: Not used — = | —[ ]

L L - d

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 3-3-

3 Operation Mode Switch for further details. (This setting can also be made
in DM word m+18.)

AD081

o

>
8
232
2
»

ElaERcERR
iR

=]

2. Set the voltage/current switch. Refer

further details.

84

N\

(I=EEEm e
HiReRRRREE]

Turn OFF SW1 for normal mode.

to 3-3-4 Voltage/Current Switch for
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3. Set the unit number switch. Refer to 3-3-2 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 1/0 Unit Area CIO 2010 to

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

SRR
SEleEbEBEE

4. Connect and wire the Analog Input Unit. Refer to 7-2-1 Mounting Proce-
dure, 3-4 Wiring or 3-4-4 Input Wiring Example for further details.

>

XHHHOEHOOHXHH(X
XHHHOEHOOHXHXHX,

[RSANNSAN SN [SAN AN A
(o3 o sl fos)
83163163163 163163 163163163

==

5. Turn ON the power to the PLC.

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

/_
7

Peripheral port

=

XHHX A HOHHOHX X
XHHXHHOHHOHXHX

QDD DD DD DS

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

Analog input1: 1to 5V

= Analog input2: 1to 5V

o Analog input 3: 4 to 20 mA
: Analog input 4: 4 to 20 mA
5 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.

T =

Programming Console

* The following diagram shows the input settings used. Refer to DM Al-
location and Contents on page 99 and 3-6-1 Input Settings and Con-
version Values for more details.

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

m:D20100 | 0 0 0 0 0 0 000 |1/1/1, 1111
(007F Hex) ‘ ‘ ‘ : : ‘ ‘

Not used Inputg ——

— Input 7
Input 6

Input 5

Used —— Input4
Input 3

Input 2
L— Input 1

* The following diagram shows the input range settings. Refer to DM Al-
location Contents on page 99 and 3-6-1 Input Settings and Conversion

Values for more details.
Input 1: 1 to 5V. 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.
[ R O
Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

1: D20101 3 3 3 3 3 3 3 3
m1D20101 10 0 0 00 10100 10/1 010
L ] L ]

\— Input 5: 0 to 10 V. Set to 01.

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).
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* The following diagram shows the conversion time/resolution setting.
(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

18:D20118 3 ] ] ]
MER2018 0 010 010 0 0 0
\ |

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

2. Restart the CPU Unit.

&

@

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

e s

Creating Ladder Programs

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/O Unit Area (CIO 2011 to CIO2017), is stored in
the specified addresses D00100 to DO0106 as signed binary values 0000 to
OFAOQ 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 1to5V (n+1) = CIO 2011 D00100

2 1to5V (n+2) =CIO 2012 | D00101

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

4 4 t0 20 mA (n+4) =CIO 2014 |D00103

5 Oto10V (n+5) = ClI02015 D00104

6 Oto10V (n+6) = ClI02016 D00105

7 -10to 10V (n+7) = Cl02017 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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201900 Input 1 Disconnection Detection Flag (See note 3.)

P4

2. Set as required.

Al

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

P4

MOV (021)

2011

D00100

Al

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

P4

MOV (021)

2012

DO00101

Al

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

P4

MOV (021)

2013

D00102

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 DO0101.

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 DO0103.

3. Theinput Disconnection Detection Flag is allocated to bits 00 to 07 of word
(n + 9). Refer to Allocations for Normal Mode on page 102 for further de-

tails.
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3-3 Components and Switch Settings

CJ1W-AD041-V1
CJ1W-ADO081-V1

Front
With Terminal Block With Terminal Block Removed
—— Indicators
H =]
AD081 AD081

. .0 e
|@| S il |®| ®
Unit number

[€ c . ©
setting switch m*@ | X |® E'A:) E = \S/V?Iliiige/current | @ |®
=@ S

R B
10
©
B
L 9

T —DIN Track

mounting pin ]

@
IS
®

7
&l
X
]
TT—

Terminal block

i
0
MODE | ® MODE

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

Side

’—ESIider

I —

M |:|IZI |:|I:I :l
[
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) Errorinthe |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/0 Unit DM Area

MACH @7 8, setting number addresses addresses

No. =P 0 Unit #0 CIO 2000 to CIO 2009 | D20000 to D20099
N

101\ 1 Unit #1 ClO 2010 to CIO 2019 | D20100 to D20199
2 Unit #2 CIO 2020 to CIO 2029 D20200 to D20299
180 3 Unit #3 CI0 2030 to CIO 2039 | D20300 to D20399
0 LZ 3 4 Unit #4 CIO 2040 to CIO 2049 D20400 to D20499
107\ &2 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 ClO 2000 + (nx 10) to | D20000 + (n x 100) to

CIlO 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 /0 Units are assigned the same unit number, a “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).

—> Z0|

[ ]~[T]
[ ][]
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 operation mode can also be set using bits 00 to 07 of DM word m+18, in
addition to the hardware operation mode switch. The contents of DM word
m+18 are shown below.

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

07 | 06 | 05 | 04 | 03 | 02 | 01 | 00
Operation mode setting

00: Normal mode
C1: Adjustment mode

m = D20000 + (unit number x 100)
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Relationship between Operation Mode Setting and Hardware Operation

Mode Switch

Hardware operation
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

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.

Em OFF: Voltage input
BuN =l ON: Current input
S -Y] A1
T ed | INput 2
—l_L 3 T J-4|Input 1
x10' E =
o=
Input 4
[T
@ Trfrews
B
(nmie | =]
—1L T3] INput 6
=g (=] 1| Input 5
&
4=
- Ejl 4| Input 8
i | Input 7
SR,

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 names corresponding to the connecting terminals are as shown in

CJ1W-ADO041-V1

CJ1W-ADO081-V1

the following diagram.

Input 2 (+) B1

A1l 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

A1l Input 1 (+)
Input 2 (-) B2

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

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

A4 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
. Rl ek T :
Input (+) % M J_ b l | Input circuiti
250 Q vand :
1 MQ - rconversion }
Input (-) { bl e 1— jcireuit |
Voltag?/ < _L i_ ________ _E
‘b
AG %uprlrﬁgwnch 9 T
(analog :
0V) Mo Y
AG (common to all inputs)
Internal Configuration
|
Indicators/Swm

4

—
MPU

interface| - »| [FAM]|ROM

Externally
connected
terminal

-

Photocoupler insulation

:

INPUT]
|/
Oscillator [EEPROM]
Division

+5V Insulation-type
DC-to-DC
converter
4 |
CJ-series PC
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3-4-3 Voltage Input Disconnection

®
e

Connected
device #1

®
©

()
G/
7
|
|
7
<

®— Connected !
device #2 |

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-AD081-V1

+ FAY o Bi1
Input 2 > . . Al o £ A <] +
_ S — o0 B2 . P Input 1
R e A2 o -
+ A i +—t0 B3 Fomm---- oI
Input 4 > P . A3 o— <] +
- i — —t0 B4 H o b Input 3
[ S 3 A4 o .
F---to B5 [ yooTmmee
o A5 O{-4.
v D> A W DAY o
Input 6 - P A6 o-— £ L&t <]
- \¥3 ¥ o B7 : D . Input 5
IIIIIIIIIIII e A7 04— A i -
+ D> . o B8 I L ity
Input 8 H . H A8 O £ <] +
_ ‘\,' o i—o B9 H . . Input 7
S b : A9 o1 = - .
,,,,,,, S v/ —"

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 93.

@ Fork type
—
M3 screw 6.0 mm max.
4
~ § Round type

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.
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e 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/O Unit Area (for data used to operate the
Unit) and the Special I/O Unit DM Area (for data used for initial settings).

1/0 Refresh Data

Analog input conversion values, which are used as data for Unit operation, are
allocated in the Special I/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 I/0O 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.

The conversion time and resolution can be set, along with the operation
mode.

10
words

100 _|
words

2000 +nx 10

2000+ nx10+9

D20000 + n x 100

D20000 + n x 100 + 99

Unit CJ1W-AD041-V1/081-V1 Analog Input Unit
Special I/0 Unit Area I/O Refresh Data
Analog inputs Exchanges analog input val-
; See 3-5-5 /0
Analog inputs ues during data refresh. R:?resh Data
I/O refresh /:(lelgﬁle;t-lonsfor
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 Unit restart buffers. 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 185

No. L0 o

10°

10°

98

panel of the Unit.

Switch Unit Special/O Unit Area Special I/0O Unit DM Area
setting number addresses addresses

0 Unit #0 CIO 2000 to CIO 2009 D20000 to D20099

1 Unit #1 ClO 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 CIlO 2040 to CIO 2049 D20400 to D20499

5 Unit #5 CIlO 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 CIlO 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 CIlO 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, a “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/O Unit Restart Bit ON and then OFF again.

Special I/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 1/0
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-

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.

The conversion time and resolution can be set, along with the operation
mode, in DM word m+18.

Contents
SYSMAC CJ-series CPU Unit
(Special I1/0 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
Unit 1| 525000 + (1 x 100) = 99
Unit #95 D29500 to D29599

CJ1W-AD041-V1/081-V1 Analog Input Unit

Note 1.

Data is automatically
transferred to each unit
number when the power
is turned ON, or when
the Special I/0 Unit

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 | ets number of
rré+9) samplings for mean
g ee note | ajye processing
D(m+18) | Conversion time/
resolution and
operation mode

m = 20000 + (unit number x 100)

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, a
“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 CJ1W-AD041-V1.
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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-AD041-V1

DM word Bits
15 14131211 ]10]9][8]7][e6]5]a]3[2]1]o0
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 s and resolution of 8,000 | C1: Adjustment mode
Note For the DM word addresses, m = D20000 + (unit number x 100).
CJ1W-ADO081-V1
DM word Bits
15 1431211 ]10]9 8 [7]6]5]a]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

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

100
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Set Values and Stored Values

Item Contents Page

Input | Use setting 0:  Not used. 104
1:  Used.

Input signal range 00: -10to10V 105
01: Oto10V

10: 1to 5 V/4to 20 mA (See note 1.)
11: Oto5V

Mean value processing set- |0000: Mean value processing for 2 buffers (See note 3.) 107
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 1/0 Refresh Data Allocations

I/O refresh data for the Analog Input Unit is exchanged according to the allo-
cations in the Special 1/0 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 ClO 2000 to CIO 2009 clon OUT refresh
Unit #1 CIO 2010 to CIO 2019 i
ClOn+1
Unit #2 CIO 2020 to CIO 2029 At the 1/O refresh by the
" PLC, outputs (CPU to ‘é’l o IN refresh
Unit #3 CIO 2030 to CIO 2039 Unit) and inputs (Unit to n+9

CPU) are refreshed in

Unit #4 ClO 204010 CIO 2049 | | 5rder with every cycle.
Unit #5 CIlO 2050 to CIO 2059 Adjustment mode
Unit #6 ClO 2060 to CIO 2069 CIO nto OUT rafoct
Unit #7 CIO 2070 to CIO 2079 Clon+7 reires
Unit #8 ClO 2080 to CIO 2089 ClOn+8

) to IN refresh
Unit #9 ClO 2090 to CIO 2099 Clon+9
Unit #10 ClO 2100 to CIO 2109
Unit #n CIO 2000 + (n x 10) to )

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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Allocations for Normal

2. If two or more Special I/0O Units are assigned the same unit number, a
“UNIT No. DPL ERR?” error (in the Programming Console) will be generat-
ed (A40113 will turn ON) and the PLC will not operate.

For normal mode, set the operation mode switch on the front panel of the Unit

Mode as shown in the following diagram, or set bits 00 to 07 in DM word m+18.
ﬁ‘io OFF
[ I°H] ) oFF
MODE
The allocation of words and bits in the CIO Area is shown in the following
table.
CJ1W-ADO041-V1
/0 Word Bits
15/14 183 [12]11[10] 9 | 8 |7 [ 6 ][5[]4][3]2]1]0
Output n Not used. Peak value hold
(CPUto0 Input | Input | Input | Input
Unit) 4 3 2 1
Input n+1 Input 1 conversion value
Unit to
(CPU) 162 162 16’ 160
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 = CIO 2000 + (unit number x 10).
CJ1W-ADO081-V1
/0 Word Bits
15/14 183 ]12]11[10] 9 | 8 |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) 162 162 16’ 160
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
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Set Values and Stored Values

Item Contents Page
Peak value hold function 0:  Not used. 110
1: Peak value hold used.
Conversion value 16-bit binary data 105
Calculation result
Disconnection detection 0:  No disconnection 111
1:  Disconnection
Alarm Flags Bits 00 to 03: Disconnection detection 102,122
Bits 04 to 07: Disconnection detection
(not used for AD041-V1)
Bit 08-10: Not used
Bit 11: Mean value processing setting error | 103
Bit 15: Operating in adjustment mode
(always 0 in normal mode)

Allocation for Adjustment

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

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

Input signal range

Voltage/current

1to5V

0.3 V max.

4 t0 20 mA

1.2 mA max.

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

Mode Unit as shown in the following diagram, or 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.

j:zo ON
[I~H] | oFF
MODE
The allocation of CIO words and bits is shown in the following table.
/0 Word Bits
15[14 [ 13 [ 1211 [10] 9 | 8 | 7 [ 6| 5] 4]3] 2 [1]o0
Output |n Not used. Inputs to be adjusted
(U%Tt;J to 2 (fixed) 1 ;o 8 (1 to 4) (See note
n+1 |Notused. Notused. |Clr |Set |Up |Down |Gain |Off-
set
n+2 |[Notused.
n+3 |[Notused.
n+4 |Not used.
n+5 |[Notused.
n+6 |Notused.
n+7 |Notused.
Input n +8 |Conversion value at time of adjustment
(Unit to 3 > 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 CJ1W-AD041-V1.

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

tion) are not used.
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Set Values and Stored Refer to 3-7-1 Adjustment Mode Operational Flow for further details.
Values Item 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 = CIO 2000 + (unit number x 10).

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

Input signal range Voltage/current
1to5V 0.3 V max.
410 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-ADO041-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)
[e0] N~ © o < ™ (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 us instead of 1 ms is set to a conversion 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 = D20000 + (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) 3 3

[o0] N~ © n < (ep] [aV] —
5 5 5 5 5 5 5 5
o o o [N o o o o
IS IS IS IS IS IS IS IS

00: —10 to 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. For the DM word addresses, m = D20000 + (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/O Unit Restart Bit in order to transfer the contents of the DM settings
to the Special I/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 = CIO 2000 + (unit number x 10).
Use MOV(021) or XFER(070) to read conversion values in the user program.
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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
1

Conversion data in CIO word
MOV(oz1) 2001 (input number 1) is read
2001 to D 00001.

DO00001

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 370.

3-6-2 Conversion Time/Resolution Setting

Note
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Bits 08 to 15 in DM word m+18 can be used to set the conversion time and
resolution for the CJ1W-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
C1: Conversion time = 250 s, resolution = 8,000

(m = D20000 + 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 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.)

— [Buffert] — 7]
Buffer 2 R
Buffer 3 —_
— (Meanvalue —
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-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

O
3

+3

Input 2 mean value processing 0001:  No mean value processing

o
IS

m+

- 0002:  Mean value processing with 4 buffers
Input 3 mean value processing | 00p3:  Mean value processing with 8 buffers

O
3
a

+

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

O
3
=)

+

0005: Mean value processing with 32 buffers

Input § mean value processing 0006: Mean value processing with 64 buffers

O
3
~N

+

Input 6 mean value processing

o)

m+8

Input 7 mean value processing

(
(m+3)
(m+4)
(m+5)
(m+6)
(m+7)
(m+8)
(m+9)

O
3

+9

Input 8 mean value processing

Note

For the DM word addresses, m = D20000 + (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 1/0
Unit Restart Bit to transfer the contents of the DM settings to the Special 1/0
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.

(Mean value . Conversion value
processing)
Data 1

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
(Meanvalue  —~  ["Gonversion 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 (-10to 10 V)

to%he Ugnit (V) Viet 1-ms Conversion Time/4,000 Resolution
Using One Word

t=n+ (210 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):
t=(n-2)xm+10.5

250-us Conversion Time/8,000 Resolution (For version-1 Unit)
Conversiondata |[~—~—~"1-~"~~ Pt Using One Word

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

Using m Words (1 <m < 8)

[

l

|

! No averaging (n = 1) or two averaging buffers (n = 2):
| t=nx(m+2)x1/4
|
|
|
|
|

Time (ms)

n averaging buffers (4 < n < 64):

t={(n—-2)xm+10.5} x 1/4

3 « L - 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 52.5 245 18 9
6 382.5 190.5 94.5 46.5 225 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 14.5 8 4
1 67 35 19 11 7 5 3
Response Time at 250-us 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 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 4125 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=1x(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 4

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 CJ1W-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 = CIO 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 ™ )
Il e maximum
11 200000] chnversion
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-ADO041-V1) are cleared and the peak value hold function is disabled.
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3-6-5 Input Disconnection Detection Function

Note

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
1to5V 0.3 V max.
410 20 mA 1.2 mA max.

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 070of 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
[oe] N~ © Yo} < (sp] (aV) ~—
Only bits 00 to 03 of CIO word n are 5 5 5 5 5 5 5 5
used for the CJ1W-AD041-V1. g g g g8 & ¢

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 = CIO 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.)

200901
l v i MOV (021) The conver-

sion value in
2001 | CIO word
Doooo1 | 2001 (input

number 1) is
read to
D00001.
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3-7 Adjusting Offset and Gain

3-7-1

112

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 OFAOQ (07DO if
the range is £10 V) respectively for a resolution of 4,000.

For example, when using in the range 1 to 5 V, 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 OFAOQ 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
08V 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. |

:T:ZO ON Set the operation mode switch, or set the operation
mode in DM Area word m+18, to adjustment mode.

[ H | oFF

MODE

[ Turn ON the PLC. ]

The ADJ indicator will flash while in adjustment mode.

‘ Start up the PLC in PROGRAM mode.
\

When adjusting another input number

[_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 Gain Bit ON | (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. |

J-TH) ON  Set the operation mode switch, or set the operation
o OFF mode in DM Area word m+18, to 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.
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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
I/0 specification Input to be adjusted (1 to 8)

2: Input (fixed) (1 to 4 for CS1W-AD041-V1)

For the CIO word addresses, n = CIO 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 DM 2 0 0 0 MON
CHG
C 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.

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 c
SHIFT m 2

D

SET

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

2. Check whether the input devices are connected.

Voltage input

w o H -
[ 1
L '
[ T -
A2 S ——
1
O—F------ 4
A Input 1
Current input
Al © :“. :‘ <'+
5 L :
A2 Y- -
1
Od-===-==- 4
A 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 -0.5t0 05V FF38 to 00C8 (4,000 res-
~10t0 10V —1.0t01.0V olution)
1t05V 08t012V FE70to 0190 (8,000 res-
olution)
Oto5V -0.25t0 0.25V
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.
SHIFT [CiNT ¢ Ao ] Ao ] B1 Ao MON

SET

RESETI

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.

C
SHIFT

CONT
#

=)

B
1

[MON

—\
RESETI

&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.)

A B A B
0 1 0 1 MON

Cc
2

A
0

CONT
#

SHIFT

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

n T -
i i
o, T —
A2 Y-
'
O—f------ 4
AS Input 1

Current input

Al © o o <]+
o L Ll
A2 T ——— _
'
A5 Of--m-m-- -
Input 1

For current input, check that the voltage/
current switch is ON.

117



Adjusting Offset and Gain Section 3-7

3. Input the voltage or current so that the conversion value is maximized
(OFAOQ or 07DO0 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 9.5t0 105V OEDS8 to 1068 (1DBO0 to 20D0)
-10to 10V 9.0to 11.0V 0708 to 0898 (0E10 to 1130)
1to5V 48t05.2V OEDS to 1068 (1DBO0 to 20D0)
Oto5V 475t05.25V OEDS8 to 1068 (1DBO0 to 20D0)
410 20 mA 19.21020.8 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.

=)0

B
1

c
4 MON

SHIFT

CONT
#

SET

RESETI

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.
0 0

B
1

C

SHIFT 1 MON

CONT
#

—\
RESETI

&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.

/ \ Y

CoNT || ¢C A A B A F {
0 J 1 0 5 MON

P 2 0

| SHIFT

SET

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

=)0

B
1

C

2 4 MON

CONT
SHIFT [

#

SET

RESET I

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.

CONT | | C A

SHIFT
i 2 0

A B A F
0 1 0 5 MON

RESETI

&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

120

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
[J 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.
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.
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Troubleshooting Use the following procedure for troubleshooting Analog Input Unit errors.
Procedure

( Error occurs. )

l

Is the ERC indicator
lit?

Yes

Is the RUN indicator

iit? Alarm has occurred at the Analog Input Unit.
it?

(Refer to 3-8-2 Alarms Occurring at the Analog Input Unit.)

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.)

Yes

Is the RUN indicator
lit?

Is the ERH indicator
lit?

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.)
Yes

Is the RUN indicator Refer to 3-8-5 Troubleshooting.
lit?

No

Error in internal circuits has
occurred, preventing Refer to 3-8-4 Restarting Special I/O Units.

operation from continuing.

Yes
Error
cleared?
No
Cycle the power supply
to the PLC.
Yes
Error ) Noise or other disturbance may be causing
cleared? malfunctions. Check the operating
N environment.
o

The Unit is faulty.

Replace the 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
[ ERC o: Lit
Il 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.

122

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
(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 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. priortothe error. | |f 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).

1to5V (4to 20 mA).

2. Disconnection detection operates for input numbers used with a range of
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ERC Indicator and RUN Indicator: Lit, ADJ Indicator: Flashing

T RUN
T ERC
O: Lit
\./ ERH '@ : 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.)
becguse th.e. 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)

PLC Error (See
note 1.)

or RUN mode while the Analog |immediately switch pin to OFF. Restart the
Input Unit is operating in adjust- | prior to the error. | Unit in normal mode. (See note
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. 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

H RUN
D ERC o : Lit
M ERH m : 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.

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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3-8-3 Errors in the CPU Unit

When errors occur in the CPU Unit or I/0O bus, and I/O refresh with the Special
I/0 Unit is not performed correctly resulting in the Analog Input Unit malfunc-
tioning, the ERH indicator will be lit.

ERH and RUN Indicators: Lit

0 RUN

-/ ERC O : Lit

[ ERH .
M : Not lit

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 Input Unit.

Turn ON the power supply again or restart the system.
For further details, refer to CJ-series CJ1G-CPULI], CJ1G/H-CPUIH Pro-
grammable Controllers Operation Manual (W393).

Error Error contents Input status

I/O bus error Error has occurred during data | Conversion data becomes 0000.
exchange with the CPU Unit.

CPU Unit monitoring error (see | No response from CPU Unit dur- | Maintains the condition existing

note) ing fixed period. before the error.
CPU Unit WDT error Error has been generated in Changes to undefined state.
CPU Unit.

ERH Indicator: Lit, RUN Indicator: Not Lit

Il RUN

M ERC o

. 7 : Lit

1 ERH .
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 | Conversion does not start and
assigned to more than one Unit | data becomes 0000.

or the unit number was set to a
value other than 00 to 95.

Special I/0O Unit Setting Error The Special I/0O Units registered
in the 1/O table are different from
the ones actually mounted.

124



Handling Errors and Alarms Section 3-8

3-8-4 Restarting Special I/O Units

There are two ways to restart Special 1/0 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/0O 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. 104
The peak value hold functionisin | Turn OFF the peak value hold func- | 110
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 fora | 122
disconnection.

Value Does Not Change as Intended

Probable cause Countermeasure Page
The input device’s signal range Check the specifications of the 78
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. 112
adjusted.

When using the 4 mA to 20 mA Turn ON the voltage/current switch. |92
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- | 96
by external noise. tion to the Unit's COM terminal.

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

Try increasing the number of mean | 107
value processing buffers.
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Specifications Section 4-1
4-1 Specifications
4-1-1 Specifications
Item CS1W-DA041 CS1W-DA08V CS1W-DA08C
Unit type CS-series Special I/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. at 5 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.)

35 x 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 1/0O 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/0O Unit Area
CIO 200000 to Cl0295915
(Words CIO 2000 to CIO 2959)

Internal Special I/O Unit DM Area
(D20000 to D29599)

Output
specifi-

Number of analog out-
puts

cations Output signal ranges

(See note 5.)

4 8 8
1to5V/4to20 mA 1to5V 4 10 20 mA
Oto5V Oto5V

Oto10V Oto10V

—10to 10V —-10to 10V

Output impedance

0.5 Q max. (for voltage output)

Max. output current (for
1 point)

12 mA (for voltage output)

Maximum permissible
load resistance

600 Q (current output)
(See note 9.)

600 Q (current output)
(See note 8.)

(See note 6.)

Resolution 4,000 (full scale)
Set data 16-bit binary data
Accuracy 23+2°C: Voltage output: £0.3% of full scale

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
(See note 7.)

1.0 ms/point max.

Output
func-
tions

Output hold function

Outputs the specified output status (CLR, HOLD, or MAX) under any of the following cir-
cumstances.

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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Refer to Dimensions on page 363 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 de-
pending 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/0O Unit Exchanges 10 |CPU Unitto | Analog output setting
Area words of data | AnalogOutput | data
CIO 200000 to per Unit. Unit Conversion Enable Bit
ClO0295915 Analog Out- | Alarm flags
(Words CIO 2000 to put Unit to
CIO 2959) CPU Unit
Internal Special I/O | 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-DAO041 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 I/0
Unit Area
—Output hold ——
enabled <£ Analog
Analog output 1 D/A | outputI 1
set value
oo™
Analog output 2 <—— Same as above. ©
Analog output 3 <—— Same as above. o)
Analog output 4 <+—— Same as above. o)
Analog output 5 ~——— Same as above. o
Analog output 6 ~—— Same as above. o)
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 setting
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)

Frag! Resolution: 4,000 1068
|

Set value (16-bit binary data)
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Range: 0to 10V

Range: 0to5V

Analog output signal

105V
oV

oV
-0.5V

0000 OFAO | |
FF38 | Resolution: 4,000 "1068
]

Set value (16-bit binary data)

Analog output signal

525V
5V

oV
-0.25V

Resolution: 4,000 "y

Set value (16-bit binary data)
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Range: -10to 10 V

Analog output signal

11V
oV

oV

-10V
-1V

F768 ‘ Resolution: 4,000

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

—2200

F768

FFFF

0000

0001

0898

4-2 Operating Procedure

Follow the procedure outlined below when using Analog Output Units.

Installation and Settings

1,23... 1.

7.

Set the operation mode switch on the rear panel of the Unit to normal
mode.

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 I/O tables.

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/0 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. Set the operation mode switch on the rear panel of the Unit to adjustment
mode.
Turn ON the power to the PLC.
Adjust the offset and gain.
Turn OFF the power to the PLC.

Change the setting of the operation mode switch on the rear panel of the
Unit back to normal mode.

Al A

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
OUT1:1to5V ™ =— |, = | = [Doo100
. r— r—— —

Analog output | OUT2: 1105V .
OUT3:=10t0 10 V == ™ -— |, 8 , ——I[Doo102]
OUT4: Notused —=— <~— |1 81 =—[Doo103

1o
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} )

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.

ujj Turn OFF SW1 for normal mode

e
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2. Mount and wire the Analog Output Unit. Refer to 7-2-1 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  pe
0 | " [BJxio E)xie
G T
22l B
zz lels . .
clole If the unit number is setto 1,
Erilols words will be allocated to the
=<l Q1 | Special /O Unit Area CIO 2010
GE 7 4 to CIO 2019 and to the Special
[] E@ ;o; < I/0 Unit Area D20100 to D20199.
el
Pehe] X P9
y El=
K

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

Peripheral port

e | —
O /m“”m
'E L— % »Zl
; &
R
2 2 'h’\
I
\//

Initial Data Settings

1,2,3... 1. Specify the Special I/O Unit DM Area settings. Refer to DM Allocation Con-
tents on page 147 for further details.

Peripheral port

Setting conditions
Unit No. 1

Analog output1: 1to5V
Analog output2: 1to 5V
Analog output 3: —10to 10V
Analog output 4: Not used.

(=70

* 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:DM20100l 00 0 0 000 0 | 0/0|0 0l0 |11 1
(0007 Hex) ' ' ' ' ' ' '

Not used Output 4

Output 3
Used —[ Output 2
Output 1
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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 e I

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

m+1:DM20101| 00 0 00 000/ 0 0/ 0°0|1 01 0
(O00A Hex) ' ' ' ' ' ' ' ' ' ' '

2. Restart the CPU Unit.

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

Creating Ladder Programs
Peripheral port

%

(=7

B TR e

oL

L=

The setting address D00200 is stored in words (n + 1) to (n + 3) of the Special
I/0 Unit Area (CIO 2011 to CIO 2013) as a signed binary value between 0000
to OFAO Hex.
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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 1t05V (n+1) =ClO 2011 | D00200
2 Oto10V (n+2) =CIO 2012 | D00201
3 -10to 10V (n+3) =CIO 2013 | D00202
4 Not used.
Note 1. The addresses are set according to the unit number of the Special I/O Unit.

Refer to 4-3-2 Unit Number Switch for further details.
2. Set as required.

Execution condition

I MoV (021) D00200 is set in word CIO 2011.
D00200
2011
MOV (021) D00201 is set in word CIO 2012.
D00201
2012
MOV (021) D00202 is set in word CIO 2013.
D00202
2013
Execution condition
}f SET To start analog output, turn ON the
201000 Conversion Enable Bits 201000 to
201002 (bits 00 to 03 of word

CIO 2010).
See 4-6-2 Starting and Stopping
Conversion for details.
SET The data in words CIO 2011 and
2012 will be output as 1 to 5V, and
201001| CIO the data in CIO 2013 will be
output as —10 to 10 V.

SET

201002
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4-3 Components and Switch Settings

Front
CS1W-DA041 CS1W-DA08V CS1W-DA08C
RS DT CS T —Cs|
RUN RUN RUN
ERC ERH ERC ERH ERC ERH
ADJ ADJ ADJ
VAT . VAT WACHE)
'xw 'xw [ gentltﬁr?ursnva?éh 'x1o 'xw 'xw 'xm
External ter- 9
minal block ﬂ c @ ﬂ NC
mounting NC N__ @ NG —
screws i+ & 1+
(blackM3) \ [vad | ver
P i
'I':'_' 11+ @@ -\;—:V3+
-& NC ©@ —va
M ©@ —{vs+
—va | P90 —v5-
Var— @@ o
—3; @ —V7+
e e i
14+ @ V8
e | =56 NC
ne | —{|& NC | —
B9 NC @@ LN [
ATT External terminal AT &
biock (M3)
Back Side
Terminal block J I:I
Operation mode switch ] \
)
N
Backplane connector
—
] H
L—
T [
O \
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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.

a2
A»..A\.A‘;

™ Fasten the mounting screw.

o0

JoN,
7
.

Y

N \Tg
OO0

S

(D

e eee

9.9.9,¢
WY
XD

/@

" 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) Errorinthe |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 /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.

W B
' x1o‘x1o°

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 CIlO 2020 to CIO 2029 D20200 to D20299

3 Unit #3 ClO 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 CIlO 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 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 CIO 2950 to CIO 2959 D29500 to D29599

Note If two or more Special I/0 Units are assigned the same unit number, a “UNIT

No. DPL ERR” error (in the Programming Console) will be generated (A40113
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).

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
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4-4 Wiring

4-4-1

CS1W-DA08V/08C

CS1W-DA041

Note

Terminal Arrangement

The signal names corresponding to the connecting terminals are as shown in
the following diagram.

1.

Al N.C.
N.C. B1
A2 | Output 1 (+)
Output 2 (+) B2
A3 | Output 1 (=)
Output 2 (-) B3
A4 | Output 3 (+)
Qutput 4 (+) B4
A5 _
Output 4 (-) B5 Output 3 ()
A6 | Output 5
Output 6 (+) Bs | puts (+)
7
Qutput 5 (—
Qutput 6 (-) B7 utput 5 ()
A8 | Output 7 (+)
Qutput 8 (+) B8 A
9 Qutput 7 (-)
Output 8 (-) B9
A10 [N.C.
N.C. B10
A11 | N.C.
A1l N.C.
N.C. B1
A2 Output voltage 1 (+)
Output voltage 2 (+) B2 .
Qutput 1 (-
Output 2 () B3 utput 1 6
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
A10 N.C.
N.C. B10
Al1 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 ; TR
E switch and E w Voltage
1 conversion! output (+)
:circuit ! -
: : Voltage
e -4 + output (-)
AG (common to all outputs)
Current Output Circuitry
Current output section for CS1W-DA08C/DA041
‘Output ! N
rswitch ! r“” Current
‘and con- ! AMP output (+)
rversion | 1
icircuit | <
777777777 g 17 Current
output (-)
Internal Configuration
A Indicators/Switch I
—— | s
MPU T
2
c Multi-
= D/A plexer Externally
l| I Bus " 5 d connected
interface RAM|[ROM _g_ converter znmplifier terminal
3
8
. =
o
NE I (EEPROM,
Division
> +18 V/+15V
~
( Regulator)—»+5V
+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 B1

A2 O £ :
o B2 . i
A3 o A +
o B3 Shisld T----3
A4 o £5 it
o B4 H .
A5 o i V)
o B pb—rro YT  SU.
A6 © ¥4 San bt 4

Output 1

Output 2

Output 3

Output 4

B6

o

; Qutput 5
A7 © S — o

B7 _.Shield___“----- 3
A8 Y Y

88 1

Output 6

(o2 I ¢]

Output 7

A9 © 3 g
89 ST S

VYV VYV

AVAVAWAN

Output 8

[«

Al100

o B10

All1 o0

CS1W-DA041
Al o

o B1

A2 © = -
Output 2 1 A o B2 i i + Output 1
(Voltage output) 7 P L v B v ——— >~ (Voltage output)

P A4 ©
o B4

A5 ©
BS

[e]

A6 ©
B6

p— . AT O| TSR Guout 3
Output 4 H A 7 B7 ' i p

(Current output) < : - 28 A8 o 1 =S (Current output)
gt A9 o
B9

oQlo |o

[}

Al0 O

o B10

A1l 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
Round type
§ 6.0 mm max. 1 :D

To minimize output wiring noise, ground the output signal line to the input
device.
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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.

e 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

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).

Analog output setting values and other data used to operate the Unit are allo-
cated in the Special /0 Unit Area of the CPU Unit according to the unit num-
ber, and are exchanged during 1/O refreshing.

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 1/0 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.

CS1W-DA08V/08C/041 Analog Output Unit

I/O Refresh Data

See Allocations for
Normal Mode on
page 149 for
details.

Exchanges analog output
values exchanged during
data refresh.

1/0 refresh

Fixed Data

Transmits fixed data such
as conversion stop values
and analog output ranges.

—

Power ON or
Unit restart

See DM Allocation
Contents on

page 147 for
details.

4-5-1 Outline of Data Exchange
/O Refresh Data
Fixed Data
CS-series CPU Unit
Special I/0 Unit Area
2000 + nx 10
10 ] Analog outputs
words
2000+nx10+9
DM (Data Memory) Area
D20000 + n x 100
Analog output
100 _| ranges
words Output status
when conversion
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 /0O Unit DM Area
setting | number addresses addresses
MACHRS A 0 Unit #0 ClO 2000 to CIO 2009 D20000 to D20099
No. x1o‘ x1o° 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 + (nx 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, a “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/O Unit Restart Bit ON and then OFF again.

Special I/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 1/0
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

Contents

The initial settings of the Analog Output Unit are set according to the data
allocated in the Special I/0 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

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

D20200 to D20299

D20300 to D20399

D20400 to D20499

D20500 to D20599

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

CS1W-DA08V/08C/041 Analog Output Unit
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Note 1. The Special I/O 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

Data is automatically
transferred to each unit
number when the power
is turned ON, or when
the Special 1/0 Unit
Restart Bit is turned ON.

the unit number switch.

2. If two or more Special I/0O Units are assigned the same unit number, a
“UNIT No. DPL ERR?” error (in the Programming Console) will be generat-

(Fixed Data Area)

Outputs used
D(m) setting

Output signal
D(m+1) range
Pn(lg;'z to Output hold
(See note.) function setting

m = 20000 + (unit number x 100)

Note D(m+5) for the CS1W-DAO041.

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
15141312211 ]10]9]8][7|[6]5][4a][3]2]1]0
D(m) Not used. Output use setting
Out- [Out- |Out- |Out- [Out- |Out- |Out- | Out-
put8 |put?7 |put6 |put5 |put4 [put3|put2 puti
D(m+1) Output signal range setting
Output 8 Output 7 Output 6 OQutput 5 Output 4 Output 3 OQutput 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-DA041
DM word Bits
514131211 ]10] 9] 8]7][6]5]4a][3]2]1]0o0
D(m) Not used. Not used. Output use setting
Out- | Out- |Out- | Out-
put4 |put3 |put2 |put1
D(m+1) Not used. Output signal range setting
Output 4 Output 3 OQutput 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 = D20000 + (unit number x 100).

Set Values and Stored Values]

Item Contents Page
Output | Use setting 0: Not used. 147, 151

1: Used.

Output signal range 00: -10to10V 147, 151
01: Oto10V
10: 1to 5 V/4 to 20 mA (See note 1.)
11: Oto5V

Output status when stopped | 00: CLR Outputs 0 or minimum value of each range. 153

(See note 2.)

01: HOLD Holds output just before stopping.
02: MAX Outputs maximum value of range.

Note 1.

With the CS1W-DAO041, the output signal ranges 1 to 5V and 4 to 20 mA

are switched using the output terminal connections. For details, refer to 4-
4-3 Output Wiring Example. With the CS1W-DA08C, these ranges are in-
valid. Regardless of the settings made, the output range will be 4 to 20 mA.
The CS1W-DAO08V does not support an output range of 4 to 20 mA.
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2. 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 detalils, refer to 4-6-3 Out-
put Hold Function.

I/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.

4-5-5

SYSMAC CS-series CPU Unit CS1W-DA08V/08C/041 Analog Output Unit

(Special I/0 Unit Area) (I/O Refresh Data Area)
Allocated words Normal mode
i I/O refresh
Unit #0 CIO 2000 to CIO 2009 8:8 2 t+08 OUT refresh
Unit #1 CIlO 2010 to CIO 2019 _
Unit #2 Cl0 2020 to CIO 2029 | | At the I/O refresh by the Clon+9|  INrefresh
i CI0 2030 to CIO 2039 | | LG, outputs (CPU to
Unit #3 Unit) and inputs (Unit to
Unit #4 CIO 2040 to CIO 2049 | | CPU) are refreshed in
order with every cycle.
Unit #5 CIO 2050 to CIO 2059 Adjustment mode
Unit #6 CIO 2060 to CIO 2069
ClOnto
Unit #7 CIlO 2070 to CIO 2079 ClOn+7 OUT refresh
Unit #8 CIO 2080 to CIO 2089
Unit #9 CIO 2090 to CIO 2099 ClONn+9) N refresh
Unit #10 CIO 2100 to CIO 2109
Unit #n CIO 2000 + (n x 10) to
ClO 2000 + (nx 10) + 9 n = 2000 + (unit number x 10)
Unit #95 CIO 2950 to CIO 2959

Note 1. The Special /0 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/0O Units are assigned the same unit number, a
“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 For normal mode, set the operation mode switch on the rear panel of the Unit
Mode as shown in the following diagram.

O~

s

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

table.
CS1W-DA08V/08C
/0 Word Bits
15/14[13]12/11]1w0]9|8]7][6]5]a[3]2]1]o0
Output n Not used. Conversion enable
(CI?U to Out- | Out- |Out- | Out- | Out- |Out- | Out- | Out-
Unit) put8 |put7 |put6 |put5 |put4 |put3 |put2 |put
n+1 Output 1 set value
163 162 16! 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|put4 |put3|put2|put1
CS1W-DA041
/0 Word Bits
15/14[13]12/11]10]9|8]7][6]5]a[3]2]1]0
Output n Not used. Not used. Conversion enable
(CI?U to Qut- |Out- | Out- | Out-
Unit) put 4 |put 3 |put 2 | put 1
n+1 Output 1 set value
163 162 16! 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|put1

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

149



Exchanging Data with the

CPU Unit

Section 4-5

Set Values and Stored Values

Item Contents Page
Conversion enable 0: Conversion output stopped. 153
1: Conversion output begun.
Set value 16-bit binary data 152
Output setting error 0: No error 155
1: Output setting error
Alarm Flags Bits 00 to 03: Output set value error 149, 167

Bits 04 to 09: Not used

Bit 10: Output hold setting error
Bit 11: Not used
Bit 15: Operating in adjustment mode

(always 0 in normal mode)

Allocation for Adjustment
Mode

For adjustment mode, set the operation mode switch on the rear panel of the
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.

g
ov1 2

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

/0 Word Bits
15/14]13]122]11[10] 9|8 7[6]5]4][3] 2]1]0
Output |n Not used. Outputs to be adjusted
(U%Tt;J to 1 (fixed) 1 to 8 (See note 2.)
n+1 Not used. Notused. [CIr |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.
Inpgt n+8 Conversion value or set value at time of adjustment
gJF?L'})m 163 162 16' [ 16°
n+9 Alarm Flags Not used.
[ [ [ [ ] | [ [ [ [ ]
Note 1. For the CIO word addresses, n = CIO 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.
Item 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) Increments the adjustment value while ON.

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

ClIr (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)

Output 8
Output 7
Output 6
Output 5
Output 4
Output 3
Output 2
Output 1

0: Not used
1: Used

Note There are only four outputs (1 to 4) for the CS1W-DA041.

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. For the DM word addresses, m = D20000 + (unit number x 100).
2. Output numbers not used (set to 0) will be output at 0 V.
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Output Signal Range Any of four types of output signal range (-10to 10V, 0to 10V, 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.

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

D(m+ 1) : :
© ~ © 0 < ™ Y —
&g & & % & & % %
5 5 5 5 5 S S 5
@] @] @] (@] @] @] ©] @]
00: -10to 10V
01:0to 10V
10: 1to 5V/4 to 20 mA
11:0to5V

Note 1. Forthe DM word addresses, m = D20000 + (unit number x 100).

2. With the CS1W-DA041, the 1 to 5 V output range and the 4 to 20 mA output
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-DAOQ8C 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/O 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/0 Unit Restart Bit is ON.

Writing Set Values 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 = CIO 2000 + (unit number x 10).
Use MOV(021) or XFER(070) to write values in the user program.

Example 1 In this example, the set value from only one output is written. (The unit num-
beris 0.)

Input condition

| MOV (021) The set value stored in D 00001

Doooo1| is written to CIO word 2001 (out-
2001| put number 1).
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Example 2

Input condition
1

In this example, multiple set values are written. (The unit number is #0.)

XFER(070)

The set values stored in D 00001
to D 00004 are written to CIO words
D00001 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

1,2,3...

To begin analog output conversion, turn ON the corresponding Conversion
Enable Bit (word n, bits 00 to 07 for the CS1W-DA08V 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 = CIO 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. In adjustment 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 Conver-

sion 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.
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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 149 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 150.

3. When there is an output setting error. Refer to Allocations for Normal Mode
on page 149 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 Unit is 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 ooV Voltage that was output | 11.0 V (Max. +5% of
just prior to stop. full scale)
1to5V 0.8 V (Min. -5% of | Voltage that was output | 5.2 V (Max. +5% of
full scale) just prior to stop. full scale)
Oto5V —0.25 V (Min. -5% | Voltage that was output |5.25 V (Max. +5% of
of full scale) just prior to stop. full scale)
41020 mA 3.2mA (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 value of
stopped range (—5%).
D(m+4) | Output 3: Output status when conversionis | X¥01:HOLD
stopped Hc_)ld output value
5 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 = D20000 + (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 = CIO 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 OFAQ
(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 0F9B OFAO

155



Adjusting Offset and Gain Section 4-7

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.

B
vl 2

[ TumONthe 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
value setting

(Bits 2 and 3 of

Adjustment
value setting

(Bits 2 and 3 of

CIO word n+1 CIO word n+1
turn ON.) turn ON.)
Set Bit ON | (Bit4 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

8
vl 2

&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
I/Q specification Output to be adjusted (1 to 8
1: Output (fixed) § tg 4 for CS1VJV-DA04§1) )

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

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

CLR

CH
*DM

SHIFT

MON

CHG

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

Clear Bit
Set Bit
Up Bit

Down Bit

Gain Bit

Offset Bit
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Offset Adjustment 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

Qt/ OFAO

Offset adjustment output range

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

1,2,3... 1. Turn ON bit 00 (the Offset Bit) of CIO word n+1. (Hold the ON status.)

CLR

[}
SHIFT

[CONT

SET

2. Check whether the output devices are connected.

Current output
Voltage output/current output A >
Al T e > A2 o

A2o :.i ___________ (8 Azl 0 L .
! Output 1 =

..........

CS1W-DA08V/08C CS1W-DAO041 (current output)
CS1W-DA041 (voltage output)

3. Monitor CIO word n+8 and check the set value while the Offset Bit is ON.

CLR

CH

HIFT | |[—=—
S *DM

A
0 8 MON
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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 Output range
voltage/current
adjustment
Oto10V —-0.5t005V FF38 to 00C8
-10to 10V -1.0t0o 1.0V
1to5V 08to1.2V
Oto5V —0.25t00.25 V
410 20 mA 3.21t0 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 || C A A B A D
|SHIFT m 2 0 I oJ 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.

aaank

C

SHIFT 2

MON

[CONT
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The bit will remain ON until the output becomes an appropriate value, at
which time, it will turn OFF.

SET

RESETI

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.

CONT A A o
i 0

B
1

C

SHIFT 4 MON

SET

RESET I

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.

CONT | | C A
#

A B A A
0 1 0 0 MON

SHIFT

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 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.)

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

CLR

[}
1 MON

CONT
SHIFT [—

SET

2. Check whether the output devices are connected.

Current output
Voltage output/current output R EE— >
Al 5'."""""":‘. > A2 o

A2 o :.i ___________ L Asol 0 E y
! 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.

CLR

CH c A
“DM

SHIFT 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
1to5V 48t052V OEDS8 to 1068
Oto5V 4.75t05.25 V OEDS8 to 1068
4 t0o 20 mA 19.2t0 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.

/ \ \

conT | | c A A B A D

7 2 1 0 3 MON

| 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.

(A B A i{c
0 1 0 2 MON

c fa
2

CONT
#

SHIFT 0
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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

H

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.

CONT | | C A

SHIFT
m 2 0

A B A E
0 1 0 4 MON

SET

RESET

H

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.

CONT | | C A
#

A B A B
SHIFT 0 1 0 1 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.

163



Adjusting Offset and Gain Section 4-7

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 output 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 set value, 0000 will be monitored in CIO word n+8.

o))

A F

0

B
1

[¢]
2

5 MON

SHIFT

CONT
#

SET

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

CONT C A
# 2 0

SHIFT

A B A E
0 1 0 4 MON

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

CONT
e 2

#

A B A F
SHIFT 0 1 0 5 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.

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

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

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) Errorinthe |Lit Error has occurred during data exchange

CPU Unit with the CPU Unit.
Not lit Operating normally.
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Troubleshooting Use the following procedure for troubleshooting Analog Output Unit errors.
Procedure

( Error occurs. )

Yes

Is the ERC indicator Is the RUN indicator Alarm has occurred at the Analog Output Unit.

(Refer to 4-8-2 Alarms Occurring at the Analog Output
Unit.)

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

Is the ERH indicator
lit? (Refer to 4-8-3 Errors in the CPU Unit.)

Is the RUN indicator
lit?

No

Check whether the unit number is set correctly.
(Refer to 4-8-3 Errors in the CPU Unit.)

Yes Refer to 4-8-5 Troubleshooting.

Is the RUN indicator
lit?

No

Error in internal circuits has
occurred, preventing Refer to 4-8-4 Restarting Special I/O Units.
operation from continuing.

Yes
Error
cleared?
No
Cycle the power supply
to the PLC.
Yes
Error ) Noise or other disturbance may be causing
cleared? malfunctions. Check the operating
N environment.
o]

The Unit is faulty.

Replace the 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 = CIO 2000 + (unit number x 10).
ERC and RUN Indicators: Lit

RUN ||
ERC | [ M ERH

1 :vit
B : Not it

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.

Word n + 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

(Adjustment

An EEPROM writing error has

Holds the out-

Turn the Set Bit OFF, ON, and

mode) occurred while in adjustment put status imme- | OFF again.
EEPROM Writ- | mode. diately priorto | the error persists even after
ing Error the error. the reset, replace the Analog
Output Unit.
Note 1. n=CIO 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

[ :Lit
]1 : Flashing
B : 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 | because the specified output becomes 0 V 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 B

ERC | | WM ERH

1 :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 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

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
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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-CPULI1-E Programmable
Controllers Operation Manual (W339).

Error Error contents Output condition
I/0O 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
eErC M [ [ ERH B 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/0O Unit Setting Error The Special I/0O Units registered
in the 1/O table are different from
the ones actually mounted.

4-8-4 Restarting Special I/0O Units

There are two ways to restart Special 1/0 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 output becomes 0 V or 0 mA during restart.

If the error is not cleared even after turning the Special I/0 Unit Restart Bit ON
and then OFF again, then replace the Unit.
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4-8-5 Troubleshooting

Analog Output Does Not Change

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

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. 151
The output hold function is in opera- | Turn ON the Output Conversion 154
tion. Enable Bit.
The conversion value is set outside | Set the data within the range. 130
of the permissible range.
Probable Cause Countermeasure Page
The output signal range setting is Correct the output signal range set- | 152
wrong. ting.
The specifications of the output Change the output device. 129
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. 155
Probable Cause Countermeasure Page
The output signals are being Try changing the shielded cable 144

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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5-1 Specifications
5-1-1 Specifications
Item CJ1W-DA021 CJ1W-DA041 | CJ1W-DA08V CJ1W-DA08C
Unit type CJ-series Special I/0 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 0.2ms
cycle time
Power consumption 5 VDC, 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) 31 x90 x 65 (W x HxD)
(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
ltj/laximum number of Units per Rack (CPU Rack or Expansion Rack): 10 Units max. (See note 3.)
nits
Data exchange with Special I/O Unit Area
CPU Unit CIO 200000 to CI0295915
(Words CIO 2000 to CIO 2959)
Internal Special I/0 Unit DM Area
(D20000 to D29599)
Output Specifications and Functions
Item CJ1W-DA021 CJ1W-DA041 CJ1W-DA08V CJ1W-DA08SC
Number of analog outputs 2 4 8 8
Output signal range 1to 5 V/4to0 20 mA 1to5V 410 20 mA
(See note 4.) Oto5V Oto5V
Oto10V Oto10V
—-10to+10V -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-DA041 | CJ1W-DA0SV | 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 CJ1W-DA08V/DAO08C, 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 363 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

S$82J-5024: 100 VAC, 100 W

4. Data exchange methods with the CPU Unit are as follows:

Special I/O 10 words per CPU Unit to Analog output values

grg ﬁrea in Unit Analog I/O Unit | Gonversion enable bits
; .
ea Refreshed cycli- [ Anajog /0 Unit | Alarm flags

CIO 2000 to cally to CPU Unit

ClO 2959

(CIO 200000

to ClO 295915
Special IO 100 words per | CPU Unit to Output signal conversion

Unit Area in Unit Analog I/0O 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. DJ/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.

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-DAO8V/08C can be set to a conversion cycle of 250 us 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 1/10
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 no hold
Analog output 2 <—— Same as above. ©
Analog output 3 ~—— Same as above. o)
Analog output 4 ~——— Same as above. o

Only analog outputs 1 and 2
are used by the CJ1W-DA021.

5-1-3 Output Specifications

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

174

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

output.

Analog output signal

5.2V (20.8 mA)
5V (20 mA)

1V (4 mA)
0.8V (3.2mA)

"1 0000 OFA0 |

|
eras 2°%% Resolution: 4,000/8,000 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: 0to5V

Analog output signal

105V
oV

oV
0.5V

0000 oFA0 '

FF38 | (0000) Resolution: 4,000/8,000 (1F40)  1eo

(FE70) "1 (20D0)

Set value (16-bit binary data)

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

Analog output signal

525V
5V

oV
-0.25V |~

0000 OFAO |
FF38 | (0000) Resolution: 4,000/8,000 (1F40)

|
1068
(FE70) 1 (20D0)

Set value (16-bit binary data)

(): Values in parentheses are for a
resolution of 8,000.
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Range: -10to 10 V

Analog output signal

11V
0oV

oV

-10V
-1V

| .
I 'F830 0000 07D0 |

I | (FO80) (0000) (OFA0)!
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 0

0001 1

0898 2200

5-2 Operating Procedure

Installation and Settings
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1,2,3...

Follow the procedures outlined below when using CJ1W-DA021/041 and
CJ1W-DA08V/08C Analog Output Units.

CJ1W-DA021/041
1. Set the operation mode switch on the front panel of the Unit to normal
mode.

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.

N

N o oA~
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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/0 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.

o

N o oA~

Set the operation mode switch on the front panel of the Unit to adjustment
mode.

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

Turn ON the power to the external devices.
Adjust the offset and gain.

Turn OFF the power to the external devices.
Turn OFF the power to the PLC.

Change the setting of the operation mode switch on the front panel of the
Unit back to normal mode.

Turn ON the power to the PLC.

Turn ON the power to the external devices.

Ladder program
* Write set values by means of MOV(021) and XFER(070).
e 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.

ook 0D

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.
e Set the output numbers to be used.
* Set the output signal ranges. (Not required for the CJ1W-DA08C.)
* 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 I/0O 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

CJ1W-DA041 CJ-series CPU Unit

OUT1:1to 5V
Analog outputs | OUT2:1to5V = |
OUT3:-10to 10V =— |
OUT4: Notused = <—

JULL

NRN

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).

Al

Turn OFF SW1 for normal mode.

2. Set the unit number switch. Refer to 5-3-2 Unit Number Switch for further

details.

ERY
ADJ Bl

=

R
HlelERRRRRE

H

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.

3. Connect and wire the Analog Output Unit. Refer to 7-2-1 Mounting Proce-
dure, Note The CJ1W-DA0O8V/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 details.

[ o

XHHHHOHXEHXHX) |2
&I | €91 69169, 169 1691 89.1 &3
HHXHHOHXHGHXHX) |2
)RR RRIRIDIR) |2
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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.)

Creating 1/0 Tables
After turning ON the power to the PLC, be sure to create the I/O tables.

/— Peripheral port
T i

[AD081 DAOAT
AN BN
k] B

=
>

)
%Y

©

[
() M \2aYl[1\%Y

[]IC

(R

XHXHXHOH X HOHXHHX,
XHXHXHHXHOHXHXHX,
XN ]G G [ IX

&)

d

Programming Console

Initial Data Settings

1,2,3... 1. Specify the Special /0O Unit DM Area settings. Refer to DM Allocation Con-
tents on page 192 for further details.

/— Peripheral port
g i

Analog input1: 1to 5V
Analog input2: 1to 5V
Analog input 3: 4 to 20 mA
Analog input 4: 4 to 20 mA

& N S )
) 1 &3 )

d

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 00 00 0 0 0°0 0|0 00 0 |1 11
(0007 Hex)

Not used Output 4

Output 3
Used —[ 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 00000000 0ojojojoy1 010
(000A Hex)

Note The output range setting is not required for the CJ1W-DAO8C.

* The following diagram shows the conversion time/resolution setting for
the DAO8V. (Refer to 5-6-2 Conversion Time/Resolution Setting
(CJTW-DAOBV/08C Only).)

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

18:D20118 3 3 3 3
mi18020118 | 0 00 00 0|0 0
\ |

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

Peripheral port

)l
%Y

=)
%Y

&

&

ooooo e o
] = a

[oHal |,

0:0:0:0:0.0:09:09: 0|8
NRPPRIRPRR® |=

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 OFAOQ 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 1to5V (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. Set as required.

X
pdl MOV (021)
D00200
2011
MOV (021)
D00201
2012
MOV (021)
D00202
2013
Execution condition
X
pd 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

Nt - It 1= ] o :l

. MACI
[® I
Unit number — (6 o

NS
&
\

|® Expansion connector .
()

I Terminal block
s o Oo

| —
Terminal block lock |
erminal 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) 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.

5-3-2 Unit Number Switch

The CPU Unit and Analog Output Unit exchange data via the Special /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
setting number addresses addresses

0 Unit #0 CIO 2000 to CIO 2009 D20000 to D20099

1 Unit #1 ClO 2010 to CIO 2019 D20100 to D20199

2 Unit #2 CIlO 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 CIlO 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 CIlO 2090 to CIO 2099 D20900 to D20999

10 Unit #10 CIO 2100 to CIO 2109 D21000 to D21099

n Unit #n CIO 2000 + (nx 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, a “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)

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.)

igii
[ ][]
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-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 | 9o: Normal mode
C1: Conversion time of 250 us and resolution of 8,000 | ¢1; Adjustment mode

5-4 Wiring

m = D20000 + (unit number x 100)

5-4-1 Terminal Arrangement

CJ1W-DA021
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The signal names corresponding to the connecting terminals are as shown in
the following diagram.

Voltage output 2 (+) B1

A1 Voltage output 1 (+)
Output 2 (-) B2

A2 | Output 1 (-)
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-DA041

CJ1W-DAO08V (Voltage Output)

and CJ1W-DAO0O8C (Current Output)

& Caution

Voltage output 2 (+) B1

A1 Voltage output 1 (+)
Output 2 (-) B2

A2 | Output 1 (-)
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

A1l tput 1
Output 2 (-) B2 Output 1 (+)

A2 | Output1 (-)
Output 4 (+) B3

A3 | Output 3 (+)
Output 4 (-) B4

A4 | Output 3 (-
Output 6 (+) B5 utput 3 ()

A5 | Output 5 (+)
Output 6 (-) B6

A6 | Output5 (-)
Output 8 (+) B7

A7 | Output 7 (+
Output 8 (-) B8 P )
oV B9 A8 | Output7 (-)

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
S82J-5524 100 VAC, 50 W
S82J-5024 100 VAC, 100 W

Use a separate power supply from the one used for Basic I1/0 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 ; e
E switch and E w Voltage
1 conversion: output (+)
:circuit ! -
: : Voltage
Lm=-mo-- 4 + output (-)
AG (common to all outputs)
Current Output Circuitry
Current output section
7777777777 Current
{Output output (+)
switch
rand con-
|version Current
 circuit output (-)
Internal Configuration
A Indicators/Switch l
—— | s
MPU T
E
Multi-
B o oA plexer | [Exteraly
> interface RAM | [ROM = converter o ifior | [terminal
>
Q
[&]
S
|/ 2
o
f \ (EEPROM ’
Division
p— 15V
™
(Regulator )—» +5V
+24 V | Insulation-type
»| DC-to-DC
I
converter
External power -15V
v supply (24 VDC)

CJ-series PLC
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5-4-3 Output Wiring Example

CJ1W-DA041
Output 2 oBl oo
(voltage output) - L Ll oB2 Alo i i Output 1
...... e ADo L L — (voltage output)
* oB3 rennrennee T <
A3o
oB4
Output 4 . oB5 |A%°
(current output) + L § B8 A50 & & > Output 3
...... R i I (current output)
M oB7 AB© emmmnnee Y . N
B8 A70
™ A8o
ov o
A90104 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 ¢

~ Round type
§ 6.0 mm max. ( O :D

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.

e 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 I/O Units. If the same power supply is used, noise may
cause Units to malfunction.
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5-5 Exchanging Data with the CPU Unit

Data is exchanged between the CPU Unit and the 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).

Analog output setting values and other data used to operate the Unit are allo-
cated in the Special /0 Unit Area of the CPU Unit according to the unit num-
ber, and are exchanged during 1/O refreshing.

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 /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

5-5-1 Outline of Data Exchange
/O Refresh Data
Fixed Data
CJ-series CPU Unit
Special I/0 Unit Area
2000 +nx 10
10 Analog outputs
words
2000+nx10+9
DM (Data Memory) Area
— D20000 + n x 100
Analog output
ranges
100
words Output status
when conversion
stopped
— D20000 + nx 100 + 99
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n: Unit number

1/O refresh

—

Power ON or
Unit restart

1/0 Refresh Data

Exchanges analog output
values exchanged during
data refresh.

Fixed Data

Transmits fixed data such
as conversion stop values

and analog output ranges.

See Allocations for
Normal Mode on
page 195 for
details.

See DM Allocation
Contents on

page 192 for
details.
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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.

MACH

‘07 8o Switch Unit Special/O Unit Area Special I/0 Unit DM Area
No. ; o S setting | number addresses addresses
107\ &2 0 Unit#0 | CIO 2000 to CIO 2009 | D20000 to D20099
1 Unit #1 ClO 2010 to CIO 2019 D20100 to D20199
§7@8% 2 Unit #2 CIO 2020 to CIO 2029 D20200 to D20299
1 Oo Ae 7 3 Unit #3 CIO 2030 to CIO 2039 D20300 to D20399
4 Unit #4 ClO 2040 to CIO 2049 D20400 to D20499
5 Unit #5 CIlO 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 ClO 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 Cl0O 2950 to CIO 2959 D29500 to D29599

Note If two or more Special I/O Units are assigned the same unit number, a “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/O Unit Restart Bit ON and then OFF again.

Special I/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 1/0
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

Contents allocated in the Special /0O Unit DM Area. Settings, such as the outputs used,
and the analog output signal ranges must be set in this area.
SYSMAC CJ-series PLC CJ1W-DA021/041/08V/08C Analog Output Unit
(Special I/0 Unit DM Area) (Fixed Data Area)
Word
. Outputs used
Unit #0 D20000 to D20099 D(m) setting
Unit #1 D20100 to D20199
Output signal
Unit #2 D20200 to D20299 Data is automatically D(m+1) range K
. transferred to each unit
Unit #3 D20300 to D20399 number when the power E}T&ﬁ o | Output hold
i D20400 to D20499 is turned ON, or when function setting
Unit #4 the Special /0 Unit (See note.)
Unit #5 D20500 to D20599 Restart Bit is turned ON.
D(m+10 to
Not used.
Unit #6 D20600 to D20699 m+17)
Unit #7 D20700 to D20799 D(m+18) Conversion time/
resolution and
Unit #8 D20800 to D20899 operation mode
Unit #9 D20900 to D20999 settings
D(m+19to | Scaling function
Unit #10 D21000 to D21099 m-+34) setting
~ - m = 20000 + (unit number x 100)
Unit #n D20000 + (n x 100) to
D20000 + (n x 100) + 99
Unit #95 D29500 to D29599
Note 1. The Special I/O 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/0O Units are assigned the same unit number, a
“UNIT No. DPL ERR?” error (in the Programming Console) will be generat-
ed (A40113 will turn ON) and the PLC will not operate.
DM Allocation Contents The following table shows the allocation of DM words and bits for both normal
and adjustment mode.
CJ1W-DA021
DM word Bits
15 1413|1211 ]10] 9| 8|7 |6 |5 a[3][2]1]o0o0
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
Qutput 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
514131211 ]10] 9] 8] 7][6]5]4a][3]2]1]0o0
D(m) Not used. Not used. Output use setting
Out- | Out- |Out- | Out-
put4 |put3 |put2 |put1
D(m+1) Not used. Output signal range setting
Output 4 Output 3 OQutput 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-DA08V/08C
DM word Bits
5 /14131211 ]10]9]8]7]|]6]5]4a][3]2]1]o0o0
D(m) Not used. Output use setting
Out- [Out- |Out- |Out- [Out- |Out- |Out- | Out-
put8 |put7 |put6 |put5 [put4 |put3|put2|puti
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 scaling upper limit
D(m+27) Output 5 scaling lower limit
D(m+28) Output 5 scaling upper limit
D(m+29) Output 6 scaling lower limit
D(m+30) Output 6 scaling upper limit
D(m+31) Output 7 scaling lower limit
D(m+32) Output 7 scaling upper limit
D(m+33) Output 8 scaling lower limit
D(m+34) Output 8 scaling upper limit

Note For the DM word addresses, m = D20000 + (unit number x 100).
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Set Values and Stored Values

Item Contents Page
Output | Use setting 0: Not used. 192, 198

1: Used.

Output signal range 00: -10to10V 192, 198

(See note 1.) 01: Oto10V
10: 1to 5 V/4 to 20 mA (See note 2.)
11: Oto5V

Output status when stopped | 00: CLR Outputs 0 or minimum value of each range. 201

(See note 3.)
01: HOLD Holds output just before stopping.
02: MAX Outputs maximum value of range.

Conversion time/resolution 00: Conversion time: 1 ms; resolution: 4,000 201

setting 01: Conversion time: 250 us; resolution: 8,000

Operation mode setting 00: Normal mode 186
01: Adjustment mode

Scaling settings Any value other than 0 within range of £32,000 (8300 hex to 7D00 hex) | 203

as long as the upper limit is not equal to the lower limit.

Note 1. When using a CJ1W-DAOS8C, these output signal range settings are invalid
and the contents will be ignored. The output signal range for the CJ1W-
DAO08C is fixed at 4 to 20 mA.

2. The output signal ranges 1 to 5V and 4 to 20 mA are switched using the
output terminal connections. For details, refer to 5-4 Wiring. (The CJ1W-
DAO08V supports only voltage outputs.)

3. 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 5-6-4 Out-
put Hold Function.
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5-5-5

I/O Refresh Data Allocations

I/O refresh data for the Analog Output Unit is exchanged according to the allo-
cations in the Special I/0 Unit Area.

SYSMAC CJ-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 1/0 Unit Area)

Allocated words

ClO 2000 to CIO 2009

1/O refresh

ClO 2010 to CIO 2019

CIO 2020 to CIO 2029

ClO 2030 to CIO 2039

ClO 2040 to CIO 2049

ClO 2050 to CIO 2059

ClO 2060 to CIO 2069

ClO 2070 to CIO 2079

ClO 2080 to CIO 2089

ClO 2090 to CIO 2099

ClO 2100 to CIO 2109

CIO 2000 + (n x 10) to
CIO 2000 + (nx10) +9

ClO 2950 to CIO 2959

Allocations for Normal

Mode

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.

CJ1W-DA021/041/08V/08C Analog Output Unit

(I/0O Refresh Data Area)

Normal mode

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 I/0 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 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/0O Units are assigned the same unit number, a
“UNIT No. DPL ERR?” error (in the Programming Console) will be generat-

ed (A40113 will turn ON) and the PLC will not operate.

For normal mode, with CJ1W-DA021/041 Units, set the operation mode

switch on the front panel of the Unit as shown in the following diagram. (The
CJ1W-DA08V/08C does not have this switch. Change the mode by setting bits

00 to 07 in D(m+18) to 00 hex.)

—>Z0)|

]~
[ ™

OFF
OFF

MODE

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

table.

195



Exchanging Data with the CPU Unit

Section 5-5

CJ1W-DA021
/0 Word Bits
15 /14131211109 [ 8|7 |6 |5[4[3][2[1]0
Output n Not used. Not used. Conversion enable
(CPUto - |- |Out- |Out-
Unit) put 2 | put 1
n+1 Output 1 set value
163 162 16! 16°
n+2 Output 2 set value
n+3 Not used.
n+4 Not used.
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-
CPU) put 2 | put 1
CJ1W-DA041
/0 Word Bits
15/14[13]12/11]10]9 |87 ][6]|5]|a4[3]2]1]0
Output n Not used. Not used. Conversion enable
(CPU to Out- | Out- | Out- |Out-
Unit) put 4 |put 3 |put 2 | put 1
n+1 Output 1 set value
163 162 16! 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|put1
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CJ1W-DA08V/08C

/0 Word Bits
15 /14131211109 [ 8|7 |6 |5[4[3][2[1]0

Output n Not used. Conversion enable
(CPU to --- Out- |Out- |Out- |Out- [Out- | Out- |Out- | Out-
Unit) put8 |put7 |put6 |put5|put4 |put3 |put2 |put1

n+1 Output 1 set value

163 162 16! 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|put4 |put3 |put2 |put1

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

Set Values and Stored Values

Bits 04 to 07: Not used.

Bit 08: Scaling data setting error

Bit 10: Output hold setting error

Bit 11: Not used.

Bit 12: Conversion time/resolution or opera-

tion mode setting error
Bit 15: Operating in adjustment mode
(Always 0 in normal mode.)

Item Contents Page
Conversion enable 0: Conversion output stopped. 201
1: Conversion output begun.
Set value 16-bit binary data 200
Output setting error 0: No error 205
1: Output setting error
Alarm Flags Bits 00 to 03: Output setting error 195, 219

Allocation for Adjustment
Mode

For adjustment mode, set the operation mode switch on the front panel of the
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 CJ1W-DAO0O8V/08C does not have this switch. Change the mode by set-

ting bits 00 to 07 in D(m+18) to C1 hex.)

—>Z0O|
[ ]—~[l | ON
™0 | oFF
MODE
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The allocation of CIO words and bits is shown in the following table.

/0 Word Bits
15/14 1312211 ]10] 9 |87 ]6]|5[a]3] 2 ][1]0
Qutput |n Not used. Outputs to be adjusted
(CPU to 1 (fixed) 110 8 (1 and 2 for CJTW-
Unit) DA021, 1 to 4 for CJTW-
DA041)
n+1 Not used. Notused. |CIr |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.
Inpgt n+8 Conversion value or set value at time of adjustment
gJF?L'})m 163 | 162 161 |16
n+9 Alarm Flags Not used.
- rrrrrrrr ]
Note For the CIO word addresses, n = CIO 2000 + (unit number x 10).
Set Values and Stored Refer to 5-7 Adjusting Offset and Gain or 5-8-2 Alarms Occurring at the Ana-
Values log Output Unit for further details.
Item Contents
Output to be adjusted Sets output to be adjusted.

Leftmost digit: 1 (fixed)
Rightmost digit: 1 to 8 (1 to 4 (DA041), 1 and 2 (DA021))

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) Increments the adjustment value while ON.

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

Cir (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)
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5-6 Analog Output Functions and Operating Procedures

5-6-1 Output Settings and Conversions

Output Numbers The Analog Output Unit converts only analog outputs specified by output

numbers 1 to 8 (1 to 4 for the CJ1W-DAO41, and 1 and 2 for the CJ1W-
DAO021). To specify the analog outputs to be used, turn ON from a Program-
ming 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~ © 0 < [sp) [aV] —
Only outputs 1 and 2 are used 5 5 5 5 5 5 15 5
by the CJ1W-DA021. %— %— %— % %— %— %— %—
Only outputs 1 to 4 are used
by the CJ1W-DA041 © o0 o oo o0 o o0
0: Not used
1: Used

The analog output conversion cycle can be shortened by setting any unused
output numbers to 0.

Conversion cycle = (1 ms) (See note 3.) x (Number of outputs used)
Note

—

For the DM word addresses, m = D20000 + (unit number x 100).
2. Output numbers not used (set to 0) will be output at 0 V.

With the CJ1W-DAO08YV, the value will be 250 us when set for a conversion
time of 250 us and a resolution of 8,000.

Output Signal Range Any of four types of output signal range (-10to 10V, 0to 10V, 1to 5V, 4 to

20 mA, and 0 to 5 V) can be selected for each of the outputs (only voltage out-
put for the CJ1W-DAOQ8V). (The output signal range for the CJ1W-DAQ08C is 4
to 20 mA only.) To specify the output signal range for each output, use a Pro-

gramming Device to set the D(m+1) bits in the DM Area as shown in the fol-
lowing diagram.

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

D(m+1)

Output 8
Output 7
Output 6
Output 5
Output 4
Output 3
Output 2
Output 1

Only outputs 1 and 2 are used 00: -10to 10 V
by the CJ1W-DAO21. 01:0to 10V

Only outputs 1 to 4 are used 10: 1to 5V (4 to 20 mA) (See note.)
by the CJ1W-DA041. 11:0to5V

Note Only voltage output is enabled
for the CJ1W-DAO8V. A range of
4 to 20 mA cannot be set.

Note 1. For the DM word addresses, m = D20000 + (unit number x 100).

The 1 to 5 V output range and the 4 to 20 mA output range are switched
by changing the terminal connections.

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
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Writing Set Values

Example 1

Input condition
1

ON again, or set the Special I/O 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/0O Unit Restart Bit is ON.

4. The CJ1W-DAO08C provides current output (4 to 20 mA) only. The CJ1W-
DAO08C cannot be used for voltage output.

Analog output set values are written to ClIO words n+1 to n+8 (CIO words n+1
to n+4 for the CJ1W-DA041, n+1 and n+2 for the CJ1W-DA021).

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 = CIO 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-
beris 0.)

Example 2

Input condition
|

MOV (021) The set value stored in D 00001
Doooot| is written to CIO word 2001 (out-
2001| put number 1).

In this example, multiple set values are written. (The unit number is #0.)

Note

200

XFER(070)

The set values stored in D 00001 to
#0008 D 00008 are written to CIO words
poooot | 2001 to 2008 (outputs 1 to 8).

2001

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.
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5-6-2 Conversion Time/Resolution Setting (CJ1W-DA08V/08C Only)

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 CJ1W-AD08V/08C to increase speed and accuracy.

This setting applies to analog outputs 1 to 8, i.e., there are not individual set-
tings for each input.

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

D(m+18)

I Il
00: Conversion time = 1 ms, resolution = 4,000
C1: Conversion time = 250 ps, resolution = 8,000

(m = D20000 + unit number x 100)

Note 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/0 Unit.

5-6-3 Starting and Stopping Conversion

To begin analog output conversion, turn ON the corresponding Conversion
Enable Bit (word n, bits 00 to 03) from the user’s program.

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

Word n

Only outputs 1 and 2 are used
by the CJ1W-DA021.

Only outputs 1 to 4 are used
by the CJ1W-DA041.

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.

Note

—

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

2. The analog output when conversion is stopped will differ depending on the
output signal range setting and output hold setting. Refer to 5-6-1 Output
Settings and Conversions and 5-6-4 QOutput Hold Function.

3. Conversion will not begin under the following conditions even if the Con-
version Enable Bit is turned ON. Refer to 5-6-4 Qutput Hold Function.

¢ In adjustment mode, when something other than the output number is
output during adjustment.

* When there is an output setting error.
* When a fatal error occurs at the PLC.

4. When the operation mode for the CPU Unit is changed from RUN or MON-
ITOR mode to PROGRAM mode, or when the power is turned ON, the

Conversion Enable Bits will all turn OFF. The output status at this time de-
pends on the output hold function.
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In this example, conversion is begun for analog output number 1. (The unit
number is 0.)

Input condition
f 200000) Conversion
begins for

output
number 1.

5-6-4 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 195 and 5-6-3 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 197.

3. When there is an output setting error. Refer to Allocations for Normal Mode
on page 195 and page 206.

4. When a fatal error occurs at the PLC.

5. When there is an I/O bus error.

6. When the CPU Unit is 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 ooV Voltage that was output | 11.0 V (Max. +5% of
just prior to stop. full scale)
1to5V 0.8 V (Min. -5% of | Voltage that was output | 5.2 V (Max. +5% of
full scale) just prior to stop. full scale)
Oto5V —0.25 V (Min. -5% | Voltage that was output |5.25 V (Max. +5% of
of full scale) just prior to stop. full scale)
41020 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.
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Note

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. (See note.)

DM word Function Set value

D(m+2) |Output 1: Output status when conversion is xx00:CLR

stopped Qutput 0 or mini-

D(m+3) |Output 2: Output status when conversion is

mum value of

stopped range (—5%).

D(m+4) |Output 3: Output status when conversion is

xx01:HOLD
Hold output value

stopped prior to stop.

D(m+5) |Output 4: Output status when conversion is

xx02: 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

1.

Only D(m+2) and D(m+3) are used by the CJ1W-DA021, and only D(m+2)
to D(m+5) are used by the CJ1W-DA041.

For the DM word addresses, m = D20000 + (unit number x 100).
After specifying the DM settings from a Programming Device, it will be nec-
essary to either turn the power to the PLC OFF and ON, or turn ON the

Special 1/0 Unit Restart Bit to transfer the contents of the DM settings to
the Special 1/0 Unit.

5-6-5 Output Scaling Function (CJ1W-DA08V/08C Only)

When upper and lower limits have been preset in 16-bit binary data in the
CPU Unit's DM Area within a range of —32,000 to 32,000 decimal (from 8300
to 7D00 hex), analog output set values with the upper and lower limits taken
as full scale and are converted from digital to analog. (See notes 1 and 2.)
This scaling function eliminates the previous necessity of providing programs
for numeric conversion from specified units. It is only enabled, however, for a
conversion time of 1 ms and a resolution of 4,000 (and not for a conversion
time of 250 ps and a resolution of 8,000).

Note

1.

To set the upper or lower limit to a negative number, use two’s complement.
(Set 8300 to FFF for —32,000 to —1.)

Addresses m = D20000 + unit number x 100 are allocated in the DM Area.
Besides upper limit > lower limit, it is also possible to set lower limit < upper
limit. (Reverse scaling is supported.)

Actual D/A conversion is executed at up to —5% to +105% of full scale. If

values exceeding this range are set, an output setting value error will occur
and the output hold function will operate.

When setting upper and lower limits in the DM Area in the specified units,
be sure to make the settings in 16-bit binary data (with negative values set
as two’s complement).

The scaling function is enabled for only a conversion time of 1 ms and a
resolution of 4,000 (and not for a conversion time of 250 us and a resolu-
tion of 8,000).

If the scaling upper limit equals the lower limit, or if the scaling upper limit
or lower limit is outside the range of +32,000, a scaling data setting error is
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generated and scaling cannot be executed. Operation starts normally
when both the upper and lower limits are set to 0000 (the default values).

Setting Upper and Lower

Set the scaling upper and lower limits for outputs 1 and 2 in words D(m+19) to
Limits for Output Scaling

D(m+22) of the DM Area, as shown below.

Note For decimal numbers -32,000 to +32,000, set 16-bit binary data (8300 to

7D00).
DM word Bits
514131211 ]10] 98] 7[6]5]4a][3]2]1]0o0
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

Example Setting 1 Set the following conditions in D(m+19) to D(m+22). (The values shown in

parentheses are binary data.)

Set value
Oto10V

Setting condition
Output signal range

Example Setting 2
(Reverse Scaling)

204

Scaling lower limit

0000 (0000)

Scaling upper limit

10,000 (2710)

When Output Signal Range is0 Vto 10 V

+105V —mmmmmmmmmmm oo .
+10V  —mmmmmmmm oo smm o s |4, **************
H
1 1
L
\
i Scaling line
N
L
oV T
—0.5V--—=---=—-- /| 0000 (0000) H
1 1
~500(FE0C) P
| 10500 (2004)
10000 (2710)

The following table shows the correspondence between output signals and
converted scaling values. (The values shown in parentheses are 16-bit binary

data.)
Output set value Output signal
0000 (0000) ov
10,000 (2710) 10V
-500 (FEOC) -05V
10,500 (2904) 105V

Set the following conditions in D(m+27) to D(m+34). (The values shown in

parentheses are binary data.)

Setting condition Set value
Output signal range |0to 10V
Scaling lower limit 10,000 (2710)
Scaling upper limit | 0000 (0000)
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When Output Signal Range is 0 V to 10 V (Reverse Scaling)

+105V --
+10V  --
Scaling line
oV
-0.5 V-4 1
1
'
i 10500 (2904)
1
-500 (FEOC) 10000 (2710)

The following table shows the correspondence between output signals and
converted scaling values. (The values shown in parentheses are 16-bit binary

data.)
Conversion result Output signal
10,000 (2710) ov
0000 (0000) 10V
10,500 (2904) -05V
-500 (FEOC) 105V

5-6-6 Output Setting Errors

If the analog output set value is greater than the specified range,
error signal will be stored in CIO word n+9, bits 00 to 07.

Bit 15 14 13 12 11

a setting

10 09 08 07 06 05 04 03 02 01 00

Word n+9

Only outputs 1 and 2 are used
by the CJ1W-DAO021.

Only outputs 1 to 4 are used
by the CJ1W-DAO041.

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.

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

2. The voltage for an output number at which a setting error has occurred will
be output according to the output hold function.
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5-7 Adjusting Offset and Gain

5-7-1

206

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 OFAQ
(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 (FFFO) 0000 (0000)
500.0 OF9B (1F36) OFAOQ (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-

CJ1W-DA021/041
ment mode for adjusting offset and gain.

[ Set the operation mode switch to adjustment mode |

:_':ZO ON Set the operation mode switch on the DIP switch

i on the back panel of the Unit to adjustment mode.
n OFF

MODE

[ Turn ON the PLC and the external power supply ]
The ADJ indicator will flash while in adjustment mode.
Start up the PLC in PROGRAM mode.

When adjusting another output number

'

[ 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
CIlO word n+1 CIO word n+1
turn ON.) turn ON.)
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 and the external power supply. |

'

Set the operation mode switch to normal mode.

—> Z0)|

[ |- ON Set the operation mode switch on the DIP switch
p

s OFF on the back panel of the Unit to normal mode.

MODE

&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.

CJ1W-DA08V/08C

208

[Turn ON the PLC and external power supplies. |

Start the PLC in PROGRAM mode.
[ Make a setting in the Special I/O Unit area. |
Set the Unit to adjustment mode.

Restart the Unit using the Special I/O Unit Restart
Bit or by turning the PLC power supply OFF and ON.

When adjusting another output number The ADJ indicator will flash while in adjustment 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.

' '

Offset adjustment Gain adjustment
Offset Bit ON | (Bit 0 of CIO word (Bit 1 of CIO word

n+1 turns ON.) n+1 turns ON.)

l l

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.)
SetBitON | (Bit 4 of CIO word SetBitON | (Bit 4 of CIO word

n+1 turns ON.) n+1 turns ON.)

' '

[ Make a setting in the Special I/O Unit area. |
Set the Unit to normal mode.

Restart the Unit using the Special I/O Unit Restart
Bit or by turning the PLC power supply OFF and ON.

&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.



Adjusting Offset and Gain

Section 5-7
5-7-2 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
|1/ :()()slﬁgﬁitfi?fia;:(iaodr; J L Output to be adjusted (1 to 8)*

(Only outputs 1 and 2 are used by
the CJ1W-DAO021 and only outputs 1
to 4 are used by the CJ1W-DA041.)

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

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

CLR

CH
*DM

SHIFT

A A
0 0 MON

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
Up Bit

Gain Bit

Down Bit
Offset Bit
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Offset Adjustment 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

9

Offset adjustment output range

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

1,2,3... 1. Turn ON bit 00 (the Offset Bit) of CIO word n+1. (Hold the ON status.)

CLR

CONT c

SHIFT [

SET

2. Check whether the output devices are connected.

Current output (CJ1W-DA021/041 only)
Voltage output (See note.) R E— >
Al A E— N A2 o ‘

A2o "i ___________ i -y R S .
! Output 1 *

..........

Note The output is current output when using a CJ1W-DAO08C.
3. Monitor CIO word n+8 and check the set value while the Offset Bit is ON.

CLR

CH C A
HIFT | |2
S “DM 2 0

A
0 8 MON
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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 Output range
voltage/current
adjustment
Oto10V —-0.5t00.5V FF38 to 00C8
-10t0 10V -1.0t0 1.0V (FE70t0 0190)
1to5V 08to1.2V
Oto5V —0.25t00.25 V
410 20 mA 3.2t04.8 mA

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

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

Up Bit Down Bit

Word n+1 ‘ ‘ ‘ ‘ ‘ S

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.

- |

C A

0

B
1

CONT
#

A
0

D

SHIFT 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.

2 8 N N &

(¢}

SHIFT 2

CONT
#

MON
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The bit will remain ON until the output becomes an appropriate value, at
which time, it will turn OFF.

SET

RESETI

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.

CONT A A o
i 0

B
1

C

SHIFT 4 MON

SET

RESET I

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.

CONT | | C A
#

A B A A
0 1 0 0 MON

SHIFT

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 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.)

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

CLR

CONT C

1 MON

SHIFT [

SET

2. Check whether the output devices are connected.

Current output (CJ1W-DA021/041 only)
Voltage output (See note.) A E— >
A1l :"."""""":‘: > A2o ‘

A2 o :.i ___________ L ey S S .
! Output 1 =

..........

Note The output is current output when using a CJ1W-DAO08C.
3. Monitor CIO word n+8 and check the set value while the Gain Bit is ON.

CLR

cH | [c A
*DM

SHIFT

A
0 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 Possible output Output range
range voltage/current
adjustment
Oto10V 9.5t010.5V OEDS8 to 1068 (1DBO0 to 20D0)
-10to 10V 9to 11V 0708 to 0898 (OE10 to 1130)
1to5V 48t052V OEDS8 to 1068 (1DBO0 to 20D0)
Oto5V 4.75t05.25 V OEDS8 to 1068 (1DBO0 to 20D0)
4 t0 20 mA 19.2t0 20.8 mA OEDS8 to 1068 (1DBO0 to 20D0)

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

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

Wordne1

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.

|

C
2

A
0

B
1

A
0

D
3

NT
SHIFT co

MON

The bit will remain ON until the output voltage becomes an appropriate val-
ue, at which time, the output will turn OFF.

RESET |

* The following example decreases the output voltage.

(o] A
2 0

A B A o]
0 1 0 2 MON

[SHIFT

[CONT
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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

H

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.

CONT | | C A

SHIFT
m 2 0

A B A E
0 1 0 4 MON

SET

RESET

H

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.

CONT | | C A
#

A B A B
SHIFT 0 1 0 1 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 Follow the procedure outlined below to return the offset and gain adjusted val-

Adjusted Values ues to their default settings.
The following example uses output 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 set value, 0000 will be monitored in CIO word n+8.

o))

A F

0

B
1

[¢]
2

5 MON

SHIFT

CONT
#

SET

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

CONT C A
# 2 0

SHIFT

A B A E
0 1 0 4 MON

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

CONT
e 2

#

A B A F
SHIFT 0 1 0 5 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.

Note The EEPROM can be overwritten 50,000 times.
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Section 5-8

5-8 Handling Errors and Alarms

Indicators and Error Flowchart

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

[J RUN
[J 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 or initial settings are
detected an incorrect.
error Not lit Operating normally.
ERH (red) Errorinthe |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.
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Troubleshooting Use the following procedure for troubleshooting Analog Output Unit errors.
Procedure

C Error occurs. )

Alarm has occurred at the Analog Output Unit.

(Refer to 5-8-2 Alarms Occurring at the Analog Output
Unit.)

Is the ERC indicator Is the RUN indicator
lit? lit?

Check whether the initial settings for the Analog Output
Unit are set correctly.

(Refer to 5-8-2 Alarms Occurring at the Analog Output
Unit.)

Is the ERH indicator

Is the RUN indicator
lit? i

lit?

Error detected by CPU Unit
(Refer to 5-8-3 Errors in the CPU Unit.)

Check whether the unit number is set correctly.
(Refer to 5-8-3 Errors in the CPU Unit.)

Is the RUN indicator Yes Refer to 5-8-5 Troubleshooting.

lit?

No

Error in internal circuits has
occurred, preventing Refer to 5-8-4 Restarting Special I/O Units.
operation from continuing.

Yes
Error
cleared?
No
Cycle the power supply
to the PLC.
Yes
Error ) Noise or other disturbance may be causing
cleared? malfunctions. Check the operating
N environment.
o

The Unit is faulty.

Replace the Unit.

218



Handling Errors and Alarms

Section 5-8

5-8-2 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.

ERC and RUN Indicators: Lit

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

Word n+9

Alarm Flags

Output Setting Error Flags
(See 5-6-6 Output Setting Errors.)

(Outputs are made only to bits 00
and 01 for the CJ1W-DA021, and to
bits 00 to 03 for the CJ1W-DA041.)

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

T RUN

T ERC o
ERH O : Lit

u B : Not it

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.

Word n + 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 2.) Value Error been exceeded. by output hold
function.
Bit 14 (Adjustment An EEPROM writing error has | Holds the out- | Turn the Set Bit OFF, ON, and
mode) occurred while in adjustment put status imme- | OFF again.
EEPROM Writ- | mode. diately priorto | the error persists even after
ing Error the error. the reset, replace the Analog
Output Unit.
Note 1. n=CIO 2000 + (unit number x 10)

2. Only bits 00 and 01 are used for the CJ1W-DA021 and only bits 00 to 03
are used for the CJ1-DA041.
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ERC Indicator and RUN Indicator: Lit, ADJ Indicator: Flashing

7 RUN
0 ERC
Bl ERH
4 ADJ

O : Lit
4 : Flashing
B : 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.

Mode)
PLC Error

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 because the specified output becomes 0 V 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- | For the CJ1W-DA021 or CJ1W-

or RUN mode while the Analog
Output Unit is operating in

adjustment mode. 0 mA.

age or current
becomes 0 V or

DAO041, set the operation mode
to normal mode and restart.

For the CJ1W-DAO08V/08C, set
bits 00 to 07 of D(m+18) to 00
hex. Then either power up again
or turn the Special /0 Unit
Restart Bit ON and then OFF
again.

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

H RUN
] ERC
W ERH

0 : Lit
| : 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 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.

tion, Operation
Mode Setting
Error

Word n + 9 Alarm flag Error contents Countermeasure
Bit 08 Scaling Data There is a mistake in the upper or lower | Correct the settings.
Setting Error limit setting when scaling is used. The set
value is exceeded, the upper limit equals
the lower limit (not 0000), etc.
Bit 10 Output Hold The wrong output status for when conver- | Specify a number from 0000 to 0002.
Setting Error sion is stopped has been specified.
Bit 12 Conversion The conversion time/resolution setting or | Set 00 hex or 01 hex.
Time/Resolu- operation mode setting is incorrect.
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5-8-3 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

T RUN
B ERC ;
O ERH '

O Lit
m : Not lit

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 CJ-series CJ1G-CPULIL], CJ1G/H CPU_ILIH Pro-
grammable Controllers Operation Manual (W393).

Error

Error contents

Output condition

I/0O bus error

Error has occurred during data
exchange with the CPU Unit.

Depends on the output hold func-
tion.

CPU Unit monitoring error (see
note)

No response from CPU Unit dur-
ing fixed period.

Maintains the condition just
before the error.

CPU Unit WDT error

Error has been generated in
CPU Unit.

Depends on the output hold func-
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

H RUN
B ERC
7 ERH o : Lit
) | : Not lit

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

The output value will be 0 V.

Special I/0O Unit Setting Error

The Special I/0O Units registered
in the 1/O table are different from
the ones actually mounted.
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5-8-4 Restarting Special I/O Units

There are two ways to restart Special 1/0 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 the Special
I/O Unit Restart Bit ON and then OFF again.

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 output becomes 0 V or 0 mA during restart.

If the error is not cleared even after turning the Special I/0 Unit Restart Bit ON
and then OFF again, then replace the Unit.

5-8-5 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

Probable Cause Countermeasure Page
The output is not set for being used. | Set the output for being used. 198
The output hold function is in opera- | Turn ON the Output Conversion 202
tion. Enable Bit.
The conversion value is set outside | Set the data within the range. 174

of the permissible range.

Output Does Not Change as Intended

Probable Cause Countermeasure Page
The output signal range setting is Correct the output signal range set- | 199
wrong. ting.
The specifications of the output Change the output device. 173

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. 206
Outputs are Inconsistent
Probable Cause Countermeasure Page
The output signals are being Try changing the shielded cable 189
affected by external noise. connection (e.g., the grounding at

the output device).
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CS-series Analog I/0 Unit
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6-1 Specifications
6-1-1 Specifications
ltem CS1W-MAD44
Unit type CS-series Special /0 Unit
Isolation Between I/0O and PLC signals: Photocoupler

(No isolation between individual I/O signals.)

External terminals

21-point detachable terminal block (M3 screws)

Power consumption

200 mA max. at 5 VDC, 200 mA max. at 26 VDC

Dimensions (mm)
(See note 1.)

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

Units per Rack (CPU
Rack or Expansion
Rack)

(See note 2.)

Power Supply Unit

Maximum number of Units per Rack

C200HW-PA204 3 Units max.
C200HW-PA204S
C200HW-PA204R
C200HW-PD204
C200HW-PA209R 6 Units max.

Units per basic

When C200HW-PA209R Power Supply Units only are used:

Analog I/0 Unit to
CPU Unit

system 6 Units max. x 8 Racks = 48 Units max.
Data exchange with CPU Special I/0O Unit Area | Exchanges 10 words | CPU Unit to Analogl/ | Analog output
Units CIO 200000 to of data per Unit. O Unit Peak value hold
CIO 295915 Conversion Enable
(Words CIO 2000 to Bit
ClO 2959)

Analog input
Input disconnection
detection

Alarm flags

Internal Special I/O
Unit DM Area

(D20000 to D29599)

Transmits 100 words
of data per Unit at
power-up or when
the Unit is restarted.

CPU Unit to Analogl/
O Unit

Input signal conver-
sion enable/disable,
input signal range
setting

Output signal con-
version enable/dis-
able, output signal
range setting

Ratio conversion
function setting, con-
stants

Output status for out-
put hold

Mean value function
setting
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ltem CS1W-MAD44
Input | Specifications Voltage input | Current input
Number of analog inputs 4
Input signal range (See note 3.) 1to5V 410 20 mA
Oto5V (See note 4.)
Oto10V
-10to 10V
Maximum rated input (for 1 point) (See note |15V +30 mA
5.)
Input impedance 1 MQ min. 250 Q (rated value)
Resolution 4,000 (full scale)
Converted output data 16-bit binary data
Accuracy 23+2°C +0.2% of full scale +0.4% of full scale
(See note 6.) 0°C to 55°C +0.4% of full scale | +0.6% of full scale
A/D conversion time (See note 7.) 1.0 ms/point max.
Functions Mean value process- | Stores the last “n” data conversions in the buffer, and stores the
ing the mean value of 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 | Detects the disconnection and turns ON the Disconnection Detec-
detection (See note |tion Flag.
9.)
Output | Specifications Voltage output
Number of analog outputs 4
Output signal range 1to5V
(See note 3.) Oto5V
Oto10V
-10to 10V
Output impedance (for 1 point) 0.5 Q max.
Max. output current 12 mA
Resolution 4,000 (full scale)
Set data 16-bit binary data
Accuracy 23+2°C +0.3% of full scale
(See note 6.) 0°C to 55°C +0.5% of full scale
D/A conversion time (See note 7.) 1.0 ms/point max.
Functions Output hold function | Outputs the specified output status (CLR, HOLD, or MAX) under
any of the following circumstances.
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.
When the CPU Unit is on standby.
When the Load is OFF.
Other |Functions Ratio conversion Stores the results of positive and negative gradient analog inputs
function calculated for ratio and bias as analog output values.
Positive gradient: Analog output = A x Analog input + B
(A=01099.99, B = 8,000 to 7FFF Hex)
Negative gradient: Analog output = F — A x Analog input + B
(A=01099.99, B = 8,000 to 7FFF Hex,
F = output range max. value)

Note

1. Refer to Dimensions on page 363 for details on the Unit’s dimensions.
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The maximum number of Analog I/O Units that can be mounted to one
Rack will varies depending on the current consumption of the other Units
mounted to the Rack.

Input and output signal ranges can be set for each input and output.

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

The Analog I/0O Unit must be operated according to the input specifications
provided here. Operating the Unit outside these specifications will cause
the Unit to malfunction.

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. 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 I/O
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.

Input disconnection detection is valid only when the 1 to 5-V or 4 to 20-mA
range is set. If there is no input signal for when the 1 to 5-V or 4 to 20-mA
range is set, the Disconnection Detection Flag will turn ON.
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6-1-2

I/0 Function Block Diagram

Analog input 1 ——4,

Analog input 2 ——

Analog input 3 ———

detection

Same as above.

Same as above.

Input dis- j
connection

T

Analog input 4 ——— Same as above.
Output hold
enabled

Analog output 1 <
Output hold
disabled

Analog output 2 <—— Same as above.

Analog output 3 «<+—— Same as above.

Analog output 4 <+—— Same as above.

Analog I/0O Unit CPU Unit
Special I/0
Mean value Peak value Unit Area
processing hold function ] YO refresh Analog
disabled disabled input 1
conver-
Mean value i Ee%kfvalue S|o|n
i old function value
processing
enabled enabled
—0
—0
Ratio conver -
J sion disabled
Ratio
con- | | Ratio conver-
version | | sion enabled 1
Analog
D/A output 1
Ratio conver- conver-
sion disabled sion value
o)
o)
o)

6-1-3

Input Specifications

If signals that are outside the specified range provided below are input, the
conversion values used will be either the maximum or minimum value.

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

Conversion value (16-bit binary data)

1068
OFAO

0000
FF38

0.8V (3.2 mA)

:1V(4mA)

5V (20 mA) -

5.2V (20.8 mA)
Analog input signal

Resolution: 4,000
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Range: 0to 10V

Conversion value (16-bit binary data)

1068
OFAO| ~ o S T
Resolution: 4,000
0000
FF38f - - 7.
oV 10V
-0.5V 105V

Analog input signal

Range: 0to5V

Conversion value (16-bit binary data)

1068 s
OFAOQ
Resolution: 4,000
0000
FF38f - - -
oV 5V
-0.25V 5.25V

Analog input signal
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Range: -10to 10 V
Conversion value (16-bit binary data)

0898
07D0

Resolution: 4,000
0000

F830
F768|. . .

=10V oV 10V '
-1V 11V
Analog input signal

6-1-4 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
output.

Range: 1to5V

Analog output signal

52V
5V

1V
0.8V

" 0000 OFAO,

Resolution: 4,000 | 1068

Set value (16-bit binary data)
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Range: 0to 10 V

Range: 0to5V

230

Analog output signal

105V
oV

oV

-05V |

' 0000 OFAOD | |
FF38 | Resolution: 4,000 | 1068

Set value (16-bit binary data)

Analog output signal

525V
5V

oV

-0.25V |

"0000 _ OFAOD | |
FF38 | Resolution: 4,000 ' 1068
! I

Set value (16-bit binary data)
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Range: -10to 10 V

Analog output signal

11V
oV

oV

-10V
-1V

Resolution: 4,000

Set value (16-bit binary data)

Note The conversion values and set values for a range of —10 to 10 V will be as fol-

lows:

16-bit binary data

BCD

F768

—2200

FFFF

0000

0001

0898

2200
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6-2 Operating Procedure

Follow the procedure outlined below when using Analog I/O Units.

Installation and Settings

1,2,3... 1.

8.

Set the operation mode switch on the rear panel of the Unit 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 I/O tables.
Make the Special I/0 Unit DM Area settings.
* Set the I/O numbers to be used.
* Set the input and output signal ranges.
* Set the number of mean processing samplings.
¢ Set the output hold function.
* Set the ratio conversion usage, the ratio set value, and the bias value.

Turn the power to the PLC OFF and ON, or turn ON the Special /0O Unit
Restart Bit.

When the input or output of the connected devices needs to be calibrated, fol-
low the procedures in Offset Gain Adjustment below. Otherwise, skip to Oper-
ation below.

Offset and Gain Adjustment
1,2,3...

Operation

1,2,3... 1.

232

IR

Set the operation mode on the rear panel of the Unit 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.

Change the setting of the operation mode switch on the rear panel of the
Unit back 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).

* Start and stop conversion output.
 Specify the peak hold function.
¢ Obtain disconnection notifications and error codes.
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6-2-1

Procedure Examples

Analog output

Analog input

Setting the Analog I/O Unit

A

1,2,3.. 1.

OUT1:1to5V
OuUT2:1to5V
OUT3:-10to 10V
OUT4: Not used
INT:1to5V
IN2:0to 10V
IN3: 4 to 20 mA
IN4: 4 to 20 mA

CS1W-MAD44 CS-series CPU Unit
RAUN =
¥ 7l — |7 1 —~[Dootoo)
Z e S
? — |, % , —[Doo102]
;3;," - \09_ |~ " [D0o0103]
el — |l ! —
35i [ -
< — |, T,
i — |

Unit No. 1

Set the operation mode switch on the rear panel of the Unit. Refer to 6-3-

4 Voltage/Current Switch for further details.

[

=
[
T

Turn OFF SW1 for normal mode

2. Set the voltage/current switch. Refer to 6-3-4 Voltage/Current Switch for
further details.

ert

R

o

=

AR
N\

=

IARBA

T
B

|

Pins IN1 to IN4 correspond to analog inputs 1 to 4.

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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4 Wiring or 6-4-4 /O Wiring Example for further details.

details.

e
2853

i )

=
SR

=

T e v

TG G A A G R R

!

e

TN

L SAREVIARTAAE )
NS L T B

3. Mount and wire the Analog I/0O Unit. Refer to 1-2-1 Mounting Procedure, 6-

4. Set the unit number switch. Refer to 6-3-2 Unit Number Switch for further

MACHRg e
No. (=) ’ ) o
X10 X10

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

I/O Unit Area D20100

!

to D20199.

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

Peripheral port

O /"ﬁwﬂ |
'E L— % »Zl
RS
5 %
g 2 I\
[ =
\//

Initial Data Settings

1,2,3... 1. Specify the Special /O Unit DM Area settings. Refer to DM Allocation and
Contents on page 248 for further details.

Peripheral port

Setting conditions
” / .
oW /@Wﬂ Unit No. 1
] ﬂ\[//*"' i Analog input 1: 1to5V
) | — T & Analog input2: 0to 10V
= ; Analog input 3: 4 to 20 mA
Eﬁ ,“ Analog input 4: 4 to 20 mA
24 1
'lf’ / E‘? Analog output 1: 1to 5V
2 2 ;: ’ = ISR Analog output2: 1to5V
I i Analog output 3: —10to 10V
) =1 Analog output 4: Not used.
= g outp

|

* The following diagram shows the input and output settings used. Refer
to 6-6-1 Input Settings and Conversion Values or 6-7-1 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 |1 11|10/ 1/ 11

(0OF7 Hex)

Input 4
Input 3

All used
Input 2

Input 1
Output 4
Output 3

Used 4[ Output 2
Output 1

Not used
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* The following diagram shows the input and output range settings. Re-
fer to 6-6-1 Input Settings and Conversion Values or 6-7-1 Output Set-
tings and Conversions for more details.

Output 1: 1 to 5 V. Set to 10.
Output 2: 1 to 5 V. Set to 10.
Qutput 3: =10 to 10 V. Set to 00.

Output 4: Not used. Set to 00 (disabled).—’_L‘
1 1

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

m+1:DM20101| 1 0|1 0/ 0 1/1°0/0 0/ 0 0|1 0|1 0
(AB0A Hex) ' ' “ “ ' ‘ ‘ ‘
T

Input 1: 1 to 5 V. Set to 10.
Input2: 0 to 10 V. Set to 01.
Input 3: 4 to 20 mA. Set to 10.
Input 4: 4 to 20 mA. Set to 10.

2. Restart the CPU Unit.

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

Creating Ladder Programs
Peripheral port

SEARATAYR

(=7

AR BTG

oL

[2) L=
\//

1,2,3... 1. The following example describes how to use analog inputs.

The data that is converted from analog to digital and output to CIO words (n +
5) to (n+ 8) of the Special I/0 Unit Area (CIO 2015 to ClIO2018), is stored in
the specified addresses D00100 to DO0103 as signed binary values 0000 to
OFAOQ Hex.
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* 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 1to5V (n+5) =CIO 2015 | D00100
2 Oto10V (n+6) =CIlO 2016 | D00101
3 4 to 20 mA (n+7) =ClO 2017 |D00102
4 4 t0 20 mA (n+8) =ClO 2018 |D00103

Note a) The addresses are set according to the unit number of the Special
I/O Unit. Refer to 6-3-2 Unit Number Switch for further details.

b) Set as required.

201904 Input 1 Disconnection Detection Flag (See note c.)

1

Al

201905 Input 2 Disconnection Detection Flag (See note c.)

1

Al

201906 Input 3 Disconnection Detection Flag (See note c.)

1

Al

201907 Input 4 Disconnection Detection Flag (See note c.)

1

Al

MOV (021)
2015
D00100

MOV (021)
2016
D00101

MOV (021)
2017
D00102

MOV (021)
2018

D00103

For 1 to 5V, the hexadecimal value 0000
to OFAO will be stored in CIO 2015, so if

there is no disconnection (i.e., 201904 is
OFF), CIO 2015 will be stored in

D00100.

In the same way, for 0 to 10V, CIO 2016

will be stored in DO0101.

In the same way, for 4 to 20 mA, CIO 2017

will be stored in D00102.

In the same way, for 4 to 20 mA, CIO 2018

will be stored in DO0103.

¢) The input Disconnection Detection Flag is allocated to bits 04 to
07 of word (n+9). Refer to Allocations for Normal Mode on
page 252 and 6-6-4 Input Disconnection Detection Function for
further details.

2. The following example shows how to use analog outputs.

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 | Input signal range | Output setting Original
address conversion
(n = CIO 2010) address
See note 1.
1 1to5V (n+1) =CIO 2011 | D00200
2 Oto10V (n+2) = CIO 2012 D00201
3 -10to 10V (n+3) =CIO 2013 | D00202
4 Not used. -
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Execution condition

Note a) The addresses are set according to the unit number of the Special
I/O Unit. Refer to 6-3-2 Unit Number Switch for further details.

b) Set as required.

1 MOV (021)
D00200
2011
MOV (021)
D00201
2012
MOV (021)
D00202
2013
Execution condition
(P4
pdi 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 02 of word

ClO 2010).

See Starting and Stopping
Conversion on page 262 for details.
The data in words CIO 2011 and CIO
2012 will be output as 1 to 5V, and
the data in CIO 2013 will be output as
—-10to 10 V.
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6-3 Components and Switch Settings

Mounting to terminal block

External ter- v
minal block
mounting
screws
(black M3)

E;]
RUN
ERC ERH
ADJ

@

WA T
Ne. x1 d xToT

Operation mode switch

Backplane connector

7/ |

Ij|\\

Front

Removing from terminal block

Unit number
setting switch

External terminal
block (M3)

Terminal block

AN

[MAD24 w1
RUN
ERC ERH

ADJ

MACH A
Ne. x1o‘ x1o°
Al

B1 [ ] @ 1
oo | 1+
2+

G
[oor] 1-

2_ out

4+ ouT
[sor 13-

4_
—NC
NC Ix
M

2+
?'ﬁ_ (] Voltage/Current
Il v switch
AG —
P

4 —
kad o B EE

4_ ]
eaoll

A1
Side
)
I:I
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6-3-1

240

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 Operating | Lit Operating in normal mode.
(green) Not it Unit has stopped exchanging data with the
CPU Unit.

ERC (red) |Error Lit Alarm has occurred (such as disconnection
detected by detection) or initial settings are incorrect.
Unit Not lit Operating normally.

ADJ (yel- |Adjusting |Flashing Operating in offset/gain adjustment mode.

low) Not it Other than the above.

ERH (red) |Errorinthe |Lit Error has occurred during data exchange
CPU Unit with the CPU Unit.

Not lit Operating normally.
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6-3-2 Unit Number Switch

The CPU Unit and Analog I/0 Unit exchange data via the Special /0O 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 I/O 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.

WoHpa P
' x1o‘x1o°

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 ClO 2010 to CIO 2019 D20100 to D20199

2 Unit #2 ClO 2020 to CIO 2029 D20200 to D20299

3 Unit #3 CIO 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 CIO 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 + (nx 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/0 Units are assigned the same unit number, a “UNIT

No. DPL ERR” error (in the Programming Console) will be generated (A40113
will turn ON) and the PLC will not operate.

6-3-3 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.
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6-3-4 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.

JR— I
m~| IN2:Input 2 OFF: Voltage input
=21 BNINPE Input 1 ON: Current input
=
: ‘ @ IN4: Input 4
=] IN3: Input 3
L g

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

6-4 Wiring

6-4-1 Terminal Arrangement

The signal names corresponding to the connecting terminals are as shown in
the following diagram.

Output 2 (+) B1 A1 Output 1 (+)
Output 2 (-) B2 A2 OQutput 1 (-)
Output 4 (+) B3 A3 Output 3 (+)
Output 4 (-) B4 A4 Output 3 (-)
N.C. B5 A5 N.C.
Input 2 (+) B6 A6 Input 1 (+)
Input 2 (1) 57 A7 Input 1 (-)
AG B8 A8 AG
Input 4 (+) B9 A9 Input 3 (+)
Input 4 () B10 A10 | Input 3 (-)
A11 | N.C.

Note 1. The analog I/O numbers that can be used are set in the Data Memory
(DM).

2. The I/O signal ranges for individual inputs and outputs are set in the Data
Memory (DM). They can be set in units of /O numbers.

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

4. The N.C. terminals (A5, A11, B5) are not connected to internal circuitry.
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6-4-2 Internal Circuitry

The following diagrams show the internal circuitry of the analog I/O section.

Input Circuitry

Output Circuitry

Internal Configuration

U e ;
VWY VWV 1 . ol
Input (+ iInput circuit,
put (+) %2509 J_ J_ tand
S/ 1 MQ - iconversion
nout { 15 kQ ! ?',‘"}"9 —l— 1circuit
npu (_) Voltage/ _L i
current > bommmmm--
AG input switch << T
(analog
ovV) 1 MQ +
AG (common to all inputs)
! switch and'! Voltage
! conversion! output (+)
1 circuit ! -
i i Voltage
Lmmmmmme- 4 + output (-)
AG (common to all outputs)
1
Indicators/Switch|

-

==,
N

)

Division

F 3
=) Bus
interface
Oscillator
v

Photocoupler insulation

Regulator

|OUTP UT|

Externally
iconnected
terminal

+15V

+5V

-15V

CS-series PLC
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6-4-3 Voltage Input Disconnection

244

®
O \ 4
Connected
device #1
©
- _C_/_ __
li h
! 1
! 1
l :
! 1
! I
! 1
! 1
l :
! 1
NI
[} (/ ‘\
! T
1
| : $
! I
1
| I
! i
1
H\ 4
-——-4--F--—-—-—4-- 7
1
®— Connected '
device #2 1
/
Ay O
K
| |
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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6-4-4 1/0 Wiring Example
CS1W-MAD44
Output 2
(Voltage output) Al1o©
* i i ° Bt
;o { . A20
P o B2
] A3 o
_;: """"" Shield o B3 8
S A4° Input 1
B4 A5 o (Current input)
Input 2 °o B5
(Voltage input) A6 o <+
+ [> : :,\: °©B6 | A7, b ~
B ' L o B7 ' )
"""" hIdY A8 ©=-------+  Shield
Shie frt © B8 AQ O See note 4.
Seenote4. [0 Bg
A10©
o B10
A11©

Note

1. When using current inputs, pins IN1 to IN4 of the voltage/current switch
must be set to ON. Refer to 6-3-4 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 6-6-1 Input Settings and Conversion Values) or short-cir-
cuit the voltage input terminals (V+) and (V-).

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 (A8, B8), as shown in the previous diagram, use a wire that is 30 cm
max. in length if possible.

Fork type

—
M3 screw 6.0 mm max.
K E—
~ § Round type
6.0 mm max. ( O :D

Connecting shielded cable to the Unit's AG terminals (A8, B8) can improve
noise resistance.

To minimize output wiring noise, ground the output signal line to the input
device.
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6-4-5

I/0 Wiring Considerations

When wiring inputs, apply the following points to avoid noise interference and
optimize Analog I/0 Unit performance.

* Use two-core shielded twisted-pair cables for external connections.

* Route 1/O 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 out-
put cables into the same duct.

e 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.

6-5 Exchanging Data with the CPU Unit

6-5-1 Outline of Data Exchange
Data is exchanged between the CPU Unit and the CS1W-MAD44 Analog I/O
Unit via the Special I/0 Unit Area (for data used to operate the Unit) and the
Special 1/0 Unit DM Area (for data used for initial settings).
/O Refresh Data
Analog input conversion values, analog output setting values, and other data
used to operate the Unit 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 analog out-
put signal ranges, is allocated in the Special I/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.
CS-series CPU Unit CS1W-MAD44 Analog 1/O Unit
Special I/0 Unit Area I/O Refresh Data
— 2000 +nx 10
Analog inputs Exchanges normal data See 6-5-5 I/O
10 Analog outputs such as analog inputs and Refresh Data
words analog outputs. Allocations for
I/O refresh details.
— 2000+nx10+9
DM (Data Memory) Area Fixed Data
— D20000 + n x 100
i Transmits initial settings
Input signal range such as analog input
100 Output signal range ranges and analog output See 6-5-4 Fixed
words Power ON or ranges. Data Allocations
Unit restart for details.
— D20000 + n x 100 + 99
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6-5-2 Unit Number Settings

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

MACHPpg
No. [ '
X10

N
=

x10°

6-5-3 Special I/O Unit Restart Bits

panel of the Unit.

Switch Unit Special/O Unit Area Special /0O Unit DM Area
setting | number addresses addresses

0 Unit #0 ClO 2000 to CIO 2009 D20000 to D20099

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 CIO 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 ClO 2000 + (n x 10) to CIO | D20000 + (n x 100) to

2000 + (nx 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, a “UNIT
No. DPL ERR?” error (in the Programming Console) will be generated (A40113
will turn ON) and the PLC will not operate.

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/O Unit Restart Bit ON and then OFF again.

Special I/0 Unit Function

Area word

address

A50200 Unit No. O 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 1/0
Unit Restart Bit ON and then OFF again, replace the Analog I/O Unit.
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6-5-4 Fixed Data Allocations

DM Allocation and
Contents

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

SYSMAC CS-series CPU Unit CS1W-MAD44 Analog I/O Unit
(Special 1/0 Unit DM Area) (Fixed Data Area)
Word I/0 conversion
Unit #0 D20000 to D20099 D(m) permission loop
mode setting

Unit #1 D20100 to D20199
Unit #2 D20200 to D20299 Data is automatically D(m+1) I/O signal range

. D20300 to D20399 transferred to each unit
Unit #3 ° number when the power D(m+2to | Output hold
Unit #4 D20400 to D20499 is turned ON, or when m+5) function setting

the Special 1/0 Unit

Unit #5 D20500 to D20599 Restart Bit is turned ON. D Sets number of

. (M+610 | samples for mean
Unit #6 D20600 to D20699 m+9) value processing
Unit #7 D20700 to D20799

. D(m+10 to | Ratio set value,
Unit #8 D20800 to D20899 m+17) bias value setting
Unit #9 D20900 to D20999
Unit #10 | D21000 to D21099 m = 20000 + (unit number x 100)

it # D20000 + (n x 100) to
Unit#n - 550000 + (n x 100) + 99
Unit #95 D29500 to D29599
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Note 1. The Special I/O Unit DM Area words that are occupied by the Analog I/O
Unit are set using the unit number switch on the front panel of the Unit. Re-
fer to 6-3-2 Unit Number Switch for details on the method used to set the
unit number switch.

2. If two or more Special I/0O Units are assigned the same unit number, a
“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.

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

DM word Bits
514131211 ]10] 9] 8] 7][6]5]4a][3]2]1]0o0

D(m) Ratio conversion use setting Input use setting Output use setting

Loop 4 Loop 3 Loop 2 Loop 1 Input | Input | Input | Input | Out- | Out- | Out- | Out-

4 3 2 1 put4 |put3 |put2 |put1

D(m+1) Input signal range setting Output signal range setting

Input 4 Input 3 Input 2 Input 1 Output 4 Output 3 OQutput 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) Input 1: Mean value processing setting
D(m+7) Input 2: Mean value processing setting
D(m+8) Input 3: Mean value processing setting
D(m+9) Input 4: Mean value processing setting
D(m+10) Loop 1 (input 1 to output 1), A constant
D(m+11) Loop 1 (input 1 to output 1), B constant
D(m+12) Loop 2 (input 2 to output 2), A constant
D(m+13) Loop 2 (input 2 to output 2), B constant
D(m+14) Loop 3 (input 3 to output 3), A constant
D(m+15) Loop 3 (input 3 to output 3), B constant
D(m+16) Loop 4 (input 4 to output 4), A constant
D(m+17) Loop 4 (input 4 to output 4), B constant

Note For the DM word addresses, m = D20000 + (unit number x 100).
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Set Values and Stored Values

Item

Contents

Page

Input | Use setting 0:

Not used.
1:  Used.

254

Input signal range 00: —10to 10V

01: Oto10V

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

255

Mean value processing set- | 0000:
ting 0001:
0002:
0003:
0004:
0005:
0006:

Mean value processing for 2 buffers (See note 3.)
No mean value processing

Mean value processing for 4 buffers

Mean value processing for 8 buffers

Mean value processing for 16 buffers

Mean value processing for 32 buffers

Mean value processing for 64 buffers

256

Output | Use setting 0:

Not used.
1.  Used.

261

Output signal range 00: —10to 10V
01: Oto10V
10: 1to5V
11: Oto5V

261

Output status when stopped |00: CLR

(See note 2.)

01: HOLD Holds output just before stopping.
02: MAX

Outputs maximum value of range.

Outputs 0 or minimum value of each range.

263

Loop | Ratio conversion use setting |00: Not used.

01: Uses positive gradient conversion.
10: Uses negative gradient conversion.
11: Same as for setting “00” above.

264

A constant

4 digits BCD (0 to 9999)

B constant

16-bit binary data

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 6-3-4 Voltage/Current Switch for
details.

2. For the range of £10 V, the output is 0 V. For other output signal ranges,
the minimum value of each signal range is output. Refer to 6-7-2 Output
Hold Function for details.

3. The default of mean value processing setting is set to “Mean value pro-
cessing for 2 buffers.” Refer to 6-6-2 Mean Value Processing.
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6-5-5 1/0 Refresh Data Allocations

Special I/O Unit Area I/O refresh data for the Analog I/O Unit is exchanged according to the alloca-
Allocation and Contents tions in the Special 1/0 Unit Area. Analog input converted values and analog
output set values are exchanged with the CPU Unit at I/O refresh.
SYSMAC CS-series CPU Unit CS1W-MAD44 Analog I/0O Unit
(Special I/0 Unit Area) (I/O Refresh Data Area)
Allocated words Normal mode
; 1/0 refresh | t
Unit #0 CIO 2000 to CIO 2009 8I8 2 +o4 OUT refresh
Unit #1 CIO 2010 to CIO 2019 —
Unit #2 CIO 2020 to CIO 2029 | | At the I/O refresh by the clon+s
PLC, outputs (CPUto ClONn+9 IN refresh
Unit #3 Cl0 2030 to CIO 2039 | | ynit) and inputs (Unit to n+t
. CPU) are refreshed in
Unit #4 CIO 2040 1o CIO 2049 order with every cycle.
Unit #5 CIO 2050 to CIO 2059 Adjustment mode
Unit #6 ClO 2060 to CIO 2069
ClOnto OUT refresh
Unit #7 CIO 2070 to CIO 2079 ClOn+7 refres
Unit #8 CIO 2080 to CIO 2089 ClOn+8
Unit #9 CIO 2090 to CIO 2099 té’l Onsg| [INrefresh
Unit #10 ClO 2100 to CIO 2109
Unit #n CI0O 2000 + (n x 10) to )
ClO 2000 + (nx 10) + 9 n = 2000 + (unit number x 10)

Unit #95 ClO 2950 to CIO 2959

Note 1. The Special I/O Unit Area words that are occupied by the Analog I/O Unit
are set using the unit number switch on the front panel of the Unit. Refer to
6-3-2 Unit Number Switch for details on the method used to set the unit
number switch.

2. If two or more Special I/0O Units are assigned the same unit number, a
“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 For normal mode, set the operation mode switch on the rear panel of the Unit
Mode as shown in the following diagram.

O~

s

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

table.
/0 Word Bits
15 /14131211109 [ 8|7 |6 |5[4[3][2[1]0
Output n Not used. Peak value hold Conversion enable
(CPUto Input | Input | Input | Input | Out- | Out- | Out- | Out-
Unit) 4 3 2 1 put 4 |put 3 |put 2 | put 1
n+1 Output 1 set value
163 162 16! 16°
n+2 Output 2 set value
n+3 Output 3 set value
n+4 Output 4 set value
Input n+5 Input 1 conversion value / Loop 1 calculation result
(Unit to 3 2 1 0
CPU) 16 16 16 16
n+6 Input 2 conversion value / Loop 2 calculation result
n+7 Input 3 conversion value / Loop 3 calculation result
n+8 Input 4 conversion value / Loop 4 calculation result
n+9 Alarm Flags Disconnection detec- | Output setting error
tion
Input | Input | Input | Input | Out- | Out- | Out- | Out-
4 3 2 1 put4 |put3 |put2|put1
Set Values and Stored Values
1/0 Item Contents Page
Input Peak value hold function 0: Not used. 259
1: Peak value hold used.
Conversion value 16-bit binary data 255
Calculation result
Disconnection detection 0: No disconnection 260
1: Disconnection
Output Conversion enable 0: Conversion output stopped. 262
1: Conversion output begun.
Set value 16-bit binary data 262
Output setting error 0: No error 264
1: Output setting error
Common Alarm Flags Bits 00 to 03: Output set value error 285
Bits 04 to 07: Input disconnection detection
Bit 08: Ratio conversion use setting error
Bit 09: Ratio set value error
Bit 10: Output hold setting error
Bit 11: Mean value processing setting error
Bit 15: Operating in adjustment mode 286
(always 0 in normal mode)

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

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

Input signal range

Voltage/current

1to5V

0.3 V max.

4 t0 20 mA

1.2 mA max.

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.
M~
=
The allocation of CIO words and bits is shown in the following table.
/0 Word Bits
15/14]13]122]11]10] 9|8 7[6]5]4a]3] 2]1]0
OQutput |n Not used. Inputs and outputs to be adjusted
(CPU to 1 0
Unit) 16 16
n+1 Not used. Notused. |CIr |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
(Unit to 3 > 1 0
CPU) 16 16 16 16
n+9 Alarm Flags Disconnection detec- | Not used.
tion

Input | Input | Input | Input
4 3 2 1

Set Values and Stored

Values

Refer to 6-9-1 Adjustment Mode Operational Flow for further details.

Item

Contents

Input or output to be
adjusted

Sets input or output to be adjusted.
Leftmost digit: 1 (output) or 2 (input)
Rightmost digit: 1 to 4

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.
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Item Contents
Disconnection detection 0: No disconnection
1: Disconnection

Alarm Flags Bit 12: Input value is outside adjustment limits
(in adjustment mode)
Bit 13: 1/0 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 = CIO 2000 + (unit number x 10).

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

Input signal range Voltage/current
1to5V 0.3 V max.
410 20 mA 1.2 mA max.

6-6 Analog Input Functions and Operating Procedures

6-6-1 Input Settings and Conversion Values

Setting Inputs and Signal Ranges

Input Numbers

The Analog I/O Unit converts only analog inputs specified by input numbers 1
to 4. 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)

Input 4
Input 3
Input 2
Input 1

]

0: Not used
1: Used

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)
For the DM word addresses, m = D20000 + (unit number x 100)
The word for inputs that have been set to “Not used” will always be “0000.”

254



Analog Input Functions and Operating Procedures Section 6-6

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 (i.e., input numbers 1 to 4).
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

D(m+1) 1 1

< (ep] (aV] —

5 5 5 5

2 2 2 2
00: -10 to 10V
01:0to 10V
10:1to5V /41020 mA
11:0to 5V

Note 1. For the DM word addresses, m = D20000 + (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/O Unit Restart Bit in order to transfer the contents of the DM settings
to the Special I/0 Unit.

Reading Conversion Analog input conversion values are stored for each input number, in CIO
Values words n+5 to n+8.
Word Function Stored value
n+5 Input 1 conversion value 16-bit binary data
n+6 Input 2 conversion value
n+7 Input 3 conversion value
n+8 Input 4 conversion value
Note For the CIO word addresses, n = CIO 2000 + (unit number x 10).
Use MOV(021) or XFER(070) to read conversion values in the user program.
Example 1 In this example, the conversion data from only one input is read. (The unit
number is 0.)
| Input condition
1 Conversion data in CIO word
H MOV(oz1). 2005 (input number 1) is read
2005 ) to DO0O0O1.
D00001
Example 2 In this example, the conversion data from multiple inputs is read. (The unit

| Input condition
] L

number is 0.)

XFER(070) Conversion data in CIO words
2005 and 2008 (input num-
#0004 bers 1 and 4) is read to

2005 D00001 and DO0004.

D00001

For details regarding conversion value scaling, refer to Scaling on page 370.
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6-6-2 Mean Value Processing

256

The Analog I/0O 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] ~ =—

Buffer 3 —
— (Meanvalue —— | Conversion value

processing)

T

(Values stored in
CIO words n+5 and
n+8)

(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 after data con-
version 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+6) to D(m+9) as shown in the following
table.

DM word Function Set value
D(m+6) Input 1 mean value processing |0000: Mean value processing with 2 buffers
D(m+7 Inout 2 | ; 0001: No mean value processing
(m+7) NP = moan vaue process!ng 0002: Mean value processing with 4 buffers
D(m+8) Input 3 mean value processing | 9go3: Mean value processing with 8 buffers
D(m+9) Input 4 mean value processing | 0004: Mean value processing with 16 buffers
0005: Mean value processing with 32 buffers
0006: Mean value processing with 64 buffers
For the DM word addresses, m = D20000 + (unit number x 100)
Note 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 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.

(Mean value  —  Conversion 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  —  Conversion 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, the Data 4 is stored in the first history buffer.

Data 3
(Meanvalue  —~  "Gonversion 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.

(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 I/0O Unit is
mean value processing with 2 buffers. If the mean value function is used,
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the delay in the conversion data in comparison to changes in the input sig-
nals will be as shown in the following diagram.

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

Input signal (V2 E——
to the Unit (V)

ForV=20V (-10to 10 V)
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)

i Time (ms)
I n averaging buffers (4 < n < 64):
| t=(n-2)xm+10.5
Conversiondata |[———~- [~
iéﬁl Time (ms)
| |
t: Delay
Response Time Unit: ms
m n
64 32 16 8 4 2 1
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 14.5 8 4
1 67 35 19 11 7 5 3
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

Calculation Example The following example calculations are for a resolution of 8,000 with an appli-
cation using inputs 1 and 4, 64 averaging buffers set for input 1, and no aver-
aging set for input 4.
* Response time for input 1: t = {(64 — 2) x 2 + 10.5} = 134.5 (ms)
* Response time forinput 1:t=1x (2 + 2) = 4 (ms)
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6-6-3 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 4

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 (04 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

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
\g}l_L}Jzes will be reset when the bits are turned

For the CIO word addresses, n = CIO 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.

l Input condition Th .
Il e maximum
I 200004 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
04 to 07 of the word n) are cleared and the peak value hold function is dis-
abled.
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6-6-4 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.

Range Current/voltage
1to5V 0.3 V max.
410 20 mA 1.2 mA max.

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 04 to 07 of 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

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 = CIO 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.)

200904
| # MOV (021) The conver-

sion value in
20051 CIO word
D00001 | 2005 (input
number 1) is
read to
D00001.
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6-7 Analog Output Functions and Operating Procedures

6-7-1 Outpu
Setting Outputs

t Settings and Conversions

and Signal Ranges

Output Numbers

Output Signal Range

The Analog I/O Unit converts analog outputs specified by output numbers 1 to
4 only. To specify the analog 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)

Output 4
Output 3
Output 2
Output 1

[

0: Not used
1: Used

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 = D20000 + (unit number x 100).

2. Output numbers not used (set to 0) will be output at 0 V.

Any of four types of output signal range (-10to 10V, 0t0 10V, 1to 5V, and 0
to 5 V) can be selected for each of the outputs (i.e., output numbers 1 to 4). 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.

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

D(m + 1) 3
<~ (e2] eV} —
g & & i
= S S =)
o) ¢ o o)
00: 10 to 10V
01:0to 10V
10:1to 5V
11:0to 5V
Note 1. For the DM word addresses, m = D20000 + (unit number x 100).
2.

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 to transfer the contents of the DM settings to the
Special 1/0 Unit.
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Writing Set Values

Analog output set values 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

For the CIO word addresses, n = CIO 2000 + (unit number x 10).
Use MOV(021) or XFER(070) to write values in the user program.

Example 1 In this example, the set value from only one input is read. (The unit number is
0.
Input condition
| MOV (021) The set value stored in D 00001
D00001 is written to CIO word 2001 (out-
2001 put number 1).
Example 2

Input condition
1

In this example, multiple set values are written. (The unit number is #0.)

Note

Starting and Stopping
Conversion

1,2,3...
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XFER(070)

The set values stored in D 00001
to D 00004 are written to CIO words
poooo1| 2001 to 2004 (outputs 1 to 4).

2001

#0004

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.

To begin analog output conversion, turn ON the corresponding Conversion
Enable Bit (word n, bits 00 to 03) 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 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 = CIO 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 Setting Outputs
and Signal Ranges on page 261 and 6-7-2 Output Hold Function.

Conversion will not begin under the following conditions even if the Conver-

sion Enable Bit is turned ON. Refer to 6-7-2 Output Hold Function.

1. In adjustment mode, when something other than the output number is out-
put during adjustment.

2. When there is an output setting error.
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3. When a fatal error occurs at the PLC.
4. When there is an input disconnection during a ratio conversion.

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 Conver-
sion 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
f 200000) Conversion
begins for

output
number 1.

6-7-2 Output Hold Function

The Analog I/0O 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 Starting and Stopping
Conversion on page 262.

2. In adjustment mode, when something other than the output number is out-
put during adjustment. Refer to 6-9-2 Input Offset and Gain Adjustment
Procedures.

3. When there is an output setting error. Refer to 6-7-3 Output Setting Errors.

4. When a fatal error occurs at the PLC.

5. When there is an input disconnection during ratio conversion.

6. When there is an I/O bus error.

7. When the CPU Unit is in LOAD OFF status.

8. 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% | Voltage that was output | 10.5 V (Max. +5% of
of full scale) just prior to stop. full scale)
—-10to 10V o0V Voltage that was output | 11.0 V (Max. +5% of
just prior to stop. full scale)
1to5V 0.8 V (Min. -5% | Voltage that was output | 5.2 V (Max. +5% of
of full scale) just prior to stop. full scale)
Oto5V -0.25 V (Min. Voltage that was output | 5.25 V (Max. +5% of
—5% of full scale) | just prior to stop. full scale)

The above values may fluctuate if offset/gain adjustment has been applied.
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To specify the output hold function, use a Programming Device to set the DM
Area words D(m+2) to D(m+5) as shown in the following table.

DM word Function Set value
D(m+2) Output 1: Output status when stopped xx00: CLR
Output 0 or mini-
I f
D(m+3) Output 2: Output status when stopped ?122/1)\_/3 ueotrange
xx01: HOLD
D(m+4) Output 3: Output status when stopped Hold output value

prior to stop.

D(m+5 Output 4: Output status when stopped | X¥02: MAX
(m+5) utpu utput status when stoppe Output maximum
value of range
(105%).
Set any value in the leftmost
bytes (xx).

For the DM word addresses, m = D20000 + (unit number x 100).

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/0O Unit Restart Bit to transfer the contents of the DM settings to the Special I/
O Unit.

6-7-3 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 03).

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

Word n+9

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 = CIO 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.

6-8 Ratio Conversion Function

The Analog I/O Unit has a ratio conversion function that enables it to perform
analog-to-analog conversions by itself, without utilizing the PLC. It can use
either Loop 1 (input number 1 — output number 1), Loop 2 (input number 2 —

output number 2), Loop 3 (input number 3 — output number 3), or Loop 4
(input number 4 — output number 4).

Input 1 — Ratio bias calculation — Output 1
Input 2 — Ratio bias calculation — Output 2
Input 3 — Ratio bias calculation — Output 3
Input 4 — Ratio bias calculation — Output 4
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The relationship between the analog input and the analog output is expressed
by the following conversion equations.

Positive Gradient (Analog output) = A x (Analog input) + B
Conversion
Analog output
i .
YA
X
/A
R I
Analog input
A: Ratio set value 0 t0 99.99 (BCD)
B: Bias 8000 to 7FFF (16-bit binary data)

The following example is for an I/O range of —10 to 10 V.

Constant A: 0050 (0.5)
Constant B: 0190 (2.0 V)

Analog input: —-10to 10V
Analog output =0.5%x(-10t010V)+2.0V

=-3.0to 7.0V
Negative Gradient (Analog output) = F — A x (Analog input) + B
Conversion
F+B ho- 7 - - - - s s
A
Y
A=X
Analog output
Y
X
Analog input
F: Output range maximum value
A: Ratio set value 010 99.99 (BCD)
B: Bias 8000 to 7FFF (16-bit binary data)

The following example is for an I/O range of 0 to 10 V.

Constant A: 1000 (10.0)

Constant B: 0068 (0.5 V)

F: 10 V (output range maximum value)

Analog input: Oto1V

Analog output =10V -10x(0to1V)+0.5V
=10.5t005V
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Specifying Ratio
Conversion Function

Specifying Ratio Set Value
and Bias

Note
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To specify the use of Loop 1 to Loop 4 and their I/O relationships, set bits 08
to 15 of DM Area word D (m) as shown in the following diagram.

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

D (m)

Loop4 Loop3 Loop2 Loop1

00: Not used.
01: Uses positive gradient conversion.
10: Uses negative gradient conversion.
11: Same as 10 above.
The response time of ratio conversion (input-to-output conversion) is 0.7 ms.

For the DM word addresses, m = D20000 + (unit number x 100).

The ratio set value (A) and the bias (B) are set in the DM words from D(m+10)

toD (m+17).
DM word Function Set value

D (m+10) |Loop 1 (input 1 — output 1), BCD 0 to 9999 (0.00 to 99.99;
A constant unit: 0.01)

D (m+11) |Loop 1 (input 1 — output 1), 16-bit binary data
B constant

D (m+12) |Loop 2 (input 2 — output 2), BCD 0 to 9999 (0.00 to 99.99;
A constant unit: 0.01)

D (m+13) |Loop 2 (input 2 — output 2), 16-bit binary data
B constant

D (m+14) |Loop 3 (input 3 — output 3), BCD 0 to 9999 (0.00 to 99.99;
A constant unit: 0.01)

D (m+15) |Loop 3 (input 3 — output 3), 16-bit binary data
B constant

D (m+16) |Loop 4 (input 4 — output 4), BCD 0 to 9999 (0.00 to 99.99;
A constant unit: 0.01)

D (m+17) |Loop 4 (input 4 — output 4), 16-bit binary data
B constant

For the DM word addresses, m = D20000 + (unit number x 100).

1. 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 to transfer the contents of the DM settings to the
Special I/0O Unit. For details regarding the Special I/0 Unit Restart Bit, refer
to 6-10-4 Restarting Special I/O Units.

2. The calculation results will be output in digital values to word n+5 (Loop 1),
word n+6 (Loop 2), word n+7 (Loop 3). and word n+8 (Loop 4).

3. If aninput cable is disconnected, the calculation value will become 0000,
and the analog output value will be output according to the output hold
function.

4. If the output value exceeds the specified signal range due to the ratio con-
version of the digital input value, the calculation result and analog output
will be given as the lower-limit or upper-limit value.
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6-9 Adjusting Offset and Gain

Input Calibration Function

Input Calibration Function

These functions can be used to calibrate inputs or outputs according to the
devices that are connected.

This function takes an output device’s offset voltage (or current) and gain volt-
age (or current) as the analog input conversion data 0000 and OFAO (or 07D0
when the range is +10 V). For example, when used in a range of 1 to 5V, a
range of 0.8 to 4.8 V may be output even if the external device specifications
are for 1 to 5 V. In such cases, when the external device outputs an offset volt-
age of 0.8 V, the converted data at the Analog Input Unit will be FF38. When a
gain voltage of 4.8 V is output, the converted data will be OEDA. With the off-
set and gain adjustment functions, when 0.8 V and 4.8 V are input, then the
values are converted to 0000 and OFAO respectively (instead of FF38 and
OEDA).

Output device

Converted data before

Converted data after

offset and gain adjustment adjustment
voltage
08V FF38 0000
48V OEDA OFAO

This function adjusts output voltages according to input device offset values
and gain values, and takes the presently set values of the Unit to be 0000 and
O00FAOQ (or 07D0 when the range is +10 V) respectively. For example, assume
that the specifications for an external input device (such as a display device)
are 100.0 to 500.0. If voltage is output by the Analog Output Unit at a set
value of 0000, and the actual display at the external input device shows not
100.0 but 100.5, the output voltage can be adjusted (lowered in this case) so
that the display will show 100.0, and the set value (FFFB in this case) when
the display shows exactly 100.0 can be set as 0000.

Similarly, for the gain value, if the Analog Output Unit outputs voltage at a set
value of OFAQ, and the actual display at the external input device shows not
500.0 but 500.5, the output voltage can be adjusted (lowered in this case) so
that the display will show 500.0, and the set value (OF9B in this case) when
the display shows exactly 500.0 can be set as OFAOQ.

Display at external | Set value before adjustment | Set value after adjustment
input device (word n+8)

100.0 FFFB 0000

500.0 0F9B O0FAOQ
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6-9-1 Adjustment Mode Operational Flow

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 DIP switch
on the back panel of the Unit to adjustment mode.

|

[ Turn ONthe PLC. ]

The ADJ indicator will flash while in adjustment mode.

When adjusting another I/O number Start up the PLC in PROGRAM mode.

.

[ Set the I/O number. |

When adjusting the same 1/0O number

Write the I/O number to be adjusted
‘ in the rightmost byte of CIO word n.

' '

Offset adjustment Gain adjustment
Offset Bit ON | (Bit 0 of CIO word Gain Bit ON | (Bit 1 of CIO word
| n+1 turns ON.) | n+1 turns ON.)
Input adjustment Output adjustment Input adjustment Output adjustment
Sampling Adjustment Sampling Adjustment
input value setting input value setting
(Add inputs so that (Bits 2 and 3 of (Add inputs so that (Bits 2 and 3 of
conversion value CIO word n+1 conversion value is CIO word n+1
becomes 0.) turn ON.) maximized.) turn ON.)
SetBit 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 switch to normal mode. |

Set the operation mode switch on the DIP switch
on the back panel of the Unit to normal mode.

g8
o1 2

&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 I/O Unit in adjust-
ment mode. If the PLC is in MONITOR mode or RUN mode, the Analog I/O
Unit will stop operating, and the input and output values that existed immedi-
ately 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.

6-9-2 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 4)

2: Input (fixed)

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

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

CLR

CH o] A A A
SHIFT oM 2 0 0 ] 0 MON
CHG
C 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 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 0000.
OFAO|- - - - - - - - - - -
Input signal range:
Oto 10V
Offset adjustment input range
The following example uses input number 1 adjustment for illustration. (The
unit number is 0.)
1,2,3... 1. Turn ON bit 00 (the Offset Bit) of CIO word n+1. (Hold the ON status.)
CLR
CONT C A A B A A
SHIFT — 2 0 0 ] 1 0 0 MON
SET

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

2. Check whether the input devices are connected.

Voltage input

as © <]+
L v
[ - _
A7 P ————
1
A8 O[moo- -
Input 1

Current input

A6 © :’ \ :’ \ <]+
5 L L
A7 P -
'
Od=mmmmmm a
A8 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
-10to 10V -1.0to1.0V
1to5V 08to1.2V
Oto5V -0.25t0 0.25V
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
2

B

SHIFT 1 4 MON

CONT
#

SET

RESETI

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 | | C A

HIFT
s #

A B A A
0 1 0 0 MON

RESET I

&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.)

A B A B
0 1 0 1 MON

Cc
2

A
0

CONT
#

SHIFT

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

As © T 7 <+
S | ]
A7 Py
|
O—F-mnmm- a
A8 Input 1

Current input

A6 © o o <]+
o o i i B
I ———
1
A8 Of--mom-- -
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
(OFAOQ or 07D0). 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 OEDS8 to 1068
-10to 10V 9.0to11.0V 0708 to 0898
1to5V 48to52V OEDS8 to 1068
Oto5V 475t05.25V OEDS8 to 1068
410 20 mA 19.2 t0 20.8 mA OEDS8 to 1068

4. With the voltage or current having been input so that the conversion value
for the Analog I/0O Unit is maximized (OFAQ or 07D0), turn bit 04 (the Set
Bit) of CIO word n+1 ON and then OFF again.

| SHIFT

CoNT | [ ¢ A
m 2 0

A B A E
0 J 1 0 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 C A A B A B
SHIFT m 2 0 0 ] 1 0 1 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.
2.

The EEPROM can be overwritten 50,000 times.

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.

{conT](cC A ifa J(s A F {
m 2 0 0 J 1 0 5 MON

| SHIFT

SET

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

{conTi(cC A i{a B A E {
SHIFT 0 I 0 J 1 0 4 MON

¥ 2

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.

CONT C A

SHIFT
m 2 0

A B A F
0 1 0 5 MON

—\
RESET I

&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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6-9-3 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

1/0 specification .
1: Output (fixed) Output to be adjusted (1 to 4)

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

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

CLR
SHIFTA *CDFI\|/I lcz lAO Jle J[Ao J MON
CHG
B B
9 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 D @™ @ @
T ¥ & £ £ B
s 77 895§
Offset Adjustment 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 (0V/1V).

LA e

Output signal range:
Oto10V

a2

Offset adjustment output range
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The following example uses output number 1 adjustment for illustration. (The
unit number is 0.)

1,2,3... 1. Turn ON bit 00 (the Offset Bit) of CIO word n+1. (Hold the ON status.)

CLR

CONT | | © A
SHIFT

A B A A
0 1 0 0 MON

SET

2. Check whether the output devices are connected.

Voltage output

Iy
o +

Output 1

----------

3. Monitor CIO word n+8 and check the set value while the Offset Bit is ON.

CLR

CH
*DM

SHIFT

A
0 8 MON

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/ Output range
current adjustment
Oto10V -0.5t00.5V FF38 to 00C8
-10to 10V -1.0t0o 1.0V
1to5V 0.8to1.2V
Oto5V —0.25t00.25 V
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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 | [¢c 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.

SHIFT

# 2 0 1 0 2 MON

cont) [¢c A A ] B A c
0

The bit will remain ON until the output becomes an appropriate value, at
which time, it will turn OFF.

SET

RESET I
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5. Check the 0-V/1-V output, and then turn bit 04 (the Set Bit) of CIO word
n+1 ON and then OFF again.

-0

[¢]
2

B

SHIFT 1

4 MON

CONT
#

SET

RESET I

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.
o (]
0 0

C B

SHIFT 1

CONT
#

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.

Gain Adjustment 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).

Gain adjustment output range

v |-~~~ ~— - - - = =

Output signal range:
Oto10V
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The following example uses output 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.)

CLR

CONT | | © A
SHIFT

A B A B
0 1 0 1 MON

SET

2. Check whether the output devices are connected.

Voltage output

Al © ‘. an +

Output 1

----------

3. Monitor CIO word n+8 and check the set value while the Gain Bit is ON.

CLR

CH
*DM

SHIFT

8 MON

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 voltage/ Output range
current adjustment
Oto10V 9.5t010.5V OEDS8 to 1068
-10to 10V 9.0to 11.0V 0708 to 0898
1to5V 48t052V OEDS8 to 1068
Oto5V 4.75t05.25 V OEDS8 to 1068
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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.

o caaknEk

MON

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.

SHIFT [

conT | [ ¢c A A B A c
m 2 0 0 1 0 2 MON

The bit will remain ON until the output voltage becomes an appropriate val-
ue, at which time, the output will turn OFF.

SET

RESET I
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& Caution

& Caution

Note

Clearing Offset and Gain
Adjusted Values

1,2,3...

5. Check the 10V/5V output, and then turn bit 04 (the Set Bit) of CIO word
n+1 ON and then OFF again.

conT ) (¢ A
# 2 0

SHIFT

A B A E
0 1 0 4 MON

SET

RESETI

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.

CONT
#

SHIFT

A B A B
0 1 0 1 MON

RESET I

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.

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

The EEPROM can be overwritten 50,000 times.

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.

S ECCIEIEE

MON

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

|SHWT

conTl(c A ifa J(s A E {
# 2 0 I 0 J 1 0 4 MON

SET

RESETI

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.
-
0 0

C B

SHIFT 1

CONT
#

5 MON

—\
RESETI

&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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6-10 Handling Errors and Alarms

6-10-1

Indicators

Indicators and Error Flowchart

If an alarm or error occurs in the Analog 1/0 Unit, the ERC or ERH indicators

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) Errorinthe |Lit Error has occurred during data exchange

CPU Unit with the CPU Unit.
Not lit Operating normally.
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Troubleshooting Use the following procedure for troubleshooting Analog 1/O Unit errors.

Procedure

( Error occurs. )

Alarm has occurred at the Analog I/O Unit.
(Refer to 6-10-2 Alarms Occurring at the Analog I/0O Unit.)

Is the RUN indicator

Is the ERC indicator
lit?

lit?

Check whether the initial settings for the Analog I/O Unit
are set correctly.
(Refer to 6-10-2 Alarms Occurring at the Analog I/O Unit.)

Error detected by CPU Unit
(Refer to 6-10-3 Errors in the CPU Unit.)

Is the ERH indicator
lit?

Is the RUN indicator
lit?

No

Check whether the unit number is set correctly.
(Refer to 6-10-3 Errors in the CPU Unit.)

Yes > Refer to 6-10-5 Troubleshooting.

Is the RUN indicator
lit?

No

Error in internal circuits has
occurred, preventing
operation from continuing.

Refer to 6-10-4 Restarting Special I/O Units.

Yes
Error
cleared?
No
Cycle the power supply
to the PLC.
Yes
Error ) Noise or other disturbance may be causing
cleared? malfunctions. Check the operating
environment.

No

The Unit is faulty.

Replace the Unit.
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6-10-2 Alarms Occurring at the Analog I/0O Unit

When an alarm occurs at the Analog I/O 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 Output setting errors
Detection Flags (See 6-7-3 Output
(See 6-6-4 Input  Setting Errors.)
Disconnection
Detection Function.)

ERC and RUN Indicators: Lit

| |
RUN [ vt
ERC | [ I ERH M :Not it

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.

Word n + 9 Alarm flag Error contents 1/0 status Countermeasure
Bits 00 to 03 Output Set The output setting range has Output value set | Correct the set value.
Value Error been exceeded. by output hold
function.
Bits 04 to 07 Disconnection | A disconnection was detected. | Conversion data | Check the rightmost byte of CIO
Detection (See note.) 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 out- | Turn the Set Bit OFF, ON, and
mode) occurred while in adjustment put status imme- | OFF again.
EEPROM Writ- | mode. diately priorto | |t the error persists even after
ing Error the error. the reset, replace the Analog I/O
Unit.

Note Disconnection detection operates for input numbers used with a range of 1 to
5V (4 to 20 mA).

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

| |
RUN ||

ERC | | I ERH
ADJ

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.

1 :Lit
]i : Flashing
W :Not it

Wordn + 9 Alarm flag Error contents I/O 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 I/O Unit.
Exceeded
Bit 13 (Adjustment In adjustment mode, adjust- Holds the values | Check whether the word n input
mode) ment cannot be performed immediately or output number to be adjusted
I/O Number Set- | because the specified input or | prior to the error. | is set from 11 to 14, or 21 to 24.
ting Error output number is not set for use | No data is Check whether the input or out-
or because the wrong input or | changed. put number to be adjusted is set
output number is specified. for use by means of the DM set-
ting.
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 I/0 Unit is operating in adjust- | prior to the error. | Restart the Unit in normal mode.
ment mode. No data is
changed.

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
ERc | | Il ERH

1 :wit
B : Not it

The ERC indicator will be lit when the initial settings for the Analog I/O 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
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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 1/0 status Countermeasure
Bit 08 Ratio Conver- The 1/0 number for the ratio con- | Conversion Set the 1/0 number for use.
sion Use Set- version function has been set to | does not start
ting Error be not used. and data
Bit 09 Ratio Set Value |A number outside of the 0 to becomes 0000. [gpecify a number from 0 to 9999
Error 9999 BCD range has been BCD.
specified for the ratio set value.
Bit 10 Output Hold The wrong output status for Specify a number from 0000 to
Setting Error when conversion is stopped has 0002.
been specified.
Bit 11 Mean Value The wrong number of samplings Specify a number from 0000 to
Processing Set- | has been specified for mean 0006.
ting Error processing.

6-10-3 Errors in the CPU Unit

When errors occur in the CPU Unit or I/0O bus, and I/O refresh with the Special
I/0 Unit is not performed correctly resulting in the Analog I/0 Unit malfunction-
ing, the ERH indicator will be lit.

ERH and RUN Indicators: Lit

RUN]_|
ERC Il

[ { ERH

1 :Lit
B : Not lit

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 1/0O
refresh with the Analog 1/0O Unit.
Turn ON the power supply again or restart the system.

For further details, refer to CS-series CS1G/H-CPULII-EV1, CS1G/H-
CPUIIH Programmable Controllers Operation Manual (W339).

Error

Error contents

Input condition

Output condition

I/0O bus error

Error has occurred during
data exchange with the CPU
Unit.

Conversion data becomes
0000.

Depends on the output hold
function.

CPU Unit monitoring error
(see note)

No response from CPU Unit
during fixed period.

Maintains the condition exist-
ing before the error.

Maintains the condition exist-
ing before the error.

CPU Unit WDT error

Error has been generated in
CPU Unit.

Changes to undefined state.

Depends on the output hold
function.

Note No error will be detected by the CPU Unit or displayed on the Programming
Console, because the CPU Unit is continuing operation.
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ERH Indicator: Lit, RUN Indicator: Not Lit

RUN H
erc M [ [ ERH

1 :Lit
B : Not lit

The unit number for the Analog I/O Unit has not been set correctly.

Error

Error contents

Input condition

Output condition

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/0O Units regis-
tered in the 1/O table are dif-
ferent from the ones actually
mounted.

Conversion does not start
and data becomes 0000.

The output value will be 0 V.

6-10-4 Restarting Special I/0O Units

There are two ways to restart Special I/O 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 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

If the error is not cleared even after turning the Special I/0O Unit Restart Bit ON
and then OFF again, then replace the Unit.

Input data will be 0000 and output will be 0 V or 0 mA during restart.

6-10-5 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

288

Probable cause Countermeasure Page
The input is not set for being used. | Set the input to be used. 254
The peak value hold functionisin | Turn OFF the peak value hold func- | 259
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 fora | 260

disconnection.
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Value Does Not Change as Intended

Conversion Values are Inconsistent

Analog Output Does Not Chan

Output Does Not Change as Intended

Outputs are Inconsistent

Probable cause Countermeasure Page
The input device’s signal range Check the specifications of the 227
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 1/O Unit.
The offset and gain are not Adjust the offset and gain. 267
adjusted.
When using the 4 mA to 20 mA Turn ON the voltage/current switch. |233, 240
range, the voltage/current switch is
not turned ON.
The ratio conversion function is set | Correct the conversion settings. 285
to be used, so the calculation
results are being monitored.
Probable cause Countermeasure Page
The input signals are being affected | Change the shielded cable connec- | 245
by external noise. tion to the Unit's COM terminal.
Insert a 0.01-uF to 0.1-uF ceramic | ---
capacitor or film capacitor between
the input’s (+) and (-) terminals.
Try increasing the number of mean |256
value processing buffers.
ge
Probable Cause Countermeasure Page
The output is not set for being used. | Set the output to be used. 261
The output hold function is in opera- | Turn ON the Output Conversion 263
tion. Enable Bit.
The conversion value is set outside | Set the data within the range. 229, 261
of the permissible range.
Probable Cause Countermeasure Page
The output signal range setting is Correct the output signal range set- | 261
wrong. ting.
The I/O specifications of the output | Change the output device. 225
device do not match those of the
Analog I/O Unit (e.g., input signal
range, input impedance).
The offset or gain is not adjusted. Adjust the offset or gain. 267
The ratio conversion function is set | Correct the conversion settings. 264
to be used.
Probable Cause Countermeasure Page

The output signals are being
affected by external noise.

Try changing the shielded cable
connection (e.g., the grounding at
the output device).
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7-1 Specifications
7-1-1 Specifications
Item CJ1W-MAD42
Unit type CJ-series Special I/0O Unit
Isolation Between I/0 and PLC signals: Photocoupler

(No isolation between individual I/O signals.)

External terminals

18-point detachable terminal block (M3 screws)

Current consumption

580 mA max. at 5V DC

Dimensions (mm)
(See note 1.)

31 x90x 65 (W x H x D)

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

Maximum number of Units
(See note 2.)

CPU Rack: 7 Units max.
Expansion Rack: 8 Units max.

Overall system:
(7 Units max. on CPU Rack) + (8 Units per Expansion Rack x 3 Racks) = 31 Units max.

Data exchange with CPU
Units

Special I/0 Unit Area CIO 200000 to CI0295915 (Words CIO 2000 to CIO 2959):
Exchanges 10 words of data per Unit.
Internal Special 1/0 Unit DM Area (D20000 to D29599)

Note

1. Refer to Appendix A Dimensions on page 363 for details on the Unit’s di-
mensions.
The maximum number of Analog I/O Units that can be mounted to one

Rack will varies depending on the Power Supply Unit model and the cur-
rent consumption of the other Units mounted to the Rack.

2.

Maximum number of Units

CPU Rack: 7 Units max.
Expansion Racks: 8 Units/Rack max.

CPU Rack: 3 Units max.
Expansion Racks: 4 Units/Rack max.

Power Supply Units
CJ1W-PA205R/PD025

CJ1W-PA202

Input Specifications and Functions

Item Voltage input | Current input
Number of analog inputs 4
Input signal range (See note |1to5V 410 20 mA
3) Oto5V (See note 4.)
Oto10V
-10to 10V
Maximum rated input (for 1 15V +30 mA
point) (See note 5.)
External input impedance 1 MQ min. 250 Q (rated value)

Resolution

4,000/8,000 (full scale) (See note 8.)

Converted output data

16-bit binary data

Accuracy 25°C

+0.2% of full scale

(See note 6.) [goG to 55°C

+0.4% of full scale

A/D conversion time (See
note 7.)

1.0 ms/500 pus max. per point

Mean value processing

Stores the last “n” data conversions in the buffer, and stores the mean value of the conver-
sion 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.
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Item Voltage input Current input
Scaling Enabled only for conversion time of 1 ms and resolution of 4,000. Setting any values

within a range of £32,000 as the upper and lower limits allows the A/D conversion result to
be output with these values as full scale.

Input disconnection detection

Detects the disconnection and turns ON the Disconnection Detection Flag.

Output Specifications

3. Input and output signal ranges can be set for each input and output.

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

5. The Analog I/O Unit must be operated according to the input specifications
provided here. Operating the Unit outside these specifications will cause
the Unit to malfunction.

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

7. 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.

8. By means of the D(m+18) setting, the resolution can be changed to 8,000,
and the conversion time can be changed to 500 ps.

tance

Item Voltage output | Current output
Number of analog outputs 2
Output signal range (See note [1to 5V 410 20 mA
1) Oto5V
Oto10V
-10to 10V
External output impedance 0.5 Q max.
Maximum external output cur- | 2.4 mA
rent (for 1 point)
Maximum allowed load resis- | --- 600 Q

Resolution 4,000/8,000 (full scale) (See note 5.)

Set data 16-bit binary data

Accuracy 25°C +0.3% of full scale +0.3% of full scale
(See note 2.) [5oC 10 55°C | +0.5% of full scale +0.6% of full scale

D/A conversion time (See
note 3.)

1.0 ms/500 us max. per point

Output hold function

Outputs the specified output status (CLR, HOLD, or MAX) under any of the following cir-
cumstances.

When the Conversion Enable Bit is OFF. (See note 4.)

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.
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Item Voltage output Current output
Scaling Enabled only for conversion time or 1 ms and resolution of 4,000. Setting any values

within a range of £32,000 as the upper and lower limits allows D/A conversion to be exe-
cuted and analog signals to be output with these values as full scale.

Ratio conversion function

Stores the results of positive and negative gradient analog inputs calculated for ratio and
bias as analog output values.

Positive gradient: Analog output = A x Analog input + B
(A=01099.99, B = 8,000 to 7FFF hex)

Negative gradient: Analog output = F — A x Analog input + B
(A: 010 99.99, B = 8,000 to 7FFF hex,

F: Output range maximum value)

1. Input and output signal ranges can be set for each input and output.

2. The accuracy is given for full scale. For example, an accuracy of £0.2%
means a maximum error of +8 (BCD) at a resolution of 4,000.

3. 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 I/O Unit.

4. 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.

5. By means of the D(m+18) setting, the resolution can be changed to 8,000,
and the conversion time can be changed to 500 ps.

7-1-2  1/0O Function Block Diagram
Analog 1/0 Unit CPU Unit
Input discon- Mean value proc- Peak value hold i
nection de- essing disabled function disabled LSJﬁﬁCAE;IeZO
tection - 1/0
Analog Q refresh Analog input
A/D — 3| 1 conver-
input 1 L= ] ?_|:|J “|sion value
Analog Peak value hold
d Mean value proc- function enabled
input 2 Same as above. essing enabled —0
Analog
inputa — Same as above. 5 N
Analog Ratio conver-
input 4 Same as above. sion disabled —0
Ratio
conversion
Ratio conver-
Output hold sion enabled
enabled
o | [T
Analog cnape < version val-
output 1 : ue
Scaling
Analog ¢— disabled 0¢
output 2 Ratio conver- N
p Same as above. SU‘[LLIH 20|d sion disabled
isable:
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7-1-3 Input Specifications

If signals that are outside the specified range provided below are input, the
conversion values used will be at either the maximum or minimum value.
Range: 1to 5V (4 to 20 mA)

Conversion value (16-bit binary data)

1068 (20D0
OFAO (1F40

Resolution: 4,000/8,000

0000 (0000)
FF38 (FE70)

"1V (4 mA) 5V (20 mA) |
0.8V (3.2mA) 5.2V (20.8 mA)

Analog input signal
(): Values in parentheses are for a
resolution of 8,000.

Range: 0to 10 V
Conversion value (16-bit binary data)

1068 (20D0
OFAO (1F40

Resolution: 4,000/8,000

0000 (0000)
FF38 (FE70) | - - -

oV 10V
0.5V 10.5V
Analog input signal

(): Values in parentheses are for a
resolution of 8,000.
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Range: 0to5V

Conversion value (16-bit binary data)

1068 (20D0
OFAO (1F40

0000 (0000)
FF38 (FE70)} - -

oV 5V
~0.25V 525V

Analog input signal

Range: -10to 10 V
Conversion value (16-bit binary data)

0898 (1130)
07D0 (OFA0)

0000 (0000)

F830 (F060)
F768 (EEDO)

10V
11V
Analog input signal

—10V oV
-1V
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7-1-4 Output Specifications

If the set value is outside the specified range provided below, the output set-

ting will be fixed at the maximum or the minimum value.

Range: 1to5V

Analog output signal

52V
5V

1V
0.8V

' 0000 OFAO
Frag | (0000) (1F40)
(FE70) | Resolution: 4,000/8,00Q' (2000

Set value (16-bit binary data)

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

Range: 0to 10V
Analog output signal

105V
10V

(A
-0.5V

' 0000 oFA0 | |
FF38 1 (0000) Resolution: 4,000/8,000 (1F40)i o

(FE70) ; (2600)

Set value (16-bit binary data)

(): Values in parentheses are for a
resolution of 8,000.
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Range: 0to5V
Analog output signal

525V
5V

ov |~
—0.25V

"0000 OFAD ' |
FF38 | (0000) Resolution: 4,000/8,000 (1F40) I, o
(FE70) ; ' (2000)
Set value (16-bit binary data)
(): Values in parentheses are for a
resolution of 8,000.

Range: -10to 10 V
Analog output signal

11V
v

oV

-10V
-1V

| F830 0000
) (0000)
F768 Resolution: 4,000/8,000

0898

(EEDO) ' ' (1130)
Set value (16-bit binary data)
(): Values in parentheses are for a
resolution of 8,000.

Note The conversion values and set values for a range of —10 to 10 V will be as fol-

lows:
16-bit binary data BCD (Resolution: 4,000)
F768 -2200
FFFF -1
0000 0
0001 1
0898 2200
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7-2 Operating Procedure

Installation and Settings

Offset and Gain Adjustment

Operation

1,2,3...

1,2,3...

Follow the procedure outlined below when using Analog I/O Units.

—

Set the voltage/current switch at the back of the terminal block.
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 I/O tables.
6. Make the Special I/O Unit DM Area settings.
e Set the I/O numbers to be used.
* Set the input and output signal ranges.
» Set the number of mean processing samplings.
 Set the output hold function
* Set the scaling function.
* Set the ratio conversion usage, the ratio set value, and the bias value.
» Set the conversion time and resolution.

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

When the input or output of the connected devices needs to be calibrated, fol-
low the procedures in Offset Gain Adjustment below. Otherwise, skip to Oper-
ation below.

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

2. Turn ON the power to the PLC.

3. Set 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. Setto normal mode in the Special I/O Unit DM Area.

7. Restart the Analog I/O Unit by turning ON the Special I/O Unit Restart Bit
or turn the power supply to the PLC OFF and ON.

Ladder program

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

* Start and stop conversion output.
* Specify the peak hold function.
¢ Obtain disconnection notifications and error codes.
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7-2-1 Procedure Examples

CJ1W-MADA42 CJ-series CPU Unit

OUT1: 0to 10V
OUT2: 4 to 20 mA

| = [Dooio0
" ——Ipooo
. —~[Dootoz
|~ [Dooiog]
|
|
|

Analog output [

IN1:1to 5V

' IN2: 0 to 10V
Analog input IN3: 4 to 20 mA
IN4: 4 to 20 mA

<~—— [D00200]
~— [Doo201]
. ~— [Doo202
| ~— [D00203

Ladder Program

Setting the Analog I/O Unit

1,2,3... 1. Set the voltage/current switch. Refer to 7-3-3 Voltage/Current Switch for
further details.

N

{I=BEEERE

HelEERRIRRE]]

c

| =

2. Mount and wire the Analog I/O Unit. Refer to 1-2-1 Mounting Procedure, 7-
4 Wiring or 7-4-4 1/O Wiring Example for further details.

T fom
i)

B B At

= = = R R RS
1| e £ K 2| e
SHGHEHRHOHREXEXHR

DD DD D[ DD
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Creating I/0 Tables

Initial Data Settings

1,2,3...

3. Set the unit number switch. Refer to 7-3-2 Unit Number Switch for further

details.

SRR
iBEiEE BebE

=]

4. Turn ON the power to the PLC.

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

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

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

AN ERAHERAN AN A /A
[z el oz g oz

EADAZ 1
N
B
RS

Roy

81

XHHXHHXHOOHXHXHX,
XN ]G [ I XX

Programming Console

1. Specify the Special I/O Unit DM Area settings. Refer to DM Allocation and
Contents on page 316 for further details.

|E\ A

0267
IR
i |

N ﬁADANz M
S
9

i

[0

XHXHHEOHXHHXHX,

Programming Console

Setting conditions

Unit No. 1

Analog input 1: 1to5V
Analog input2: 0to 10V
Analog input 3: 4 to 20 mA
Analog input 4: 4 to 20 mA
Analog output 1: 0to 10 V
Analog output 2: 4 to 20 mA
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* The following diagram shows the input and output settings used. Refer
to 7-6-1 Input Settings and Conversion Values or 7-7-1 Output Settings
and Conversions for more details.

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

miDM20ioo| 0 0 0 0 0°0°0°0|1|1/1/1]/ 00|11

(OOF7 Hex)

Input 4
Input 3
Input 2

All used

Input 1
Output 2
Used —4
se Output 1
* The following diagram shows the input and output range settings. Re-

ferto 7-6-1 Input Settings and Conversion Values or 7-7-1 Output Set-
tings and Conversions for more details.

Output 1: 0to 10 V. Set to 01.

Output 2: 4 to 20 mA. Set to 10.
!JT o
Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

m+1:DM20101| 1°0°1 00 1°1-0|0/0/0/0|1 0|01
(ROOARS) T T T

Input 1: 1to 5 V. Set to 10.
Input 2: 0to 10 V. Set to 01.
Input 3: 4 to 20 mA. Set to 10.
Input 4: 4 to 20 mA. Set to 10.

¢ Set the conversion time and resolution.
Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

m+18:D20118| 00 0 0 0 0 00
(0000 Hex) ‘ ‘

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

* Set the voltage/current range.

Output 1: Set to 0 for "0 to 10 V" range.

Output 2: Set to 1 for "4 to 20 mA" range.

Not used.

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

DM201035 117000 |0O]1]0

Output 4: Set to 1 for "4 to 20 mA" range.
Output 3: Set to 1 for "4 to 20 mA" range.
Output 2: Setto 0 for "0 to 10 V" range.
Output 1: Setto 0 for "1 to 5 V" range.
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2. Restart the CPU Unit.

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

Creating Ladder Programs

IO

EEEEEE

DD QDS DS DS

1,2,3.. 1.

Programming Console
The following example describes how to use analog inputs.

OR

Personal computer

The data that is converted from analog to digital and output to CIO words (n +
5) to (n+8) of the Special /0 Unit Area (CIO 2015 to CIO2018), is stored in
the specified addresses D00100 to DO0103 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 1to5V (n+5) = CI0 2015 | D00100
2 0to 10V (n+6) = CIO 2016 | D00101
3 410 20 mA (n+7) =ClO 2017 |D00102
4 410 20 mA (n+8) = ClI0 2018 | D00103

Note a) The addresses are set according to the unit number of the Special
I/0 Unit. Refer to 7-3-2 Unit Number Switch for further details.
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b) Set as required.

201904 Input 1 Disconnection Detection Flag (See note c.)

1L

Al

Always ON Flag

P4

Al

201906 Input 3 Disconnection Detection Flag (See note c.)

1L

Al

201907 Input 4 Disconnection Detection Flag (See note c.)

P4

Al

MOV (021)
2015
D00100

MOV (021)
2016
D00101

MOV (021)
2017
D00102

MOV (021)
2018
D00103

For 1 to 5V, the hexadecimal value 0000
to OFAO will be stored in CIO 2015, so if
there is no disconnection (i.e., 201904 is
OFF), CIO 2015 will be stored in
D00100.

In the same way, for 0 to 10 V, CIO 2016
will be stored in DO0101.

The disconnection detection function is not
valid for the 0 to 10-V range, so the
Disconnection Detection Flag cannot be
used.

In the same way, for 4 to 20 mA, CIO 2017
will be stored in DO0102.

In the same way, for 4 to 20 mA, CIO 2018
will be stored in DO0103.

c) The input Disconnection Detection Flag is allocated to bits 04 to
07 of word (n + 9). Refer to Allocations for Normal Mode on
page 320 and 7-6-6 Input Disconnection Detection Function for
further details.

2. The following example shows how to use analog outputs.

The setting address D00200 is stored in words (n+1) to (n+2) of the Special
I/0O Unit Area (CIO 2011 to CIO 2012) as a signed binary value between 0000

to OFAO hex.
* The following table shows the addresses used for analog output.
Output number | Input signal range | Output setting Original
address conversion
(n = CIO 2010) address
See note 1.
1 Oto10V (n+1) =CIO 2011 | D00200
2 4 to 20 mA (n+2) = CIO 2012 | D00201

Note a) The addresses are set according to the unit number of the Special
I/O Unit. Refer to 7-3-2 Unit Number Switch for further details.
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b) Set as required.

Execution condition
I MOV (021) D00200 is set in word CIO 2011.
D00200
2011
MOV (021) D00201 is set in word CIO 2012.
D00201
2012
Execut diti
Xecu.lfp coneton To start analog output, turn ON the
A1 SET Conversion Enable Bits 201000 to
201000 | 201001 (bits 00 to 01 of word
CIO 2010).
See Conversion Time and Resolution
Setting on page 333 for details.
SET The data in words CIO 2011 and CIO
201007 2012 will be output as 0 to 10 V, and
the data in CIO 2013 will be output as

4 to 20 mA.
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7-3 Components and Switch Settings

Front
With Terminal Block With Terminal Block Removed
— Indicators
H =]
MAD42 MAD42

RUN RUN i
ERC =l Eﬁﬁ]i 1l Terminal block
B B Al ADJ_| Bl A ..

Usor ——1-2() |@j|® @ | |®j ®

number

Z\?\Itlttlgf? x1oU |®|® x1o° |®|®

Voltage/current X)
switch | C

15l

O E]
B Ef (©es

Terminal block

I | - 1
= H T — DINTrack

mounting pin l )
Terminal block lock lever
(pull down to release
terminal block)

Side

',—E Slider

I —

O= O= 1

|

\

Expansion connector

Lo [o

'\_E Slider

[T
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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.

7-3-1 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 Operating | Lit Operating in normal mode.
(green) Not it Unit has stopped exchanging data with the
CPU Unit.

ERC (red) |Error Lit Alarm has occurred (such as disconnection
detected by detection) or initial settings are incorrect.
Unit Not it Operating normally.

ADJ (yel- |Adjusting |Flashing Operating in offset/gain adjustment mode.

low) Not it Other than the above.

ERH (red) |Errorinthe |Lit Error has occurred during data exchange
CPU Unit with the CPU Unit.

Not lit Operating normally.

7-3-2 Unit Number Switch

The CPU Unit and Analog I/O Unit exchange data via the Special I1/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 I/O 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 /0O Unit DM Area
MACH @7 8o setting | number addresses addresses
No. L‘; o 0 Unit #0 CIO 2000 to CIO 2009 D20000 to D20099
10"\ &8¢ 1 Unit#1  |CIO2010to CIO2019 | D20100 to D20199
2 Unit #2 CIO 2020 to CIO 2029 D20200 to D20299
Co1 8o 3 Unit #3 ClO 2030 to CIO 2039 D20300 to D20399
100 P . z‘? 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 ClO 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 + (nx 10) to D20000 + (n x 100) to
CIO 2000 + (nx 10) + 9 | D20000 + (n x 100) + 99

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

Note If two or more Special /O Units are assigned the same unit number, a “UNIT

No. DPL ERR? error (in the Programming Console) will be generated (A40113

will turn ON) and the PLC will not operate.
7-3-3 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.

OFF: Voltage input
ON: Current input

w | | 3 =g | Input 2
Ig_ = 19| Input 1
Bl
=P 34| Input 4

rJl Al 1| Input 3

&Caution Be sure to turn OFF the power to the PLC before mounting or removing the
terminal block.
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7-4 Wiring

7-4-1 Terminal Arrangement

The signal names corresponding to the connecting terminals are as shown in
the following diagram.

Voltage output 2 (+) B1
Output 2 (-) B2 Al Voltage output 1 (+)
Current output 2 (+) B3 |2 Output 1 (=)
N.C. B4 A3 Current output 1 (+)
Input 2 (+) g5 M4 | NC.
Input 2 (-) B |/ | Inputi (+)
AG B7 A6 Input 1 (-)
Input 4 (+) Bs LA/ | AG
Input 4 (-) Bg A8 | Input3 (+)
A9 Input 3 (-)

Note 1. The analog I/O numbers that can be used are set in the Data Memory
(DM).

2. The I/O signal ranges for individual inputs and outputs are set in the Data
Memory (DM). They can be set in units of I/O numbers.

3. The AG terminal (A7, B7) is connected to the 0-V analog circuit in the Unit.
Connecting shielded input lines can improve noise resistance.

4. The N.C. terminals (A4, B4) are not connected to internal circuitry.

7-4-2 Internal Circuitry

The following diagrams show the internal circuitry of the analog I/O section.

Input Circuitry
15 kQ 15 kQ roTTThTT 3
Input (+) ! W W Elnput circuit!
nput (+
p % 250 Q J_ l iand :
1 MQ - iconversion }
Input i/ 1oK@ e 1— icircuit !
nput (-) Voltage/ _L . ,
current > [ a
AG input switch << T
(analog :
ov) 1 MQ +

AG (common to all inputs)

! switch and! Voltage

Output Circuitry

! conversion! output (+)
1 circuit ! -

: : Voltage
bommmmme -4 + output (-)

AG (common to all outputs)
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Current Output Circuitry

AA
Wi

Output

1switch Current

rand con- output (+)

version

cireutt Current
output (-)

Internal Configuration

[ 1
A Indicators/Switﬂh

B
MPU

loutput]

Externally
connected
terminal

Bus o o

5
interface L
|/
Oscillator ] EEPROM

Photocoupler insulation

+15V

. Regulator +5V
5V Insulation-type 9

DC-to-DC
converter

-15V

v |

CJ-series PLC
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7-4-3 Voltage Input Disconnection

®
O \ 4
Connected
device #1
©
- _C_/_ __
li h
! 1
! 1
l :
! 1
! I
! 1
! 1
l :
! 1
NI
[} (/ ‘\
! T
1
| : $
! I
1
| I
! i
1
H\ 4
-——-4--F--—-—-—4-- 7
1
®— Connected '
device #2 1
/
Ay O
K
| |
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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7-4-4

I/0 Wiring Example

Output 2 CJ1W-MAD42
(Voltage output)
¢ sprororiers o B1
-: o Al o
— — o B2
Yoo e A2 o
e Shield o B3
Input 2 - A3 o Input 1
(Voltage input) ° B4 (Current input)
Ad o
+ > T - o B5
Pl . A5 o e <] +
- - © B6 i L
"""" oY A6 o L L _
Shield 1 | o 57 T
See note 4. A7 of------- 3
o B8 See note 4.
A8 o
o B9
A9 o
Note When using current inputs, pins IN1 of the voltage/current switch must be
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setto ON. Refer to 7-3-3 Voltage/Current Switch for further details. Also set
the voltage and current ranges in D(m+35) in the DM Area.

For inputs that are not used, either set to “0: Not used” in the input number
settings (refer to 7-6-1 Input Settings and Conversion Values) or short-cir-
cuit the voltage input terminals (V+) and (V-).

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.

When connecting the shield of the analog input cables to the Unit's AG ter-
minals (A7, B7), as shown in the previous diagram, use a wire that is 30 cm
max. in length if possible.

B

Fork type

& o
M3 screw 6.0 mm max.
K N
~ § Round type
6.0 mm

Connecting shielded cable to the Unit's AG terminals (A7, B7) can improve

noise resistance.

To minimize output wiring noise, ground the output signal line to the input

device.
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7-4-5

I/0 Wiring Considerations

When wiring inputs, apply the following points to avoid noise interference and
optimize Analog I/0 Unit performance.

* Use two-core shielded twisted-pair cables for external connections.

* Route 1/O 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 out-
put cables into the same duct.

e 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.

7-5 Exchanging Data with the CPU Unit

7-5-1 Outline of Data Exchange
Data is exchanged between the CPU Unit and the CJ1W-MAD42 Analog I/O
Unit via the Special I/0 Unit Area (for data used to operate the Unit) and the
Special 1/0 Unit DM Area (for data used for initial settings).
/O Refresh Data
Analog input conversion values, analog output set values, and other data
used to operate the Unit 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 analog out-
put signal ranges, is allocated in the Special I/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.
CJ-series CPU Unit CJ1W-MAD42 Analog I/O Unit
Special I/0 Unit Area I/0 Refresh Data
— 2000 + n x 10
Analog inputs Exchanges normal data See 7-5-6 I/O
10 B Analog outputs such as analog inputs and Refresh Data
words analog outputs. Allocations for
I/O refresh details.
— 2000 +nx10+9
DM (Data Memory) Area Fixed Data
— D20000 + n x 100
Inout sianal range Transmits initial settings
P 9 9 such as analog input
100 | Output signal range ranges and analog output See 7-5-5 Fixed
words Power ON or ranges. Data Allocations
Unit restart for details.
— D20000 + n x 100 + 99

n: Unit number
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7-5-2  Unit Number Settings

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

Switch Unit Special/O Unit Area Special /0O Unit DM Area

MACH QJ’I 8o setting | number addresses addresses
No. o=° 0 Unit #0 CIO 2000 to CIO 2009 D20000 to D20099
10"\ 1 Unit#1 | CIO 2010 to CIO 2019 D20100 to D20199
2 Unit #2 CIO 2020 to CIO 2029 D20200 to D20299
8o 3 Unit #3 CIO 2030 to CIO 2039 D20300 to D20399
1d>gezs 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 CIO | D20000 + (n x 100) to

2000 + (nx 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, a “UNIT
No. DPL ERR?” error (in the Programming Console) will be generated (A40113
will turn ON) and the PLC will not operate.

7-5-3 Operation Mode Setting

The operation mode can be switched between normal mode and adjustment
mode (for offset gain adjustment) by changing the setting in bits 00 to 07 of

D(m+18).
Settings in D(m+18)
DM word Bits
514131211 ]10] 9] 8] 7][6]5]4a][3]2]1]0o0
D(m+18) Conversion time/resolution setting Operation mode setting

00: Normal mode
C1: Adjustment mode

m = D20000 + (unit number x 100)
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7-5-4 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/0 Unit
Area word
address

Function

A50200

Unit No. O 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 1/0
Unit Restart Bit ON and then OFF again, replace the Analog I/O Unit.
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7-5-5 Fixed Data Allocations

DM Allocation and
Contents

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

SYSMAC CJ-series CPU Unit CJ1W-MAD42 Analog I/0O Unit
(Special 1/0 Unit DM Area) (Fixed Data Area)
Word -
I/O conversion
Unit #0 D20000 to D20099 D(m) permission loop
Unit #1 D20100 to D20199 mode setting
Unit #2 D20200 to D20299 Data is automatically D(m+1) I/O signal range
i D20300 to D20399 transferred to each unit
Unit #3 number when the power D(m+2to | Output hold
Unit #4 D20400 to D20499 is turned ON, or when m+3) function setting
. the Special I/0 Unit
Unit #5 D20500 to D20599 Restart Bit is turned ON. D(m+6 to Sets number of
. + samples for mean
Unit #6 D20600 to D20699 m+9) value processing
Unit #7 D20700 to D20799
: D(m+10 to | Ratio set value,
Unit #8 D20800 to D20899 m+13) bias value setting
Unit #9 D20900 to D20999 _
Conversion
Unit #10 D21000 to D21099 time/resolution
D(m+18) setting and
~ - operation mode
Unit #n D20000 + (n x 100) to setting
D20000 + (n x 100) + 99 Output scaling
- N function setting
D(m+19 (Only when
Unit #95 D29500 to D29599 to m+22) conversion time is
1 ms and
resolution is
4,000.)
Input scaling

316

function setting
D(m+27 | (Onlywhen
to m+34) conversion time is

1 ms and
resolution is
4,000.)

Voltage/current

D range setting (Only
(m+35) for1to5Vand 4

to 20 mA.)
m = 20000 + (unit number x 100)

Note 1. The Special I/0 Unit DM Area words that are occupied by the Analog 1/0
Unit are set using the unit number switch on the front panel of the Unit. Re-
fer to 7-3-2 Unit Number Switch 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, a

“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.

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

DM word Bits
15/ 14][13[12]11]10] 9] 8|7 ][6]5]a]3]2]1]o0

D(m) Ratio conversion use setting Input use setting Output use setting

Not used. |Notused. |Loop 2 Loop 1 Input | Input | Input | Input | Not [ Not | Out- | Out-

4 3 2 1 used. |used. |put 2 | put 1

D(m+1) Input signal range setting Output signal range setting

Input 4 Input 3 Input 2 Input 1 Not used. |Notused. |Output2 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.
D(m+5) Not used.
D(m+6) Input 1: Mean value processing setting
D(m+7) Input 2: Mean value processing setting
D(m+8) Input 3: Mean value processing setting
D(m+9) Input 4: Mean value processing setting
D(m+10) Loop 1 (input 1 to output 1), A constant
D(m+11) Loop 1 (input 1 to output 1), B constant
D(m+12) Loop 2 (input 2 to output 2), A constant
D(m+13) Loop 2 (input 2 to output 2), B constant
D(m+14) Not used.
D(m+15) Not used.
D(m+16) Not used.
D(m+17) Not used.
D(m+18) Conversion time and resolution setting Operation mode setting
D(m+19) Output 1 scaling lower limit (Enabled only for conversion time of 1 ms and resolution of 4,000.)
D(m+20) Output 1 scaling upper limit (Enabled only for conversion time of 1 ms and resolution of 4,000.)
D(m+21) Output 2 scaling lower limit (Enabled only for conversion time of 1 ms and resolution of 4,000.)
D(m+22) Output 2 scaling upper limit (Enabled only for conversion time of 1 ms and resolution of 4,000.)
D(m+23) Not used.
D(m+24) Not used.
D(m+25) Not used.
D(m+26) Not used.
D(m+27) Input 1 scaling lower limit
D(m+28) Input 1 scaling upper limit
D(m+29) Input 2 scaling lower limit
D(m+30) Input 2 scaling upper limit
D(m+31) Input 3 scaling lower limit
D(m+32) Input 3 scaling upper limit
D(m+33) Input 4 scaling lower limit
D(m+34) Input 4 scaling upper limit
D(m+35) Voltage/current range setting (Enabled only when set for 1 to 5V, 4 to 20 mA)

Not used.

Input | Input | Input | Input
4 3 2 1

Out-
put 2

Out-
put 1

Not used.
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Set Values and Stored Values

Item

Contents

Page

Input

Use setting

0: Not used.
1:  Used.

322

Input signal range

00: —-10to 10V

01: Oto10V

10: 1to 5V, 4 to 20 mA (See note 1.)
11: Oto5V

322

Voltage/current range setting

0: Voltage range (1 to 5 V)
1: Current range (4 to 20 mA)

Mean value processing set-
ting

0000: Mean value processing for 2 buffers (See note 3.)
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

324

Scaling setting

Set any value in binary data from -32,000 (8,300) to +32,000 (7D00), except

when upper limit = lower limit (not 0000).

Output

Use setting

0: Not used.
1. Used.

331

Output signal range

00: -10to 10V
01: Oto10V
10: 1to5V
11: Oto5V

331

Voltage/current range setting

0: Voltage range (1 to 5 V)
1: Current range (4 to 20 mA)

Output status when stopped

00: CLR Outputs 0 or minimum value of each range.
(See note 2.)

01: HOLD Holds output just before stopping.

02: MAX Outputs maximum value of range.

334

Scaling setting

Set any value in binary data from —32,000 (8,300) to +32,000 (7D00), except

when upper limit = lower limit (not 0000).

Loop

Ratio conversion use setting

00: Not used.

01: Uses positive gradient conversion.
10: Uses negative gradient conversion.
11: Same as for setting “00” above.
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A constant

4 digits BCD (0 to 9999)

B constant

16-bit binary data

Conversion time/resolution setting (for
inputs and outputs)

00: Conversion time of 1 ms and resolution of 4,000
C1: Conversion time of 500 us and resolution of 8,000

324
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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 7-3-3 Voltage/Current Switch for

details.

For the range of £10 V, the output is 0 V. For other output signal ranges,
the minimum value of each signal range is output. Refer to 7-7-3 Output

Hold Function for details.

The default setting for mean value processing is to use two buffers.
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7-5-6 1/0 Refresh Data Allocations

Special I/O Unit Area I/O refresh data for the Analog I/O Unit is exchanged according to the alloca-
Allocation and Contents tions in the Special 1/0 Unit Area. Analog input converted values and analog
output set values are exchanged with the CPU Unit at I/O refresh.
SYSMAC CJ-series CPU Unit CJ1W-MAD42 Analog I/0O Unit
(Special I/0 Unit Area) (/O Refresh Data Area)
Allocated words Normal mode
i 1/0 refresh
Unit #0 CIO 2000 to CIO 2009 8:8 n t+04 OUT refresh
Unit #1 CIO 2010 to CIO 2019 —
. ClOn+5
Unit #2 ClO 2020 to CIO 2029 | | At the I/O refresh by the to IN refresh
PLC, outputs (CPU to
Unit #3 ClO 2030 to CIO 2039 | | ypjty andpinpu(ts (Unit to ClOn+9
; CPU) are refreshed in
Unit #4 Cl0 204010 CIO 2049 | | T 1er with every cycle.
Unit #5 CIlO 2050 to CIO 2059 Adjustment mode
Unit #6 CIO 2060 to CIO 2069
ClOnto OUT refresh
Unit #7 ClO 2070 to CIO 2079 ClOn+7 refres
Unit #8 CIO 2080 to CIO 2089 Clon+8
i to IN refresh
Unit #9 CIO 2090 to CIO 2099 O N +9
Unit #10 ClO 2100 to CIO 2109
- CIO 2000 + (n x 10) to
Unit #n CIlO 2000 + (ﬁ X 10))+ 9 n = 2000 + (unit number x 10)
Unit #95 CIO 2950 to CIO 2959

Note 1. The Special I/O Unit Area words that are occupied by the Analog I/O Unit
are set using the unit number switch on the front panel of the Unit. Refer to
7-3-2 Unit Number Switch for details on the method used to set the unit
number switch.

2. If two or more Special I/0O Units are assigned the same unit number, a
“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 For normal mode, set bits 00 to 07 in D(m+18) to 00 hex.
Mode The allocation of words and bits in the CIO Area is shown in the following
table.
/10 Word Bits
15 /14131211109 [ 8|7 |6 |5 [4[3][2[1]0
Output n Not used. Peak value hold Not used. |Conver-
(CPU to sion
Unit) enable
Input | Input | Input | Input Out- | Out-
4 3 2 1 put 2 | put 1
n+1 Output 1 set value
163 162 16! 16°
n+2 Output 2 set value
n+3 Not used.
n+4 Not used.
Input n+5 Input 1 conversion value / Loop 1 calculation result
(Unit to 3 2 1 0
n+6 Input 2 conversion value / Loop 2 calculation result
n+7 Input 3 conversion value
n+8 Input 4 conversion value
n+9 Alarm Flags Disconnection detec- Output
tion setting
error
Input | Input | Input | Input Out- | Out-
4 3 2 1 put 2 | put 1
Set Values and Stored Values
1/0 Item Contents Page
Input Peak value hold function 0: Not used. 327
1: Peak value hold used.
Conversion value 16-bit binary data 323
Calculation result
Disconnection detection 0: No disconnection 330
1: Disconnection
Output Conversion enable 0: Conversion output stopped. 333
1: Conversion output begun.
Set value 16-bit binary data 332
Output setting error 0: No error 336
1: Output setting error
Common Alarm Flags Bits 00 to 03: Output set value error 358
Bits 04 to 07: Input disconnection detection
Bit 08: Ratio conversion use setting error;
scaling data error
Bit 09: Ratio set value error
Bit 10: Output hold setting error
Bit 11: Mean value processing setting error
Bit 12: Conversion time/resolution; operation | 359
mode setting error
Bit 15: Operating in adjustment mode.
(Always 0 in normal mode.)

Note For the CIO word addresses, n = CIO 2000 + unit number x 10.
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The input disconnection detection function can be used when the input signal
range is set for 1 to 5V (4 to 20 mA).

Input signal range Voltage/current
1to5V 0.3 V max.
410 20 mA 1.2 mA max.
Allocation for Adjustment For adjustment mode, set bits 00 to 07 in D(m+18) to 01 hex.
Mode The allocation of CIO words and bits is shown in the following table.
/0 Word Bits
15/14]13]122]11]10] 9|8 7[6]5]4a][3] 2]1]0
Qutput |n Not used. Inputs and outputs to be adjusted
(CPU to 1 0
Unit) 16 16
n+1 Not used. Notused. |CIr |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
(Unit to 3 2 1 0
CPU) 16 16 16 16
n+9 Alarm Flags Disconnection detec- | Not used.
tion
Input | Input | Input | Input
4 3 2 1
Set Values and Stored Refer to 7-9-1 Adjustment Mode Operational Flow for further details.
Values Item Contents
Input or output to be Sets input or output to be adjusted.
adjusted Leftmost digit: 1 (output) or 2 (input)
Rightmost digit: 1 to 2 (output)/ 1 to 4 (input)
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.
Cir (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: 1/0 number setting error (in adjustment mode)
Bit 14: EEPROM write error (in adjustment mode)
Bit 15: Operating in adjustment mode.
(Always ON in adjustment mode.)

Note For the CIO word addresses, n = CIO 2000 + (unit number x 10).
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The input disconnection detection function can be used when the input signal
range is set for 1 to 5V (4 to 20 mA).

Input signal range Voltage/current
1to5V 0.3 V max.
410 20 mA 1.2 mA max.

7-6  Analog Input Functions and Operating Procedures

7-6-1 Input Settings and Conversion Values

Setting Inputs and Signal Ranges

Input Numbers

The Analog I/O Unit converts only analog inputs specified by input numbers 1
to 4. 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)

Input 4
Input 3
Input 2
Input 1

]

0: Not used
1: Used

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

Sampling interval = (1 ms) (See note.) x (Number of inputs used)
For the DM word addresses, m = D20000 + (unit number x 100)
The word for inputs that have been set to “Not used” will always be “0000.”

Note This value will be 500 us when the setting is for 500 us and a resolution of
8,000.

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 (i.e., input numbers 1 to 4).
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

D(m+1) 3 3
< ™ ] —
5 5 5 5
Q. Q. Q. Q.
£ £ £ £
00: -10to 10V
01:0to 10V
10:1to5V/4t020 mA
11:0to5V

Note 1. For the DM word addresses, m = D20000 + (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.
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Voltage/Current Range

Setting

Reading Conversion

Values

Example 1

Example 2

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/O Unit Restart Bit in order to transfer the contents of the DM settings
to the Special 1/0 Unit.

When “1 to 5V, 4 to 20 mA” is selected for the input 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 accu-
racy of current output specifications.

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

D(m+35)

Input 4
Input 3
Input 2
Input 1

]

0: Voltage: 1 Vto 5V
1: Current 4 mA to 20 mA

Analog input conversion values are stored for each input number, in CIO
words n+5 to n+8.

Word Function Stored value
n+5 Input 1 conversion value 16-bit binary data

n+6 Input 2 conversion value

n+7 Input 3 conversion value

n+8 Input 4 conversion value

Input condition

For the CIO word addresses, n = CIO 2000 + (unit number x 10).
Use MOV(021) or XFER(070) to read conversion values in the user program.

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

Input condition

Conversion data in CIO word
MOV(©2T) 2005 (input number 1) is read
2005 to D0O0001.

D00001

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

XFER(070) Conversion data in CIO words
2005 and 2008 (input num-
#0004 bers 1 and 4) is read to
2005 D00001 and D0O0004.

D00001

For details regarding conversion value scaling, refer to Scaling on page 370.
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7-6-2 Conversion Time and Resolution Setting

Note

Bits 08 to 15 in DM word m+18 can be used to set the conversion time and
resolution for the CJ1W-MAD42 to increase speed and accuracy.

This setting applies to analog inputs 1 to 4, i.e., there are not individual set-
tings 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
C1: Conversion time = 250 ps, resolution = 8,000

(m = D20000 + 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 1/0
Unit Restart Bit in order to transfer the contents of the DM settings to the Spe-
cial I/O Unit.

7-6-3 Mean Value Processing

324

The Analog I/0O 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 A
— (Meanvalue —— | Conversion value

processing)

Buffer 4 (Values stored in

CIO words n+5 and
| 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 after data con-
version 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
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Device to make the settings in D(m+6) to D(m+9) as shown in the following
table.

DM word Function Set value

D(m+6) Input 1 mean value processing |0000: Mean value processing with 2 buffers
; 0001: No mean value processing
( ) Input 2 mean value process!ng 0002: Mean value processing with 4 buffers
D(m+8) Input 3 mean value processing | 9oo3: Mean value processing with 8 buffers
(m+9) Input 4 mean value processing | 0004: Mean value processing with 16 buffers
0005: Mean value processing with 32 buffers
0006: Mean value processing with 64 buffers

)

m+7

For the DM word addresses, m = D20000 + (unit number x 100)

Note 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 to transfer the contents of the DM settings to the Special 1/0
Unit.

The history buffer operational means are calculated as shown below. (In this
example, there are four buffers.)

1,2,3... 1. With the first cycle, Data 1 is stored in all the history buffers.

(Mean value  —~  "Conversion 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  —  Conversion 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
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4. With the fourth cycle, the Data 4 is stored in the first history buffer.

Data 3
(Mean value o 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
(Meanvalue  —  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. When the mean value processing function is used, the delay in refreshing
converted data for input signal changes will be as shown in the following
diagram.

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

Input signal (V2 E——
to the Unit (V)

ForV =20V (-10to 10 V)
When Resolution is 1 ms/4,000
e For One Word
t=n+(2t03)
e Form Words (1 <m <4)
) No averaging (n = 1) or two averaging buffers (n = 2)
Time (ms) t=nx(m+2)
For n averaging buffers (4 < n < 64)
t=(n-2)xm+10.5
Conversiondata [~~~ P When Resolution is 500 (1s/8,000
! e For One Word
| t=[n+(2to 3)] x 1/4
| e Form Words (1 <m <4)
} No averaging (n = 1) or two averaging buffers (n = 2)
|
|
|
|
|

t=nx(m+2)x1/2
For n averaging buffers (4 < n < 64)

t=[(n—2)xm+10.5]x 1/2

iéﬁ Time (ms)
| |
t: Delay
Response Time for a Unit: ms
Resolution of 1 ms/4,000 m n
64 32 16 8 4 2 1
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 22.5 14.5 8 4
1 67 35 19 11 7 5 3
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Response Time for a Unit: ms
Resolution of 500 11s/8,000 m n
64 32 16 8 4 2 1
4 129.25 65.25 33.25 17.25 9.25 6 3
3 98.25 50.25 26.25 14.25 8.25 5 2.5
2 67.25 35.25 19.25 11.25 7.25 4 2
1 33.5 17.5 9.5 55 3.5 2.5 1.5

The above response times are not affected by the number of analog 1/O points
that are used.

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

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 1/2 = 67.25 (ms)
* Response time forinput 1:t=1x (2 + 2) x 1/2 =2 (ms)

7-6-4 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 4

Conversion value when
the peak value hold
function is used

Peak value hold

»

;(Time)

The peak value hold function can be set individually for each input number by
turning on the respective bits (04 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

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
\(/)allleJ:eS will be reset when the bits are turned

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

327



Analog Input Functions and Operating Procedures Section 7-6

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

Input condition ™ )
11 e maximum
" 200004) 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
04 to 07 of the word n) are cleared and the peak value hold function is dis-
abled.

7-6-5 Input Scaling Function

Note

Setting Upper and Lower
Limits for Input Scaling
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When upper and lower limits (within a decimal range of —32,000 to 32,000)
have been preset in 16-bit binary data (from 8300 to 7D00) in the CPU Unit’s
DM Area, analog input values can then be automatically converted into a
user-specified unit following A/D conversion, with the upper and lower limits
taken as full scale based on that resolution value. (See note 1.) This scaling
function eliminates the previous need to provide programs for numeric conver-
sion into specified units. It is only enabled, however, for a conversion time of 1
ms and a resolution of 4,000 (and not for a conversion time of 500 us and a
resolution of 8,000).

1. To setthe upper or lower limit to a negative number, use two’s complement.
(Set 8300 to FFF for —32,000 to —1.)

2. Addresses m = D20000 + unit number x 100 are allocated in the DM Area.

3. Besides upper limit > lower limit, it is also possible to set lower limit < upper
limit. (Reverse scaling is supported.)

4. Actual A/D conversion is executed at up to —-5% to +105% of full scale.

5. When setting upper and lower limits in the DM Area in the specified units,
be sure to make the settings in 16-bit binary data (with negative values set
as two’s complement). For decimal numbers —32,000 to +32,000, set 16-
bit binary data (8300 to 7D00).

6. The scaling function is enabled for only a conversion time of 1 ms and a
resolution of 4,000 (and not for a conversion time of 500 us and a resolu-
tion of 8,000).

7. The scaling function cannot be used when the ratio conversion function is
used.

8. If the scaling upper limit equals the lower limit, or if the scaling upper limit
or lower limit is outside the range of +32,000, a scaling data setting error is
generated and scaling cannot be executed. Operation starts normally
when both the upper and lower limits are set to 0000 (the default values).

Set the scaling upper and lower limits for inputs 1 to 4 in words m+27 to m+34
of the DM Area, as shown below.
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Note For decimal numbers —-32,000 to +32,000, set 16-bit binary data (8300 to

7D00).
DM word Bits
514131211 ]10] 9] 8] 7][6]5]4a][3]2]1]0o0
D(m+27) Input 1 scaling lower limit
D(m+28) Input 1 scaling upper limit
D(m+29) Input 2 scaling lower limit
D(m+30) Input 2 scaling upper limit
D(m+31) Input 3 scaling lower limit
D(m+32) Input 3 scaling upper limit
D(m+33) Input 4 scaling lower limit
D(m+34) Input 4 scaling upper limit

Example Setting 1 Set the following conditions in D(m+27) to D(m+34). (The values shown in

parentheses are binary data.)

Set value
Oto10V
0000 (0000)
10,000 (2710)

Setting condition
Input signal range
Scaling lower limit
Scaling upper limit

When Input Signal Range is 0 Vto 10 V

Offset upper limit 10500 (2904) ____________ | ______________
Scaling upper limit 10000 (2710) ===~~~ ~~~~""T[TTTTTTTTToooo AT

1

i

1

Offset lower limit 0000 (0000) T
Scaling lower limit -500 (FEOC) ~~~~"~"""~~ 7oV i
1

1

i

The following table shows the correspondence between input signals and
converted scaling values. (The values shown in parentheses are binary data.)

Input signal Conversion result
ov 0000 (0000)
10V 10,000 (2710)
-05V -500 (FEOC)
105V 10,500 (2904)

Example Setting 2
(Reverse Scaling)

Set the following conditions in D(m+27) to D(m+34). (The values shown in
parentheses are binary data.)

Set value
Oto10V

Setting condition
Input signal range

Scaling lower limit

10000 (2710)

Scaling upper limit

0000 (0000)
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When Input Signal Range is 0 V to 10 V (Reverse Scaling)

10500 (2904) -~
10000 (2710) —~

0000 (0000)
-500 (EFCO) -

S Y SO

1
1
1
|
-05V +10V

The following table shows the correspondence between input signals and
converted scaling values. (The values shown in parentheses are binary data.)

Input signal Conversion result
ov 10,000 (2710)
10V 0000 (0000)
-05V 10,500 (2904)
105V -500 (FEOC)

7-6-6 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.

Range Current/voltage
1to5V 0.3 V max.
4t020 mA 1.2 mA max.

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 04 to 07 of 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
<+ o o -
- e e
> > > >
o o o o
c c c c

[

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 = CIO 2000 + (unit number x 10).
The conversion value during a disconnection will be 0000.
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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.)

200904
1L

] Pl MOV (021) The conver-

sion value in
20051 CIO word
D000o1 | 2005 (input
number 1) is
read to
D00001.

7-7 Analog Output Functions and Operating Procedures
7-7-1  Output Settings and Conversions

Setting Outputs and Signal Ranges

Output Numbers The Analog I/0O Unit converts analog outputs specified by output numbers 1 to
2 only. To specify the analog 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)

Output 2
Output 1

i

0: Not used
1: Used

The analog output conversion cycle can be shortened by setting any unused
output numbers to 0.

Conversion cycle = (1 ms) (See note 3.) x (Number of outputs used)
Note

—

For the DM word addresses, m = D20000 + (unit number x 100).
2. Output numbers not used (set to 0) will be output at 0 V.

3. This value will be 500 us when the setting is for 500 us and a resolution of
8,000.

Output Signal Range Any of four types of output signal range (-10to 10V, 0to 10V, 1 to 5 V/4 to

20 mA, and 0 to 5 V) can be selected for each of the outputs (i.e., output num-
bers 1 to 4). To specify the output signal range for each output, use a Pro-
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gramming Device to set the D(m+1) 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+1)

Output2 [ =~
Output 1

!

00: -10to 10V
01:0to 10V

10: 1 to 5 V/4 t0o 20 mA
11:0to5V

For the DM word addresses, m = D20000 + (unit number x 100).

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 /0 Unit Restart Bit to transfer the contents of the DM settings to the
Special 1/0 Unit.

Note 1.

Voltage/Current Range When “1 to 5V, 4 to 20 mA” is selected for the output signal range, either the
Setting

“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 current output specifications.

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

D(m+35)

Output2 | =~
Output 1

!

0: Voltage: 1 Vto 5V
1: Current 4 mA to 20 mA

Writing Set Values Analog output set values are written to CIO words (n+1) and (n+2).

Word Function Stored value
n+1 Output 1 set value 16-bit binary data
n+2 Output 2 set value

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

Use MOV(021) or XFER(070) to write values in the user program.

Example 1 In this example, the set value from only one input is read. (The unit number is
0.)

Input condition
L
I

MOV (021) The set value stored in D 00001
D00001 is written to CIO word 2001 (out-
2001 put number 1).
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Example 2

Input condition
1

In this example, multiple set values are written. (The unit number is #0.)

XFER(070
o0 The set values stored in D 00001
#0004] o D 00004 are written to CIO words
pooooi| 2001 to 2004 (outputs 1 to 4).

2001

Note If the set value has been written outside the specified range, an output setting

error will occur.

7-7-2 Conversion Time and Resolution Setting

Starting and Stopping

Conversion

Note

1,2,3...

Bits 08 to 15 in DM word m+18 can be used to set the conversion time and
resolution for the CJ1W-MADA42 to increase speed and accuracy.

This setting applies to analog inputs 1 to 4, i.e., there are not individual set-
tings for each input.

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

D(m+18)

I |
00: Conversion time = 1 ms, resolution = 4,000  (m = D20000 + unit number x 100)
C1: Conversion time = 500 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 1/0 Unit.

To begin analog output conversion, turn ON the corresponding Conversion
Enable Bit (word n, bits 00 and 01) 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 2
Output 1

B

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 = CIO 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 Setting Outputs
and Signal Ranges on page 331 and 7-7-3 Output Hold Function.

Conversion will not begin under the following conditions even if the Conver-
sion Enable Bit is turned ON. Refer to 7-7-3 Output Hold Function.

1. In adjustment mode, when something other than the output number is out-
put during adjustment.

2. When an output setting value occurs.

3. When a fatal error occurs at the PLC.
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4. When there is an input disconnection during a ratio conversion.

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 Conver-
sion 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
f 200000) Conversion
begins for

output
number 1.

7-7-3 Output Hold Function

334

1,2,3...

The Analog I/O Unit stops conversion under the following circumstances and
outputs the value set by the output hold function.

1. When the Conversion Enable Bit is OFF. Refer to Conversion Time and
Resolution Setting on page 333.

2. In adjustment mode, when something other than the output number is out-
put during adjustment. Refer to 7-9-2 Input Offset and Gain Adjustment
Procedures.

When an output setting value occurs.

When a fatal error occurs at the PLC.

When there is an input disconnection during ratio conversion.
When there is an 1/O bus error.

When the CPU Unit is in LOAD OFF status.

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.

© N o O

Output signal CLR HOLD MAX
range

Oto10V —0.5V (Min.-5% | Voltage that was output | 10.5V (Max. +5% of
of full scale) just prior to stop. full scale)

-10to 10V ooV Voltage that was output | 11.0 V (Max. +5% of

just prior to stop. full scale)

1to5V 0.8 V (Min. -5% | Voltage that was output | 5.2 V (Max. +5% of
of full scale) just prior to stop. full scale)

Oto5V -0.25 V (Min. Voltage that was output | 5.25 V (Max. +5% of
—5% of full scale) | just prior to stop. full scale)

410 20 mA 3.2 mA (Min. Voltage that was output | 20.8 mA (Max. +5%
—0.5% of full just prior to stop. of full scale)
scale)

The above values may fluctuate if offset/gain adjustment has been applied.
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To specify the output hold function, use a Programming Device to set the DM
Area words D(m+2) to D(m+5) as shown in the following table.

DM word Function Set value

D(m+2) Output 1: Output status when stopped xx00: CLR

Output 0 or mini-

D(m+3) Output 2: Output status when stopped (~5%).

mum value of range

xx01: HOLD
Hold output value
prior to stop.

xx02: MAX
Output maximum
value of range
(105%).

Set any value in the leftmost

bytes (xx).

For the DM word addresses, m = D20000 + (unit number x 100).

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/0O Unit Restart Bit to transfer the contents of the DM settings to the Special I/
O Unit.

7-7-4 Output Scaling Function

When upper and lower limits (within a decimal range of —32,000 to 32,000)
have been preset in 16-bit binary data (from 8300 to 7D00) in the CPU Unit’s
DM Area, within a range of —32,000 to 32,000 decimal, analog output set val-
ues are automatically converted to the resolution value with the upper and
lower limits taken as full scale, and are then converted from digital to analog.
(See note 1.) This scaling function eliminates the previous necessity of provid-
ing programs for numeric conversion from specified units. It is only enabled,
however, for a conversion time of 1 ms and a resolution of 4,000 (and not for a
conversion time of 500 us and a resolution of 8,000).

Note

1.

To set the upper or lower limit to a negative number, use two’s complement.
(Set 8300 to FFF for —32,000 to —1.)

Addresses m = D20000 + unit number x 100 are allocated in the DM Area.
Besides upper limit > lower limit, it is also possible to set lower limit < upper
limit. (Reverse scaling is supported.)

Actual D/A conversion is executed at up to —5% to +105% of full scale.
When setting upper and lower limits in the DM Area in the specified units,

be sure to make the settings in 16-bit binary data (with negative values set
as two’s complement).

The scaling function is enabled for only a conversion time of 1 ms and a
resolution of 4,000 (and not for a conversion time of 500 us and a resolu-
tion of 8,000).

The scaling function cannot be used when the ratio conversion function is
used.

If the scaling upper limit equals the lower limit, or if the scaling upper limit
or lower limit is outside the range of +32,000, a scaling data setting error is
generated and scaling cannot be executed. Operation starts normally
when both the upper and lower limits are set to 0000 (the default values).
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Setting Upper and Lower

Set the scaling upper and lower limits for outputs 1 and 2 in words D(m+19) to
Limits for Output Scaling

D(m+22) of the DM Area, as shown below.

Note For decimal numbers —-32,000 to +32,000, set 16-bit binary data (8300 to

7D00).
DM word Bits
15/14]13]12][11]10] 98] 7]6]5]4a]3]2]1]o0
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

Example Setting 1 Set the following conditions in D(m+19) to D(m+22). (The values shown in

parentheses are binary data.)

Setting condition Set value
Output signal range |0to 10V
Scaling lower limit 0000 (0000)
Scaling upper limit | 10,000 (2710)

When Output Signal Range is0 Vto 10 V

+10.5V === mmmmmmmmf oo .
T A e
i
1 1
L
\
| ! Scaling line
N
[
oV T
Y VI /1" 0000 (0000) U
1 1
~500(FE0C) P
I 10500 (2004)
10000 (2710)

The following table shows the correspondence between output signals and
converted scaling values. (The values shown in parentheses are 16-bit binary

data.)
Output set value Output signal
0000 (0000) oV
10,000 (2710) 10V
-500 (FEOC) -05V
10,500 (2904) 105V

Example Setting 2
(Reverse Scaling)

Set the following conditions in D(m+27) to D(m+34). (The values shown in
parentheses are binary data.)
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Setting condition

Set value

Output signal range

Oto10V

Scaling lower limit

10000 (2710)

Scaling upper limit

0000 (0000)
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When Output Signal Range is0 V to 10 V

+105V -+
+10V -+
1
1
i
i Scaling line
1
1
1
1
i
1
ov—:
-0.5 V-4 1
i | i
: | |
1
i 10500 (2904)
1
-500 (FEOC) 10000 (2710)

The following table shows the correspondence between output signals and
converted scaling values. (The values shown in parentheses are 16-bit binary

data.)
Conversion result Output signal
10,000 (2710) ov
0000 (0000) 10V
10,500 (2904) -05V
-500 (FEOC) 105V

7-7-5 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 and 01).

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

Word n+9

Output 2
Output 1

i

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.

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

2. The voltage for an output number at which a setting error has occurred will
be output according to the output hold function.

7-8 Ratio Conversion Function

The Analog I/O Unit has a ratio conversion function that enables it to perform
analog-to-analog conversions by itself, without utilizing the PLC. It can use

either Loop 1 (input number 1 — output number 1), Loop 2 (input number 2 —
output number 2).

Input 1 — Ratio bias calculation — Output 1
Input 2 — Ratio bias calculation — Output 2

The relationship between the analog input and the analog output is expressed
by the following conversion equations.
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Positive Gradient (Analog output) = A x (Analog input) + B
Conversion
Analog output
i .
Yo A=
X
A
e
Analog input
A: Ratio set value 010 99.99 (BCD)
B: Bias 8000 to 7FFF (16-bit binary data)

The following example is for an I/O range of —10 to 10 V.

Constant A: 0050 (0.5)
Constant B: 0190 (2.0 V)

Analog input: —-10to 10V
Analog output =0.5%x(-10t010V)+2.0V

=-3.0to 7.0V
Note The scaling function cannot be used simultaneously with the ration conversion
function.
Negative Gradient (Analog output) = F — A x (Analog input) + B
Conversion
F+B N - - - - - -
A
Y
A="x
Analog output
Y
X
Analog input
F: Output range maximum value
A: Ratio set value 0 t0 99.99 (BCD)
B: Bias 8000 to 7FFF (16-bit binary data)

The following example is for an I/O range of 0 to 10 V.

Constant A: 1000 (10.0)

Constant B: 0068 (0.5 V)

F: 10 V (output range maximum value)

Analog input: Oto1V

Analog output =10V -10x(0to1V)+0.5V
=10.5t005V
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Specifying Ratio To specify the use of Loop 1 and Loop 2 and their I/O relationships, set bits 08
Conversion Function to 11 of DM Area word D (m) as shown in the following diagram.

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

D (m)

Loop2 Loop1

00: Not used.
01: Uses positive gradient conversion.
10: Uses negative gradient conversion.
11: Same as 10 above.
The response time of ratio conversion (input-to-output conversion) is 850 us

for a resolution of 4,000 and 420 us for a resolution of 8,000.
For the DM word addresses, m = D20000 + (unit number x 100).

Specifying Ratio Set Value The ratio set value (A) and the bias (B) are set in the DM words from D(m+10)
and Bias to D (m+13).

DM word Function Set value

D (m+10) |Loop 1 (input 1 — output 1), BCD 0 to 9999 (0.00 to 99.99;
A constant unit: 0.01)

D (m+11) |Loop 1 (input 1 — output 1), 16-bit binary data
B constant

D (m+12) |Loop 2 (input 2 — output 2), BCD 0 to 9999 (0.00 to 99.99;
A constant unit: 0.01)

D (m+13) |Loop 2 (input 2 — output 2), 16-bit binary data
B constant

For the DM word addresses, m = D20000 + (unit number x 100).

Note 1. 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 to transfer the contents of the DM settings to the
Special I/0O Unit. For details regarding the Special I/0 Unit Restart Bit, refer
to 7-10-4 Restarting Special I/O Units.

2. The calculation results will be output in digital values to word n+5 (Loop 1)
and word n+6 (Loop 2).

3. If aninput cable is disconnected, the calculation value will become 0000,
and the analog output value will be output according to the output hold
function.

4. If the output value exceeds the specified signal range due to the ratio con-
version of the digital input value, the calculation result and analog output
will be given as the lower or upper-limit value.
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7-9 Adjusting Offset and Gain

Input Calibration Function

Input Calibration Function

340

These functions can be used to calibrate inputs or outputs according to the
devices that are connected.

When the resolution is set to 4,000, this function takes an output device’s off-
set voltage (or current) and gain voltage (or current) as the analog input con-
version data 0000 and OFAOQ (or 07D0 when the range is +10 V). For example,
when used in a range of 1 to 5V, a range of 0.8 to 4.8 V may be output even if
the external device specifications are for 1 to 5 V. In such cases, when the
external device outputs an offset voltage of 0.8 V, the converted data at the
Analog Input Unit will be FF38, at a resolution of 4,000. When a gain voltage
of 4.8 V is output, the converted data will be OEDA. With the offset and gain
adjustment functions, when 0.8 V and 4.8 V are input, then the values are
converted to 0000 and OFAOQ respectively (instead of FF38 and OEDA).

Output device

Converted data before

Converted data after

offset and gain adjustment adjustment
voltage
08V FF38 (FE70) 0000 (0000)
48V OEDA (0DB4) OFAO (1F40)

(Resolution: 8,000)

This function adjusts output voltages according to input device offset values
and gain values, and takes the presently set values of the Unit to be 0000 and
O00FAO (or 07D0 when the range is +10 V) respectively. For example, assume
that the specifications for an external input device (such as a display device)
are 100.0 to 500.0. If voltage is output by the Analog Output Unit at a set
value of 0000, and the actual display at the external input device shows not
100.0 but 100.5, the output voltage can be adjusted (lowered in this case) so
that the display will show 100.0, and the set value (FFFB in this case) when
the display shows exactly 100.0 can be set as 0000.

Similarly, for the gain value, if the Analog Output Unit outputs voltage at a set
value of OFAQ, and the actual display at the external input device shows not
500.0 but 500.5, the output voltage can be adjusted (lowered in this case) so
that the display will show 500.0, and the set value (OF9B in this case) when
the display shows exactly 500.0 can be set as OFAOQ.

Display at external

Set value before adjustment

Set value after adjustment

input device (word n+8)
100.0 FFFB (FFFD) 0000 (0000)
500.0 OF9B (1F36) OFAOQ (1F40)

(Resolution: 8,000)
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7-9-1 Adjustment Mode Operational Flow

The adjustment mode enables the input or output of the connected devices to
be calibrated. Refer to 2-7 Adjusting Offset and Gain and 4-7 Adjusting Offset
and Gain for details of input and output functions. The following diagram
shows the flow of operations when using the adjustment mode for adjusting
offset and gain.

[ Turn ON the PLC. ]

Start up the PLC in PROGRAM mode.

[ Set D(m+18) to adjustment mode. |

Restart the Unit using the Special I/0 Unit Restart Bit
or turn the power supply to the PLC OFF and ON.

When adjusting another 1/0O number The ADJ indicator will flash while in adjustment mode

'

[ Set the I/O number. |

When adjusting the same 1/0O number

Write the I/O number to be adjusted
‘ in the rightmost byte of CIO word n.

' '

Offset adjustment Gain adjustment

(Bit 1 of CIO word

Offset Bit ON gi'g (t)uorLSCg)Nv'\;ord Gain BitON | n+1 turns ON.)

' ' ' '

Input adjustment Output adjustment Input adjustment Output adjustment
Sampling Adjustment Sampling Adjustment
input value setting input value setting
(Add inputs so that (Bits 2 and 3 of (Add inputs so that (Bits 2 and 3 of
conversion value CIO word n+1 conversion value is CIO word n+1
becomes 0.) turn ON.) maximized.) turn ON.)

' '

(Bit 4 of CIO word

- - (Bit 4 of CIO word
SetBit ON | .1 turns ON.) SetBitON | 114 turns ON.)

[ Set D(m+18) to normal mode. |

'

Restart the Unit using the Special I/0 Unit Restart Bit
or turn the power supply to the PLC OFF and ON.

&Caution Set the PLC to PROGRAM mode when using the Analog I/O Unit in adjust-
ment mode. If the PLC is in MONITOR mode or RUN mode, the Analog I/O
Unit will stop operating, and the input and output values that existed immedi-
ately before this stoppage will be retained.
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&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.

7-9-2 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 - -

1/0 specification

Input to be adjusted (1 to 4
2. Input (fixed) nput to be adjusted (1 to 4)

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

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

CLR

CH o] A A A

SHIFT oM 2 0 0 ] 0 MON

CHG

C 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 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 0000.
OFAO|- - - - - - - - - - -
Input signal range:
Oto 10V
Offset adjustment input range
The following example uses input number 1 adjustment for illustration. (The
unit number is 0.)
1,2,3... 1. Turn ON bit 00 (the Offset Bit) of CIO word n+1. (Hold the ON status.)
CLR
CONT C A A B A A
SHIFT — 2 0 0 ] 1 0 0 MON
SET

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

2. Check whether the input devices are connected.

Voltage input

as © <
L 0
[ - _
A6 PR
1
A7 Ommo- -
Input 1

Current input

a5 © = : <.
o L Vo
A6 " -
1
Ot======= 4
A7 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 -0.5t0 05V FF38 to 00C8
-10t0 10V -1.0t01.0V (FE70to 0190)
1to5V 08to1.2V
Oto5V -0.25t0 0.25V
410 20 mA 3.2t0 4.8 mA

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

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.

Cc
2

A
0

CONT
#

SHIFT

A B A E
0 1 0 4

MON

SET

RESETI

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 c A
#

|SHWT

i{a B A A
0 J 1 0 0

MON

RESET I

&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.)

A B A B
0 1 0 1 MON

Cc
2

A
0

CONT
#

SHIFT

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

A5 © e <]+
. ) V)
A6 Py
|
O—F-mnmm- a
A7 Input 1

A5 © o o <]+
] \
o o L P B
Y’ .............
1
A7 Ofm-mom-- -
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

(OFAOQ or 07DO for 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 9.5t0 10.5V OEDS8 to 1068 (1DBO to 20D0)
-10to 10V 9.0to11.0V 0708 to 0898 (0OE10 to 1130)
1to5V 48to52V OEDS8 to 1068 (1DBO0 to 20D0)
Oto5V 47510525V OEDS8 to 1068 (1DBO to 20D0)
410 20 mA 19.2 t0 20.8 mA O0EDS8 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 I/0 Unit is maximized (OFAO or 07D0, when the resolution is
4,000), turn bit 04 (the Set Bit) of CIO word n+1 ON and then OFF again.

A
0

C
2

CONT
#

SHIFT

A B A E
0 1 0 4 MON

SET

RESET I

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 | | C A
#

SHIFT

A B A B
0 1 0 1 MON

RESET I

&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

Note

gain adjustment at the same time.

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.

{conT](cC A ifa J(s A F {
m 2 0 0 J 1 0 5 MON

| SHIFT

SET

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

{conTi(cC A i{a B A E {
SHIFT 0 I 0 J 1 0 4 MON

¥ 2

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.

CONT C A

SHIFT
m 2 0

A B A F
0 1 0 5 MON

—\
RESET I

&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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7-9-3 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

I/O specification .
1: Output (fixed) — ——— Output to be adjusted (1 and 2)

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

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

CLR
SHIFTA *CDFI\|/I lcz lAO Jle J[Ao J MON
CHG
B B
9 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 D @™ @ @
T ¥ & £ £ B
s 77 895§
Offset Adjustment 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).

oV

|

|

|

Output signal range: [
Oto10V |
|

|

|

|

|

Q/ |

Offset adjustment output range
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The following example uses output number 1 adjustment for illustration. (The
unit number is 0.)

1,2,3... 1. Turn ON bit 00 (the Offset Bit) of CIO word n+1. (Hold the ON status.)

CLR
CONT C A A B A A
SHIFT m 2 0 0 1 0 0 MON
SET

2. Check whether the output devices are connected.

Voltage output Current output

Al © 5 = +

A2 Of—— v A2 o

L . Output 1 A3 o e,

CLR

CH
*DM

SHIFT

A
0 8 MON

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 Output range
voltage/current
adjustment
Oto10V -0.5t100.5V FF38 to 00C8
-10t0 10V -1.0t0 1.0V (FE70 t0 0190)
1to5V 0.8to1.2V
Oto5V —0.25t00.25 V
4 to 20 mA 3.21t04.8 mA

(Values in parentheses are for a resolution of 8,000.)
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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 | [¢c 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.

SHIFT

# 2 0 1 0 2 MON

cont) [¢c A A ] B A c
0

The bit will remain ON until the output becomes an appropriate value, at
which time, it will turn OFF.

SET

RESET I
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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.

-0

[¢]
2

B

SHIFT 1

4 MON

CONT
#

SET

RESET I

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.
o (]
0 0

C B

SHIFT 1

CONT
#

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.

Gain Adjustment 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

v |-~~~ ~— - - - = =

Output signal range:
Oto10V
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The following example uses output 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.)

CLR

CONT | | © A
SHIFT

MON

SET

2. Check whether the output devices are connected.

Voltage output Current output

Al o = - B

A2 o i L A2 o
Output 1
A3 of

3. Monitor CIO word n+8 and check the set value while the Gain Bit is ON.

CLR

CH C A
*DM

SHIFT

MON

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
voltage/current

adjustment

Output range

352

Oto10V 9.5t0 10.5V OEDS8 to 1068 (1DBO0 to 20D0)
-10to 10V 9.0to 11.0V 0708 to 0898 (OE10 to 1130)

1to5V 48t05.2V OEDS8 to 1068 (1DB0 to 20D0)
Oto5V 4.75105.25V OEDS8 to 1068 (1DB0 to 20D0)
410 20 mA 19.2 10 20.8 mA OEDS8 to 1068 (1DBO0 to 20D0)

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

o caaknEk

MON

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.

SHIFT [

conT | [ ¢c A A B A c
m 2 0 0 1 0 2 MON

The bit will remain ON until the output voltage becomes an appropriate val-
ue, at which time, the output will turn OFF.

SET

RESET I
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& Caution

& Caution

Note

Clearing Offset and Gain
Adjusted Values

1,2,3...

354

5. Check the 10 V/5 V/20 mA output, and then turn bit 04 (the Set Bit) of CIO
word n+1 ON and then OFF again.

conT ) (¢ A
# 2 0

SHIFT

A B A E
0 1 0 4 MON

SET

RESETI

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.

CONT
#

SHIFT

A B A B
0 1 0 1 MON

RESET I

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.

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

The EEPROM can be overwritten 50,000 times.

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.

S ECCIEIEE

MON

SET




Adjusting Offset and Gain Section 7-9

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

|SHWT

conTl(c A ifa J(s A E {
# 2 0 I 0 J 1 0 4 MON

SET

RESETI

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.
-
0 0

C B

SHIFT 1

CONT
#

5 MON

—\
RESETI

&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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7-10 Handling Errors and Alarms

7-10-1

Indicators

356

Indicators and Error Flowchart

If an alarm or error occurs in the Analog 1/0 Unit, the ERC or ERH indicators

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.
ERH (red) Errorinthe |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.
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Troubleshooting Use the following procedure for troubleshooting Analog 1/O Unit errors.
Procedure

( Error occurs. )

l

Is the ERC indicator
lit?

Yes
Is the RUN indicator Alarm has occurred at the Analog 1/O Unit.

(Refer to 7-10-2 Alarms Occurring at the Analog I/0O Unit.)

Check whether the initial settings for the Analog I/O Unit
are set correctly.
(Refer to 7-10-2 Alarms Occurring at the Analog I/O Unit.)

Yes

Error detected by CPU Unit
(Refer to 7-10-3 Errors in the CPU Unit.)

Is the ERH indicator Is the RUN indicator
lit?

Check whether the unit number is set correctly.
(Refer to 7-10-3 Errors in the CPU Unit.)

Is the RUN indicator Yes Refer to 7-10-5 Troubleshooting.
lit?
No
Error in internal circuits has . ) )
occurred, preventing Refer to 7-10-4 Restarting Special I/O Units.
operation from continuing.
Yes
Error
cleared?
No
Cycle the power supply
to the PLC.
Yes
Error ) Noise or other disturbance may be causing
cleared? malfunctions. Check the operating
N environment.
o

The Unit is faulty.

Replace the Unit.
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7-10-2 Alarms Occurring at the Analog I/O Unit

When an alarm occurs at the Analog I/O 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

‘i L o 3“ ‘ | \—’—‘

Alarm Flags Disconnection Output setting errors
Detection Flags (See 7-7-5 Output
(See 7-6-6 Input Setting Errors.)
Disconnection

Detection Function.)

ERC and RUN Indicators: Lit

RUN | 1 - Lit
ERC | | W : Notit
ERH Il

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 I/O status Countermeasure
Bits 00 and 01 | Output Set The output setting range has OQutput value set | Correct the set value.
Value Error been exceeded. by output hold
function.
Bits 04 to 07 Disconnection | A disconnection was detected. | Conversion data | Check the rightmost byte of CIO
Detection (See note.) 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 out- | Turn the Set Bit OFF, ON, and
mode) occurred while in adjustment put status imme- | OFF again.
EEPROM Writ- | mode. diately priorto | the error persists even after
ing Error the error. the reset, replace the Analog I/0

Unit.

Note Disconnection detection operates for input numbers used with a range of 1 to
5V (4 to 20 mA).

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

| |
RUN ||
ERC ||
ERH
ADJ |

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.

1Lt
]i : Flashing
W : Not it

Wordn + 9 Alarm flag Error contents I/O 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 I/O Unit.
Exceeded
Bit 13 (Adjustment In adjustment mode, adjust- Holds the values | Check whether the word n input
mode) ment cannot be performed immediately or output number to be adjusted
I/O Number Set- | because the specified input or | priorto the error. | is set from 11 to 14, or 21 to 24.
ting Error output number is not set for use |No data is Check whether the input or out-
or because the wrong input or | changed. put number to be adjusted is set
output number is specified. for use by means of the DM set-
ting.
Bit 15 only ON | (Adjustment The PLC is in either MONITOR | Holds the values | Change the setting in bits 00 to
Mode) or RUN mode while the Analog |immediately 07 of D(m+18) and then either
PLC Error I/O Unit is operating in adjust- prior to the error. | turn the power supply to the
ment mode. No data is PLC OFF and ON or turn ON
changed. the Special I/O Unit Restart Bit.

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 [ 1L
ERC | | M : Not it
ERH

The ERC indicator will be lit when the initial settings for the Analog I/0O 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
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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 1/0 status Countermeasure
Bit 08 Ratio Conver- The 1/0O number for the ratio con- | Conversion Set the 1/O number for use.
sion Use Set- version function has been set to | does not start
ting Error be not used. and data
Scaling Data There is a mistake in the upper | Pecomes 0000. [correct the settings.
Setting Error or lower limit setting when scal-
ing is used. The set value is
exceeded, the upper limit equals
the lower limit (not 0000), etc.
Bit 09 Ratio Set Value |A number outside of the 0 to Specify a number from 0 to 9999
Error 9999 BCD range has been BCD.
specified for the ratio set value.
Bit 10 Output Hold The wrong output status for Specify a number from 0000 to
Setting Error when conversion is stopped has 0002.
been specified.
Bit 11 Mean Value The wrong number of samplings Specify a number from 0000 to
Processing Set- | has been specified for mean 0006.
ting Error processing.
Bit 12 Conversion The conversion time/resolution Set 00 hex or C1 hex.
Time/Resolu- setting or operation mode set-
tion, Operation |ting is incorrect.
Mode Setting
Error

7-10-3 Errors in the CPU Unit

When errors occur in the CPU Unit or I/O bus, and I/O refresh with the Special
I/0O Unit is not performed correctly resulting in the Analog I/0 Unit malfunction-
ing, the ERH indicator will be lit.

ERH and RUN Indicators: Lit

ERC

RUNT |
ERH]_|

[ 1:Lit
B : Not it

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 1/0O
refresh with the Analog 1/0O Unit.

Turn ON the power supply again or restart the system.
For further details, refer to CJ-series Programmable Controllers Operation

Manual (W393).

Error

Error contents

Input condition

Output condition

Conversion data becomes
0000.

Depends on the output hold
function.

Error has occurred during
data exchange with the CPU
Unit.

No response from CPU Unit
during fixed period.

Error has been generated in
CPU Unit.

I/0O bus error

Maintains the condition exist-
ing before the error.

Depends on the output hold
function.

Maintains the condition exist-
ing before the error.

Changes to undefined state.

CPU Unit monitoring error
(See note.)

CPU Unit WDT error

Note No error will be detected by the CPU Unit or displayed on the Programming
Console, because the CPU Unit is continuing operation.
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ERH Indicator: Lit, RUN Indicator: Not Lit

RUN [
ERC
ERH | |

1 it
B : Not lit

The unit number for the Analog I/O Unit has not been set correctly.

Error

Error contents

Input condition

Output condition

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 1/0O Units regis-
tered in the 1/O table are dif-
ferent from the ones actually
mounted.

Conversion does not start
and data becomes 0000.

The output value will be 0 V.

7-10-4 Restarting Special I/O Units

There are two ways to restart Special I/O 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 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

If the error is not cleared even after turning the Special I/0O Unit Restart Bit ON
and then OFF again, then replace the Unit.

Input data will be 0000 and output will be 0 V or 0 mA during restart.

7-10-5 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. 322
The peak value hold functionisin | Turn OFF the peak value hold func- | 327
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 fora | 330

disconnection.
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Value Does Not Change as Intended

Conversion Values are Inconsi

Analog Output Does Not Chan

Output Does Not Change as In

Outputs are Inconsistent

Probable cause Countermeasure Page
The input device’s signal range Check the specifications of the 295
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 1/O Unit.
The offset and gain are not Adjust the offset and gain. 340
adjusted.
When using the 4 mA to 20 mA Turn ON the voltage/current switch. | 300, 307
range, the voltage/current switch is
not turned ON.
The voltage and current ranges are | Set D(m+35) correctly. 323
not set in D(M+35).
The ratio conversion function is set | Correct the conversion settings. 358
to be used, so the calculation
results are being monitored.
stent
Probable cause Countermeasure Page
The input signals are being affected | Change the shielded cable connec- | 312
by external noise. tion to the Unit's COM terminal.
Insert a 0.01-uF to 0.1-uF ceramic | ---
capacitor or film capacitor between
the input’s (+) and (-) terminals.
Try increasing the number of mean | 324
value processing buffers.
ge
Probable Cause Countermeasure Page
The output is not set for being used. | Set the output to be used. 331
The output hold function is in opera- | Turn ON the Output Conversion 334
tion. Enable Bit.
The conversion value is set outside | Set the data within the range. 297, 331
of the permissible range.
tended
Probable Cause Countermeasure Page
The output signal range setting is Correct the output signal range set- | 331
wrong. ting.
The I/O specifications of the output | Change the output device. 293
device do not match those of the
Analog I/O Unit (e.g., input signal
range, input impedance).
The offset or gain is not adjusted. | Adjust the offset or gain. 340
The voltage and current ranges are | Set D(m+35) correctly. 323
not set in D(M+35).
The ratio conversion function is set | Correct the conversion settings. 337
to be used.
Probable Cause Countermeasure Page

The output signals are being
affected by external noise.

Try changing the shielded cable
connection (e.g., the grounding at
the output device).
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Appendix A
Dimensions

CS-series Units: CS1W-AD041-V1/081-V1, CS1W-DAO08V/08C/
041, CS1W-MAD44

101 ‘
AAAAA cs| J \q
RUN
ERC ERH D
)
130
|]
35 | 126 |
CS1W-AD161
118.03
’<734.5 — ‘ 100.5
I P J W
ERC ERH
ADJ H
M:CH)“Q‘ XTO“

NNNNNN
HHHHHHHHHHHH

130
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CS-series Unit Terminal Block Dimensions

Terminal size: M3

8.23

7.62

7.62

6.4

92.66£0.1

4.5

CJ-series Units: CJ1W-AD041-V1/081-V1, CJ1W-DA021/041/08V/

08C, CJ1W-MAD42

2.7

90

FlelRiRiRlRlRR]]

2.7
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CJ-series Unit Terminal Block Dimensions

17.5
8.2
=

6.4

762 |

74.77

RiEEEEEEEE

=R EEEEEEE

Note The appearance varies with the model.
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Sample Programs

Obtaining Analog Input Conversion Values

This is a program for obtaining the Analog Input Unit’s input conversion values. Individual input values are
obtained by MOV(021) when their Disconnection Detection Flags are OFF.

Unit Settings

Item

Setting contents

Actual settings

Unit

CS1W-AD081-V1

Unit number

#0

Unit number switch: 00

Operation mode

Normal mode

Back-panel DIP switch: All OFF

Input number

Inputs 1 to 8 used

D20000 = 00FF

Input signal range

All input numbers, 1to 5V

D20001 = AAAA

Program Example

200900  Input 1 Disconnection Detection Flag

LY
Al

200901 Input 2 Disconnection Detection Flag

LL
Al

200907 Input 8 Disconnection Detection Flag
LY

Al

Writing Analog Output Set Values

This is a program for writing the Analog Output Unit’s output set values.

Unit Settings

MOV(021)
2001 Conversion value
D00000
MOV(021)
2002 Conversion value
D00001
MOV(021)

2008 Conversion value

D00007

Item

Setting contents

Actual settings

Unit

CS1W-DA08V

Unit number

#0

Unit number switch: 00

Operation mode

Normal mode

Back-panel DIP switch: All OFF

Output number

Output 1 used

D20000 = 0001

Output signal range

Output number 1,0to 10V

D20001 = 0001
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Program Example

Execution condition

i | MOV(021)

D00000
Output 1 Setting Error Flag 2001

200900 Reset condition
il qn Output Setting Error Flag

Set value

Upper and Lower-limit Alarm (Constant Monitoring)

Comparisons are made to the upper and lower limits of the A/D conversion values or D/A output values from
the beginning of operation. If they fall outside the specified range, the Alarm Flag will turn ON.

Upper limit N N

/S

Lower limit / : \\/ T
|

ON ' 1 T '
Alarm Flag OFF | | | | | |
Unit Settings
Item Setting contents Actual settings
Unit CS1W-AD081-V1
Unit number #0 Unit number switch: 00
Operation mode Normal mode Back-panel DIP switch: All OFF
Input number Input 1 used D20000 = 0001
Input signal range Input number 1,0to 10V D20001 = 0001

Program Example

Operation condition
i | < Alarm Flag
2001 | Conversion value

D00000 | Lower limit

2001

Conversion value
D00001 | Upper limit
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Upper and Lower-limit Alarm (with Standby Sequence)

Comparisons are made to the upper and lower limits of the A/D conversion values or D/A output values after
the value falls within the range between the upper limit and lower limit following the beginning of operation. If
they fall outside the specified range, the Alarm Flag will turn ON.

N

Unit Settings

N

Upper limit

/

S

Lower limit

ON

Alarm Flag OFF

Ve

Item Setting contents Actual settings
Unit CS1W-AD081-V1
Unit number #0 Unit number switch: 00
Operation mode Normal mode Back-panel DIP switch: All OFF
Input number Input 1 used D20000 = 0001

Input signal range

Input number 1, 0to 10 V

D20001 = 0001

Program Example

Operation condition
020001

11 11
B LA

020001
P4

2001

D00000

Conversion value
Lower limit

2001

DO00001

Al

Operation

condition
(P4

Conversion value
Upper limit

O Alarm Flag

DO00000

2001 | Conversion value
Lower limit

KEEP(11)

2001 | Conversion value

DO

020001

0001 | Upper limit

4
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Scaling

Using the Scaling Functions
Note This function is supported only by the CS1W-AD161, CJ1W-MAD42, and CJ1W-DA08V/08C.

Outline

A pressure sensor is connected to analog input 1 of CJ1W-MAD42. The pressure sensor outputs an analog
signal of between 0 and 20 mA for a pressure between 0 and 500 Pa. Therefore, for a 4 to 20-mA input, a
binary value of 0000 to 01F4 (0 to 500 decimal) in engineering units for the pressure in Pa is directly set using
the MOV instruction. The analog input scaling function of the CJ1W-MADA42 is used here. Therefore, scaling in
the ladder program (using the SCL or other instruction) is not required to convert the values 0000 to OFAO of
the resolution to engineering units 0000 to 01F4.

Unit Settings

Item Setting contents Actual settings
Unit CJ1W-MAD42
Unit number #0 Unit number switch: 00
Input number Input 1 (and output 1) used D20000 = 0011
Input signal range 1to5V/4t0 20 mA D20001 = 0202
Voltage/current range Current: 4 to 20 mA D20035 = 0011
Conversion time/resolution | Conversion time: 1 ms, resolution: 4,000 D20018 = 0000
setting and operation mode | Normal mode
Scaling settings for input 1 | Lower limit: 0000 (0000 decimal) D20027 (lower limit) = 0000
Upper limit: 01F4 (500 decimal) D20028 (upper limit) 01F4

Program Example

Disconnection Detection Flag
for analog input 1
200904

[ MOV (021) The scaled conversion value in engineering
2005 units stored in CIO 2005 is moved to D00000.

D00000

Not Using the Scaling Function

Outline
A/D conversion values are converted according to the linear function calculated from the offset and the values
of AX and AY, and retrieved as scaling data.

* The following example uses at resolution of 4,000 and an input signal range of 1 to 5 V where 1to 5 V is
scaled to 0000 to 0300 (0°C to 300°C).
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0315
(AY)
0000
—-0015 " | - :
FF38 0000 OFAO 1068
bt bt
0.8V 1V 5V 52V
1068 Hex
(AX)
Unit Settings
Item Setting contents Actual settings
Unit CS1W-AD081-V1
Unit number #0 Unit number switch: 00
Operation mode Normal mode Back-panel DIP switch: All OFF
Input number Input 1 used D20000 = 0001
Input signal range Input number 1, 1to 5V D20001 = 0002

Program Example
* Data Flow (Unit Number 0):
Word CIO 2001 (A/D Conversion Value) — D00200 (Scaling Result)

Execution condition

]l
H SCL2

2001
D00100
D00200

The value of word CIO 2005 is scaled according to the linear function calculated using the offset (0000 Hex),
and the values of AX (1068 Hex) and AY (0315 Hex). The scaled value is then stored in word D00200.

DM Area Settings

D00100: 0000 Offset
D00101: 1068 AX value
D00102: 0315 AY value
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Note The value scaled using SCL2(486) is stored as positive or negative BCD data according to the status of
the CY (Carry) Flag. To convert the BCD data into signed binary data, use the SCL3(487) instruction.

DM Area Settings

Execution condition
] L

SCL2

2005

D00100

D00200

D00300: 0000

D00301: 0200

D00302: 00C8

D00303: 00C8

D00304: FF9C

SCL3

D00200

D00300

D00400

- Offset

- AXvalue

- AY value

- Maximum conversion value

- Minimum conversion value

Signed Binary-to-Signed BCD Conversion

A/D conversion values (16-bit binary data) are recognized as 4-digit signed binary data, and converted into 8-
digit signed BCD data. When the leftmost bit is 1, the binary data is recognized as a two’s complement. The
“signed BCD” data refers to BCD data that is indicated by 7-digit data and 1-digit sign (0: +; F: —).

» Conversion Graph (Horizontal Axis: Input Voltage, Vertical Axis: BCD Data)

Unit Settings

-10V (F830)

Input signal range: =10 to 10 V
Resolution: 4,000

00002000 f------"

10 V (07D0)

e F0002000

Input signal range: 0 to 10V
Resolution: 4,000

00004200 === - sm-ee-

—0.5V (FF38)

F0002000 10.5V (1068)

Item Setting contents Actual settings
Unit CS1W-AD081-V1
Unit number #0 Unit number switch: 00
Operation mode Normal mode Back-panel DIP switch: All OFF
Input number Input 1 used D20000 = 0001

Input signal range

Input number 1,0to 10 V

D20001 = 0001
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Program Example

* Data Flow (Unit Number 0):

Word 2001 (A/D Conversion Value) — Words 0201

Execution condition

and 0200 (Conversion Result)

—|

MOV/(021)

2001

16-bit binary data

D00000

MOV/(021)

#0000

Clears leftmost word to 0000

D00001

ERR =
4 V4

ANDW(034)

#8000

D00000

D00002

Al Al

NEG (060)

D00000

Adds 1 and reverses

D00000

leftmost bit if it is not 0.

MOV/(021)

#F000

Sends F000 to leftmost word

DO00001

the leftmost bit is not 0.

BCD(024)

D00000

Converts to BCD.

D00000

XFER(070)

#0002

D00000

Outputs signed BCD data to
words 0200 and 0201.

0200

(1)

if

)

@)

(1) If the leftmost bit is a 1 (negative number) in 16-bit binary data, the data is reversed and the leftmost word

becomes F000.

(2) 16-bit binary data is converted to BCD.
(3) Signed BCD data is output to words 0200 and 0201.

Square Root Calculation

Data expressed as quadratic curves, such as thermocouple inputs, is converted and output to linear data (0000

to 4000).

Unit Settings

Item Setting contents Actual settings
Unit CS1W-AD081-V1
Unit number #0 Unit number switch: 00
Operation mode Normal mode Back-panel DIP switch: All OFF
Input number Input 1 used D20000 = 0001

Input signal range

Input number 1,0to 10 V

D20001 = 0001
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Program Example
e Data Flow (Unit Number 0): Word 2001 (A/D Conversion Value) — Word 0200 (Calculation Result)

Execution condition

—| +(400)
2001| Conversion value + :l (1)

Negative number
D00000

DO00001

SCL(194)

Doooo1 | Scaling is executed using
augmented value. Result is 2
D00002 | utput to word DOOOOS. @
D00006 —

“B(424)

D00006 |  Result of step #2 (above)
wazo0| is multiplied by 4400. 3)

D00006

ROOT(072)

Square root is calculated, and
DO0006 | result is output to word 0200.

0200

1) The negative number portion is added to the conversion value (word 2001).
2) The binary data is scaled to a range of 0 to 4000.
3) The scaling results are multiplied by 4400.

4) The square root is calculated, and the result is output to word 0200.

(
(
(
(

DM Area Settings
Input signal range: 0to 10V /1to 5V /4 to 20 mA

D00000: 00C8 Digital value for 5%

D00001: (Used for calculation) | Conversion value +C8 (-5% portion)

D00002: 0000 Lower limit: BCD

D00003: 0000 Lower limit +C8 (-5% portion): Binary

D00004: 4400 Upper limit: BCD E‘zﬁﬂggllgr\] SCL(194)
D00005: 1130 Upper limit +C8 (—5% portion): Binary

D00006: (Used for calculation)

If the result of the binary-to-BCD conversion is negative, an error will be generated by the ROOT(072) instruc-
tion.

With a signal range of —10 to 10 V, scaling is executed by augmenting the negative portion (—10 V —5%). In this
program example, the value of DO000O is converted to 0898. Refer to Scaling on page 370 for details.

Mean Value Processing

Data is taken for the set number of samplings and the mean value is calculated.

Unit Settings

Item Setting contents Actual settings
Unit CS1W-AD081-V1
Unit number #0 Unit number switch: 00
Operation mode Normal mode Back-panel DIP switch: All OFF
Input number Input 1 used D20000 = 0001
Input signal range Input number 1,0to 10V D20001 = 0001

374



Sample Programs

Appendix B

Program Example

e Data Flow (Unit Number 0): Word 2001 (AD Conversion Value) — D00001 (Mean Value Result)

| Execution condition

Limit

AVG(195)

2001 | Conversion value

#0064 |  Number of samplings

D00001 | Mean value

If the output value range is exceeded, the output voltage is held when the Conversion Enable Flag turns OFF.

5V (03E8)

0V (0000)

Unit Settings

—_—_— e e e e e —— e ————— — —— —

—_———eemee ] e e e e - = .

When program is started

Set value

Actual output value

Item

Setting contents

Actual settings

Unit

CS1W-DA08V

Unit number

#0

Unit number switch: 00

Operation mode

Normal mode

Back-panel DIP switch: All OFF

Output number

Output 1 used

D20000 = 0001

Output signal range

All output numbers, 0to 10 V

D20001 = 0001

Output hold function

HOLD

D20002 = 0001

Program Example

Execution condition

MOV/(021)

D00000

Set value

2001

DM Area Settings

200000

2001 | Set value

Lower limit

D00000

2001 | Set value

Upper limit

DO00001

D00001: 0000

D00002: 03E8

Conversion Enable
Flag for output 1

O

Lower limit: 0 V
Upper limit: 5V
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CS1W-AD041-V1/CJ1W-AD041-V1

378

Setting contents

DM word
15|14 |13 |12 |11 [10 |09 (08|07 [06 |05 |04| 03| 02 |01 |00
D2[1]00 0 0 0
|
D20J0J01 0 0 '
D202 0 0 0
D203 0 0 0
D204 0 0 0
D205 0 0 0
D218 I
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DM word Setting contents
15 8 |7 ! 0
I T
Input
no | |
f f
m+1 Input signal
. range §ett|ng
I I
m+2 Input 1: Mean value processing setting
i i i
m+3 Input 2: Mean value processing setting
i i i
m+4 Input 3: Mean value processing setting
i i i
m+5 Input 4: Mean value processing setting
18 Conversion time/ Operatio'n mode
m+ resolution setting | setting

Use Designation
03 02 01 00

0: Do not use.
1: Use

Input 4
Input 3
Input 2
Input 1

Signal Range Setting

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

I I I I

< (5] [aV] ~—

5 5 5 5

Q. Q. Q. Q.
00:-10t0 10V £ < £ £
01:0t0 10V

10: 1 to 5V /4 to 20 mA (change using voltage/current switch)
11:0to 5V

Mean Value Processing Setting

15 12 11 08 07 0403 00

163 162 16! 169

0000: Mean value processing with 2 buffers.
0001: No mean value processing

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

Conversion Time/Resolution Setting

15 12 11 08

163 162

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

Operation Mode Setting

07 04 03 00

16! 169

00: Normal mode
C1: Adjustment mode

Note m=20000+ unit number x 100 is allocated as the DM number.
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Setting contents

DM word
15|14 [13 |12 [11 |10 [09 |08 |07 |06 |05 |04| 03|02 |01 |00

D2[1]00 0 0

T T
D2 o1 [ [
D20]J02 0 0 0
D2[1]03 0 0 0
D2 ]Jo4 0 0 0
D2[1]05 0 0 0
D2 JJo6 0 0 0
D201107 0 0 0
D2(]]08 0 0 0
D2[1]09 0 0 0
D218 0 I
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-
Use Designation
07 06 05 04 03 02 01 00
DM word Setting contents
© N~ © Te] < [sp) [aV] —
15 J 8 |7 J 0 O:Donotuse. 5 5 5 5 5 5 5 5
! Input’ 1:Use e g2 & 28 2 82 ¢
m Not used. nput use £ £ £ £ £ £ £ ¢
| designation
m+1 Signal Range Setting
i : : 07 06 05 04 03 02 01 00
m+2 Input 1: IIVIean valuelt processinlg setting [ [ | |
m+3 Input 2: I\/Iean valué processin'g setting | | | |
| | < (] (3 -
X X X = 5 = =
m+4 Input 3: Mean value processing setting g & g g
| | B - - -
| | 15 14 13 12 11 10 09 08
m+5 Input 4: Mean value processing setting | | | |
| |
m+6 Input 5: Mean value processing setting | | | |
| | | © ~ © )
m+7 Input 6: Mean value processin'g setting §- §- é- §-
| | | = = = =
m+8 Input 7: Mean value processin'g setting 8(1) 61tg t1001\9 v
| | | 10: 1 to 5V /4 to 20 mA (change using voltage/current switch)
M | 1 ) 11:0to 5V
m+9 Input 8: Mean value processing setting
| |
Conversion time/ | Operation mode
m+18 resolutior? setting | setting Mean Value Processing Setting
|

0000:
0001:
0002:
0003:
0004:
0005:
0006:

15 12 11 08 07 0403 00

163 162 16! 169

Mean value processing with 2 buffers.
No mean value processing

Mean value processing with 4 buffers.
Mean value processing with 8 buffers.
Mean value processing with 16 buffers.
Mean value processing with 32 buffers.
Mean value processing with 64 buffers.

15 12 11

Conversion Time/Resolution Setting

08

163

162

Operation Mode Setting

07 04 03

00

16!

16°

00: Normal mode

C1: Adjustment mode

Note m=20000+ unit number x 100 is allocated as the DM number.

00: Conversion time of 1 ms and resolution of 4,000
C1: Conversion time of 250 us and resolution of 8,000
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CS1W-AD161

U0: Unit number

DM Area Bit

address 45 [ 14 [ 13 [ 12 | 11 | 10 | 09 | 08 | 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00
D201J00
D201
D201I02
D20103
D201104
D201105
D201106
D20107
D201J08
D201109
D20I010
D201
D20112
D201013
D214
D20115
D20116
D201017
D20I18
D20119
D201120
D221
D222
D201123
D201124
D201125
D201126
D227
D201128
D201129
D2010130
D201131
D20132
D201133
D201134
D20135
D201136
D2010137
D201138
D201139
D201140
D20141
D242
D20143
D201144
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DM Area Bit
address 45 714 [ 13 [ 12 [ 11 | 10 [ 09 [ 08 [ 07 [ 06 [ 05 [ 04 [ 03 | 02 | 01 | 00

D245

D246

D247

D248

D249

D250

D251

peos2 | | [ [ | [ [ [ [ [ [ [ [ [ | |

m = D20000 + unit number x 100
DM Area Setting contents
address 15to 08 07 to 00

m Input use setting

m+1 Input signal range setting (inputs 1 to 8)

m+2 Input signal range setting (inputs 9 to 16)

m+3 Input 1 mean value processing setting

m+4 Input 2 mean value processing setting

m+5 Input 3 mean value processing setting

m+6 Input 4 mean value processing setting

m+7 Input 5 mean value processing setting

m+8 Input 6 mean value processing setting

m+9 Input 7 mean value processing setting

m+10 Input 8 mean value processing setting

m+11 Input 9 mean value processing setting

m+12 Input 10 mean value processing setting

m+13 Input 11 mean value processing setting

m+14 Input 12 mean value processing setting

m+15 Input 13 mean value processing setting

m+16 Input 14 mean value processing setting

m+17 Input 15 mean value processing setting

m+18 Input 16 mean value processing setting

m+19 Conversion time/resolution setting Operation mode setting

m+20 Input 1 scaling lower limit

m+21 Input 1 scaling upper limit

m+22 Input 2 scaling lower limit

m+23 Input 2 scaling upper limit

m+24 Input 3 scaling lower limit

m+25 Input 3 scaling upper limit

m+26 Input 4 scaling lower limit

m+27 Input 4 scaling upper limit

m+28 Input 5 scaling lower limit

m+29 Input 5 scaling upper limit

m+30 Input 6 scaling lower limit

m+31 Input 6 scaling upper limit

m+32 Input 7 scaling lower limit

m+33 Input 7 scaling upper limit

m+34 Input 8 scaling lower limit

m+35 Input 8 scaling upper limit
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DM Area Setting contents
address 15 to 08 07 to 00

m+36 Input 9 scaling lower limit

m+37 Input 9 scaling upper limit

m+38 Input 10 scaling lower limit

m+39 Input 10 scaling upper limit

m+40 Input 11 scaling lower limit

m+41 Input 11 scaling upper limit

m+42 Input 12 scaling lower limit

m+43 Input 12 scaling upper limit

m+44 Input 13 scaling lower limit

m+45 Input 13 scaling upper limit

m+46 Input 14 scaling lower limit

m+47 Input 14 scaling upper limit

m+48 Input 15 scaling lower limit

m+49 Input 15 scaling upper limit

m+50 Input 16 scaling lower limit

m+51 Input 16 scaling upper limit

m+52 Voltage/current range setting (Only for 1 to 5 V and 4 to 20 mA.)

m = D20000 + unit number x 100

Input Use Setting

07 06 05 04 03 02 O 00
Input Input Input Input Input Input Input Input
8 7 6 5 4 3 2 1
15 14 13 12 11 10 09 08
Input Input Input Input Input Input Input Input
16 15 14 13 12 1 10 09
0: Not used
1: Used
Input Signal Range Setting
05-1413-1211-10 09-08 07-06 05-04 03-02 01-00
Input Input Input Input Input  Input Input Input
8 7 6 5 4 3 2 1
05-1413-1211-10 09-08 07-06 05-04 03-02 01-00
Input Input Input Input Input Input Input Input
16 15 14 13 12 11 10 9
00: -10to +10V
01:0to 10V

10: 1 to 5 V/4 to 20 mA (Select voltage/current in DM word m+52)

10:0to5V
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Mean Value Processing Setting
15t0 12 11to 08 07 to 04 03 to 00

163 162 16" 160

0000: Mean value processing for 2 buffers
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

Conversion Time/Resolution or Operation Mode Setting

15t012 11t0o08 07 to 04 03 to 00
163 162 16" | 16°

00: Conversion time 00: Normal mode

=1 ms /resolution of 01: Adjustment mode

4,000

C1: Conversion time
=1 ms /resolution of
4,000

Scaling data
—32000 to +32000

Voltage/current range setting (Only for 1 to 5 V and 4 to 20 mA.)

07 06 05 04 03 02 01

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

15 14 13 12 11 10 09

Input Input Input Input Input Input Input
16 15 14 13 12 11 10

0: Voltage
1: Current

385



Data Memory Coding Sheets

Appendix C

CJ1W-DAO021
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Setting contents

DM word

15|14 |13 |12 |11 [10 |09 (08|07 [06 |05 |04| 03|02 (01 |00
D20IJ00 0 0[0
D2C101 0
D201J02 0
D203 0
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__
Use Designation
01 00
DM word Setting contents p—
15 | 8 |7 | 0 0: Do not use. 5 5
I 1: Use g g
Output use = =
m / 38 &
i
Output signal
m+1 ,;1;: Szlt?i:: [~ Signal Range Setting
! Output 1: Output status 03 02 01 00
m+2 when conversion stopped [ [
i
Output 2: Output stat
m+3 / wﬁe’?‘nuconvel#s‘i)gn Sst%gr?ed cl\‘ 1|_
5 5
Q. Q.
=] =]
(@) (@)
00: -10 to 10V
01:0to 10V
10:1to 5V /4to20 mA
11:0to 5V

Output Status when Conversion Stopped
07 04 03 00

16! 169

00: CLR (0 or minimum value for each range output)
01: HOLD (Hold prior output value.)
02: MAX (Output maximum value of range.)

Note m=20000+ unit number x 100 is allocated as the DM number.
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CS1W-DA041/CJ1W-DA041
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Setting contents

DM word
1514 |13 |12 |11 [10 09 |08 |07 [06 [05 [04| 03|02 |01 |00

D2[1]00 0 0

D2[l]o1 0

D202 0 0

D2 ]]03 0 0

D2l 1]o4 0 0

D2[1]05 0 0
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Use Designation
03 02 01 00

Setting contents
DM word
<+ ® o -
15 | 8 |7 | 0 O0:Donotuse. 5 5 5 5
T out |t 1: Use %— 533- % %—
utput use
m / designation © © o o©
| I
Output signal
m+1 range Setgt]ing — Signal Range Setting
I f 07 06 05 04 03 02 01 00
Output 1: Output status |
m+2 when conversion stopped [ [ [ [
i i
Output 2: Output stat |
m+3 wﬁe’?‘nuco nvel#s‘i)gn Sst% gr?ed l l l l
i i I 2 b b
Output 3: Output status 8_ S_ 8. 8.
m+4 when conversion stopped 5 5 = =]
i i ©] ] ] ©]
Output 4: Output status 00: 1010 10V
M5 : Outp | 01:0t0 10V
| when conve:'snon stopped 10°:1105V /4 to 20 mA

11:0to 5V

Output Status when Conversion Stopped
07 04 03 00

16! 169

00: CLR (0 or minimum value for each range output)
01: HOLD (Hold prior output value.)
02: MAX (Output maximum value of range.)

Note m=20000+ unit number x 100 is allocated as the DM number.
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CS1W-DA08V/08C
DM word Setting contents
15|14 |13 |12 [11 [10 |09 |08 |07 |06 |05 |04 03|02 [01 |00
D2]JJoo 0 0
[
D201 L1
D2[1]02 0 0
D217103 0 0
D201104 0 0
D20105 0 0
D2[1]06 0 0
D20107 0 0
D208 0 0
D201109 0 0
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DM word Setting contents
15 8 |7 ! 0
| I
Output use
m | designation
' L
I I
m+1 Output signal range setting
i i
Output 1: Output status
m+2 when conversion stopped
' '
I I
Output 2: Output status
m+3 when conversion stopped
' '
I I
Output 3: Output status
m+4 when conversion stopped
' '
I I
Output 4: Output status
m+5 when conversion stopped
' L
I I
Output 5: Output status
m+6 / when conversion stopped
' '
I I
Output 6: Output status
m+7 when conversion stopped
' L
I I
Output 7: Output status
m+8 when conversion stopped
' L
I I
Output 8: Output status
m+9 when conversion stopped
| |

Use Designation

06

0: Do not use.
1: Use

Output 8
Output 7

Output 6

Output 5

Output 4

Qutput 3
Output 2
Output 1

Signal Range Setting (not valid for CS1W-DA08C)

07 06 05 04 03 02 01 00

I I I I
<t [sp) [aV] ~—
= 5 = =
Q. Q. [oR Q.
= = = =
] ] ©] ©]
15 14 13 12 11 10 09 08

[ [ [ [
I I I I
[ce) ~ © Te]
5 5 5 5
o o o o
= = = =
@] @] @] @]

00:-10to 10 V

01:0to 10V

10:1to 5V

11:0to 5V

Output Status when Conversion Stopped

07 04 03 00

16!

169

00: CLR (0 or minimum value for each range output)
01: HOLD (Hold prior output value.)
02: MAX (Output maximum value of range.)

Note m=20000+ unit number x 100 is allocated as the DM number.
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DM word

Setting contents

14

13

12

11

10

09

08

07

06

05

04

03

02

01

00

D20]1oo

D20]C]01

D20]102

D20]103

D20]lo4

D2[]05

D20]106

D201107

D2C1108

D201109

oOjlo|o|lo|o|o| o|o

oO|lo|lo|o|o|o| o|oO

oOjlo|]o|lo|o|o| o|o

D2C1118

D201120

D2l 121

D2[[122

D20][]23

D200124

D20][]25

D20]]26

D200127

D20]128

D20]129

D20J30

D20]131

D20][132

D20J33

D201134
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Setting contents

DM word
15 8|7 0
m Output use designation
m+1 Output signal range settings
Output 1: Output status
m+2 - when conversion stopped
m+3 o Output 2: Output status
when conversion stopped
m+4 Output 3: Output status
when conversion stopped
m+5 o Output 4: Output status
when conversion stopped
m+6 . Output 5: Output status
when conversion stopped
m+7 Output 6: Output status
when conversion stopped
m+8 — Output 7: Output status
when conversion stopped
m+9 . Output 8: Output status

when conversion stopped

m+10 to m+17

m+18

Conversion time/
resolution setting

Operation mode setting

m+19

)

r — Use Designation

Output 1 scaling lower limit

m+20

Output 1 scaling upper limit

m+21

Output 2 scaling lower limit

m+22

Output 2 scaling upper limit

m+23

Output 3 scaling lower limit

m+24

Output 3 scaling upper limit

m+25

Output 4 scaling lower limit

m+26

Output 4 scaling upper limit

m+27

Output 5 scaling lower limit

m+28

Output 5 scaling upper limit

m+29

Output 6 scaling lower limit

m+30

Output 6 scaling upper limit

m+31

Output 7 scaling lower limit

m+32

Output 7 scaling upper limit

m+33

Output 8 scaling lower limit

m+34

Output 8 scaling upper limit

15

12 11

- — — - Conversion Time and Resolution Setting

00: CLR (0 or minimum value for each range output)
01: HOLD (Hold prior output value.)
02: MAX (Output maximum value of range.)

|
I 07 06 05 04 03 02 01 00
|
_J
-
| =L e LY 2y g
o 83 33 3 3 3 3 &
| 5 5 5 5 5 5 5 5
! | O O O O O O O o
', 0:Do not use
—: , 1:Use
|
: — - Output Signal Range Settings
= (Not valid for the CJ1W-DA0S8C.)
I 07 06 05 04 03 02 01 00
| T T 1 T
— | | | |
| | | | |
| | | ! 1
_ < ™ I\ -
I = 5 = =
I =3 =3 g g
=) =) 2 2
_: S o S S
| 15 14 13 12 11 10 09 08
| T T T T
— | | | |
I I I I I
| L L L L
- © ~ © 0
! 5 5 5 5
! & g & i
| > > 3 )
| o] O o] O]
I
L 00:-10to 10V
) 01:0to 10V
Pl 10:1to5V
D 11:0to 5V
I
|
I = - - Output Status when Conversion Stopped
|
: 07 04 03 00
|
! 16! 16°
|
|
|
|
|
|
|
|

08

~ T T 7 Operation Mode

07

04 03

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

00

00: Normal mode
C1: Adjustment mode

Note m=20000+ unit number x 100 is allocated as the DM number.

393



Data Memory Coding Sheets

Appendix C

CS1W-MAD44

DM word

Setting contents

15

14

13

12

11

10

09

08

07

06

05

04

03

02

01

00

D20]Joo

D2[1101

D20]]02

D20]103

D2L1]04

D20]105

D2L1]06

D2[1]07

D2(]Jo8

D2L1]09

D210

D201

D212

D213

D214

D215

D216

D2l1117
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-
Use Designation
07 06 05 04 03 02 01 00
Setting contents
DM word i i i  ® N -~ <+ ® o
15 X 8 '7 0 O:Donotuse. 5 5 5 5 5 5 5 5
Ratio conversion I ! o) 1:Use e 2 2 B % % % %
t tput = = = =
m use designation dneRsLiJgrli‘l:ﬁon | d:si%l#ial:i?n o O O O
f f
Input signal Output signal
m-+1 range S(?tting range sletting 15 14 13 12 11 10 09 08
I 1 ‘ ‘
Output 1: Output stat ‘ ‘
m+2 wiL:e‘l)'luco nveLlis’i)cl)Jn Sst?) ;;ed . .
i i : ‘
< [sp) [aV] —
Output 2: Output stat
m+3 wiL:eE\uco nvellsti)cl)Jn sst?) ;;J;ed & & 53 3
i i 00: Do not use. 3 S 3 S
mad Output 3: Output status 01: Positive gradient conversion
. when conversion stopped 10: Negative gradient conversion
l [ 11: Same as the above "00" setting
m+5 Output 4: Output status
when conversion stopped . .
i i Signal Range Setting
m+6 Input 1: Mean value processing setting 07 06 05 04 03 02 01 00
i i i ‘ ‘ ‘
m+7 Input 2: Mean value processing setting ] ] ]
i i i < o ~ -
m+8 Input 3: Mean value processing setting 3 3 3 3
i | | 3 38 38 3
m+9 Input 4: Mean value processing setting
, , , 15 14 13 12 11 10 09 08
I I I
m+10 _{~ Loop 1 (input 1 — output 1), A constant ] ] ]
| ——— S I
m+11 | 4 Loop 1 (input 1 — output 1), B constant < ™ oY -~
| | | = 5 5 =
I I I 00:-10to 10V g g g g
- Loop 2 (input 2 — output 2), A constant s - - - -
m+12 | Loop 2 (input 2~ output 2), A 01:0t0 10V
! ! ! 10: 1to 5V /4 to 20 mA (4 to 20 mA is for analog input only)
m+13 | _{ Loop 2 (input 2 — output 2), B constant 11:0to 5V
| | | Output Status when Conversion Stopped
I I I
m+14 | 1 Loop 3 (ilnput 3- olutput 3), Ai constant 07 04 03 00
I I I
m+15 |t Loop 3 (ilnput 3 olutput 3), Blconstant 16! 16°
I I I .
m+16 | + Loop 4 (input 4 — output 4), A constant 00: CLR (0 or minimum value for each range output)
| | | 01: HOLD (Hold prior output value.)
| | | 02: MAX (Output maximum value of range.
I g
m+17 | _+ Loop 4 (||nput 4 ciutput 4), Blconstant

A Constant
0 to 9999 BCD (0.00 to 99.99; unit: 0.01)

B Constant
16-bit binary data

Mean Value Processing Setting

15 12 11

08 07

04 03 00

163 162

16!

169

0000: Mean value processing with 2 buffers.
0001: No mean value processing
0002: Mean value processing with 4 buffers.

0003: Mean value processing with 8 buffers.

0004: Mean value processing with 16 buffers.
0005: Mean value processing with 32 buffers.
0006: Mean value processing with 64 buffers.

Note m=20000+ unit number x 100 is allocated as the DM number.
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CJ1W-MAD42

DM word

Setting contents

14

13

12

11

10

09

08

07

06 (05 |04

03|02 |01 (00

D20]100

D20]C101

D20]102

D20]103

D20]l06

D20]107

D20]108

D20]109

oO|lo|OoO| Ol O|OC

o|lo|oOo| ol o|o

o|lo|O| Ol O|OC

D210

D201

D212

D213

D20]118

D219

D2[]120

D2C]121

D2[[122

D2[ 127

D20]128

D2[1[129

D201130

D203

D20][]32

D201133

D201134

D201135

D2[]135

0TO0T 1
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Setting contents r — Use Designation
DM word : 07 06 05 04 03 02 01 00
15 8|7 0 |
|
m Ratio conversion Inputuse | Outputuse |- — — 4
use designation designation | designation
Input Input Input Input Out- Out-
m+1 Input signal range setting | Output signal range setting - — — — 4 3 2 1 put 2 put 1
0: Do not use.
|
. 1: Use
Output 1: Output status L _ 1
m+2 - when conversion stopped —: | 15 1211 ; 10 09 ; 08
|
| | |
Output 2: Output status | _ ! |
m+3 - when conversion stopped _: ! : \
2 | : Iéoop I1_oop
m+
: ! 00: Do not use.
m+5 ' 01: Positive gradient conversion
- - | : 10: Negative gradient conversion
m+6 Input 1: Mean value processing setting R 11: Same as the above "00" setting
. ) ) |
m+7 Input 2: Mean value processing setting L Signal Range Setting
. ; ; |
m+8 Input 3: Mean value processing setting o o7 03 02 01 00
m+9 Input 4: Mean value processing setting B —: ! : :
|
m+10 Loop 1 (input 1 — output 1), A constant : ! ! !
| ! i
m+11 Loop 1 (input 1 — output 1), B constant [ (2)utput ?utput
[
12 i tput 1), A
m+ Loop 2 (input 1 — output 1), A constant : : 15 14 13 12 11 10 09 08
m+13 Loop 2 (input 1 — output 1), B constant I : : : :
|
m+14 to m+17 -- | : ! ! ! !
Conversion time/ o . o . I . L ; .
—_m+18 resolution setting peration mode setting I Input Input Input  Input
4 2 1
: m+19 Output 1 scaling lower limit b 8
\ . — "1 00:-10to 10V
X m+20 Output 1 scaling upper limit : : 01:0to 10V
: - 10: 1to 5V/4 to 20 mA
| |
| m+21 Output 2 scaling lower limit | : 11:0105V
| m+22 Output 2 scaling upper limit | - - - Output Status when Conversion Stopped
: m+23 to m+26 : 07 04 03 00
| m+27 Input 1 scaling lower limit |
! : - ! 16! 16°
| m+28 Input 1 scaling upper limit [
| - — |
m+29 Input 2 scaling lower limit
: P 9 : 00: CLR (0 or minimum value for each range output)
, m+30 Input 2 scaling upper limit  01:HOLD (Hold prior output value.)
| - — , 02: MAX (Output maximum value of range.)
| m+31 Input 3 scaling lower limit \
| m+32 Input 3 scaling upper limit — — — — Mean Value Processing Setting
|
| m+33 Input 4 scaling lower limit 15 1211 0807 0403 00
|
I m+34 Input 4 scaling upper limit 16° 162 16’ 160
: m+35 Voltgge/current range setting
! (Valid for 1105 V or 4 to 20 mA.) T 0000: Mean value processing with 2 buffers.
: | Input | Output | 1 0001: No mean value processing
: - 0002: Mean value processing with 4 buffers.
| 0003: Mean value processing with 8 buffers.
r - - - Conversion Time and Resolution Setting 0004: Mean value processing with 16 buffers.

0006: Mean value processing with 64 buffers.

|
|
! . .
15 12 11 08 : 0005: Mean value processing with 32 buffers.
! |

|

I

! | - - - - Voltage/Current Specifications

: . (when 1 to 5 V/4 to 20 mA is selected)
|

|

I

00: Conversion time = 1 ms, resolution = 4,000 This setting is valid for inputs and/or outputs
C1: Conversion time = 500 us, resolution = 8,000 only if "10" (1 to 5 V/4 to 20 mA) was
- - - - Operation Mode specified in m+1.
07 04 03 00 15 08 07 06 05 04 03 02 01 00
' I | | |
| | | | |
L Il | L L
00: Normal mode Input Input Input Input Out- Out-
4 3 2 1 put 2 put 1

C1: Adjustment mode
0: Voltage (1to 5 V)

1: Current (4 to 20 mA)

Note m=20000+ unit number x 100 is allocated as the DM number.
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A-B

A constant
Analog I/0 Unit, 250, 266, 318, 339

A/D conversion time
Analog 1/0 Unit, 225, 292, 293
Analog Input Unit, 14

adjustment mode

allocations
Analog 1/0 Unit, 253, 321
Analog Input Unit, 51, 103
Analog Output Unit, 150, 197

operational flow
Analog I/0 Unit, 268, 341
Analog Input Unit, 61, 112
Analog Output Unit, 155, 206

Alarm Flags

Analog I/0 Unit, 252, 254, 285, 320, 321, 358

Analog Input Unit, 50, 52, 103, 104, 122

Analog Output Unit, 150, 151, 167, 197, 198, 219
alarms

Analog I/0 Unit, 283, 356

Analog Input Unit, 70, 120

Analog Output Unit, 165, 217

upper and lower limit, 368
B constant

Analog I/0 Unit, 250, 266, 318, 339
bias

Analog I/0 Unit, 266, 339

C

circuitry
input
Analog 1/0 Unit, 243, 309
Analog Input Unit, 33, 94
internal
Analog 1/0 Unit, 243, 309
Analog Input Unit, 33, 94
Analog Output Unit, 142, 188
output
Analog 1/0 Unit, 243, 309
Analog Output Unit, 142, 188
Clear Bit
Analog I/0 Unit, 253, 269, 275, 321, 342, 348
Analog Input Unit, 52, 64, 104, 114
Analog Output Unit, 151, 157, 198, 209

components
Analog 1/0 Unit, 239, 306

Index

Analog Input Unit, 27, 89
Analog Output Unit, 138, 184
configuration

internal

Analog 1/0 Unit, 243, 310
Analog Input Unit, 34, 94
Analog Output Unit, 142, 188

conversion
signed binary to signed BCD, 372
stopping and starting

Analog 1/0 Unit, 262, 333
Analog Output Unit, 153, 201

time

Analog I/0 Unit, 225, 292, 293
Analog Input Unit, 14
Analog Output Unit, 128, 172

values

Analog 1/0 Unit, 254, 261, 322, 331
Analog Input Unit, 53, 104
Analog Output Unit, 151, 199

Conversion Enable Bit
Analog I/0 Unit, 262, 333
Analog Output Unit, 153, 201
conversion time

Analog Input Units

setting, 25, 44, 45, 55, 87, 100, 106, 181, 201, 324,
333

D

D/A conversion time

Analog I/0 Unit, 225

Analog Output Unit, 128, 172
data exchange

Analog 1/0 Unit, 224, 246, 292, 313

Analog Input Unit, 14, 39, 78, 97

Analog Output Unit, 128, 129, 144, 172, 190
data memory coding sheets, 377
dimensions, 363

Analog 1/0 Unit, 224, 292

Analog Input Unit, 78

Analog Output Unit, 128, 172
disconnection

voltage input

Analog I/0 Unit, 244, 311
Analog Input Unit, 35, 95

Disconnection Detection Flag, 367
Analog 1/0 Unit, 237, 304
Analog Input Unit, 26, 88
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DM allocations Analog 1/0 Unit, 225
contents output
Analog 1/0 Unit, 249, 317 Analog 1/0 Unit, 225

Analog Input Unit, 44, 100
Analog Output Unit, 147, 192
Down Bit G_H
Analog I/0 Unit, 253, 275, 321, 348
Analog Input Unit, 52, 104
Analog Output Unit, 151, 157, 198, 209

gain adjustment function, 5
Analog 1/0 Unit, 267, 272, 278, 340, 345, 351
Analog Input Unit, 61, 67, 112, 117
Analog Output Unit, 155, 161, 206, 213

E applications, 12
clearing adjusted values
EC Directives, xxi Analog 1/0 Unit, 274, 281, 347, 354
eITors Analog Input Unit, 69, 119
Analog 1/0 Unit, 283, 356 Analog Output Unit, 164, 216
Analog Input Unit, 70, 120 setting procedure
Analog Output Unit, 165, 217 Analog 1/0 Unit, 232, 299
CPU Unit, 74, 124, 168, 221, 287, 360 Analog Input Unit, 20, 83
UNIT No. DPL ERR Analog Output Unit, 133, 177, 178
Analog 1/0 Unit, 248, 316 Gain Bit
Analog Input Unit, 43, 99 Analog I/O Unit, 253, 269, 275, 321, 342, 348
Analog Output Unit, 146, 192 Analog Input Unit, 52, 64, 104, 114
external terminals Analog Output Unit, 151, 157, 198, 209
Analog I/O Unit, 224, 292 gradient conversion
Analog Input Unit, 78 negative
Analog Output Unit, 128, 172 Analog I/0 Unit, 265, 338
positive
Analog I/0 Unit, 265, 338
F high-speed conversion, 3
fixed data history buffers

Analog I/0 Unit, 256, 324
Analog Input Unit, 56, 107

allocations
Analog 1/0 Unit, 248, 316
Analog Input Unit, 42, 99

Analog Output Unit, 146, 192 I_L
Analog I/0 Unit, 246, 313
Analog Input Unit, 39, 97 I/O refresh data
Analog Output Unit, 144, 190 allocations
set values Analog I/0 Unit, 251, 319
Analog I/O Unit, 250, 318 Analog Input Unit, 47, 101
Analog Input Unit, 46, 101 Analog Output Unit, 148, 195
Analog Output Unit, 147, 194 Analog I/0 Unit, 246, 313
stored values Analog Input Unit, 39, 97
Analog I/O Unit, 250, 318 Analog Output Unit, 144, 190
Analog Input Unit, 46, 101 set values
Analog Output Unit, 147, 194 Analog I/0 Unit, 252, 320
functions, 2 Analog Input Unit, 50, 103
applications, 12 Analog Output Unit, 150, 197
input stored values
Analog 1/0 Unit, 225 Analog 1/0 Unit, 252, 320
other Analog Input Unit, 50, 103
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Analog Output Unit, 150, 197
I/O tables
creation
Analog 1/0 Unit, 235, 301
Analog Input Unit, 23, 85
Analog Output Unit, 135, 180
indicators
Analog I/0 Unit, 240, 307
Analog Input Unit, 28, 90
Analog Output Unit, 139, 185
errors
Analog 1/0 Unit, 283, 356
Analog Input Unit, 70, 120
Analog Output Unit, 165, 217
initial data
settings
Analog 1/0 Unit, 235, 301
Analog Input Unit, 24, 86
Analog Output Unit, 135, 180
input
circuitry
Analog I/0 Unit, 243, 309
Analog Input Unit, 33, 94
impedance
Analog 1/0 Unit, 225, 292
Analog Input Unit, 14, 78
numbers
Analog I/0 Unit, 254, 269, 322, 342
Analog Input Unit, 53, 63, 104, 114
settings
Analog 1/0 Unit, 254, 322
Analog Input Unit, 53, 104
signal range, 2, 3
Analog I/0 Unit, 225, 250, 255, 292, 293, 318, 322
Analog Input Unit, 14, 46, 53, 78, 101, 105
specifications
Analog I/0 Unit, 225, 227, 295
Analog Input Unit, 17, 80

input disconnection detection function, 4
Analog 1/0 Unit, 260, 330
Analog Input Unit, 60, 111
applications, 12
input functions
block diagram
Analog 1/0 Unit, 227, 294
Analog Input Unit, 17, 80

installation
procedure
Analog 1/0 Unit, 232, 299
Analog Input Unit, 20, 83
Analog Output Unit, 132, 176

isolation
Analog 1/0 Unit, 224, 292
Analog Input Unit, 14, 78
Analog Output Unit, 128, 172

ladder programs
Analog 1/0 Unit, 236, 303
Analog Input Unit, 25, 87
Analog Output Unit, 136, 182

limit, 375

loops
Analog I/0 Unit, 266, 339

M-N

maximum Units
per Rack
Analog 1/0 Unit, 224, 292
Analog Input Unit, 14, 78
Analog Output Unit, 128, 172
per system
Analog I/0 Unit, 224
mean value function, 5
applications, 12
settings
Analog I/0 Unit, 250, 318
Analog input Unit, 46, 101
mean value processing, 374
Analog I/0 Unit, 256, 324
Analog Input Unit, 56, 107

mounting
position
Analog I/0 Unit, 224, 292
Analog Input Unit, 14, 78
Analog Output Unit, 128, 172
precautions
Analog I/0 Unit, 268, 341
Analog Input Unit, 62, 113
Analog Output Unit, 156, 207, 208

restrictions, 8

normal mode
allocations
Analog 1/0 Unit, 252, 320
Analog Output Unit, 149, 195

O

offset adjustment function, 5
Analog I/0 Unit, 267, 270, 275, 340, 343, 348
Analog Input Unit, 61, 64, 112, 115
Analog Output Unit, 155, 158, 206, 210
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applications, 12
clearing adjusted values
Analog I/0 Unit, 274, 281, 347, 354
Analog Input Unit, 69, 119
Analog Output Unit, 164, 216
setting procedure
Analog 1/0 Unit, 232, 299
Analog Input Unit, 20, 83
Analog Output Unit, 133, 177, 178

Offset Bit

Analog I/0 Unit, 253, 269, 275, 321, 342, 348

Analog Input Unit, 52, 64, 104, 114

Analog Output Unit, 151, 157, 198, 209
operating procedure

Analog I/0 Unit, 232, 299

Analog Input Unit, 20, 83

Analog Output Unit, 133, 177, 178

operation mode switch
Analog 1/0O Unit, 241
Analog Input Unit, 30, 91
Analog Output Unit, 140, 186

output
circuitry
Analog 1/0 Unit, 243, 309
Analog Output Unit, 142, 188
current
Analog I/0 Unit, 225, 293
Analog Output Unit, 128, 172
data
Analog I/0 Unit, 225, 292, 293
Analog Input Unit, 78
impedance
Analog I/0 Unit, 225, 293
Analog Output Unit, 128, 172
numbers
Analog I/0 Unit, 261, 275, 331, 348
Analog Output Unit, 151, 157, 199, 209
setting errors
Analog I/0 Unit, 264, 337
Analog Output Unit, 155, 205
settings
Analog I/0 Unit, 261, 331
Analog Output Unit, 151, 199
signal range, 2, 3

Analog I/0 Unit, 225, 250, 261, 263, 318, 331, 334
Analog Output Unit, 128, 147, 152, 154, 172, 194,

199, 202
specifications
Analog 1/0 Unit, 225, 229, 297
Analog Output Unit, 130, 174
status, 147, 194

Analog I/0 Unit, 250, 263, 318, 334
Analog Output Unit, 154, 202

output functions
block diagram
Analog I/0 Unit, 227, 294
Analog Output Unit, 130, 174
output hold function, 4
Analog I/0 Unit, 263, 334
Analog Output Unit, 154, 202
applications, 12

P

Peak Value Hold Bit
Analog I/0 Unit, 259, 328
Analog Input Unit, 60, 110

peak value hold function, 4
Analog I/0 Unit, 259, 327
Analog Input Unit, 59, 110
applications, 12
power consumption
Analog I/0 Unit, 224, 292
Analog Input Unit, 14, 78
Analog Output Unit, 128, 172
Power Supply Units, 8, 9, 15, 79
precautions, 11
application, xx
C200H Analog I/O Units, xxiii
general, xviii
mounting
Analog I/0 Unit, 268, 341
Analog Input Unit, 62, 113
Analog Output Unit, 156, 207, 208
operating environment, Xix
safety, xviii
Programming Console
errors
Analog I/0 Unit, 248, 251, 316, 319
Analog Input Unit, 43, 48, 99, 102
Analog Output Unit, 146, 148, 192, 195
Programming Devices
Analog I/0 Unit, 254, 322
Analog Input Unit, 53, 104
Analog Output Unit, 151, 199

R

rated input
Analog I/0 Unit, 225, 292



Index

Analog Input Unit, 14, 78
ratio conversion function
Analog I/0 Unit, 264, 337
applications, 12
ratio set value
Analog 1/0 Unit, 266, 339

resolution

Analog Input Units

setting, 25, 44, 45, 55, 87, 100, 106, 181, 201, 324,
333

input
Analog I/0 Unit, 225, 292, 293
Analog Input Unit, 14, 78

output
Analog 1/0 Unit, 225
Analog Output Unit, 128, 172

ST

safety precautions, xviii
scaling, 370

Set Bit
Analog I/0 Unit, 253, 269, 275, 321, 342, 348
Analog Input Unit, 52, 64, 104, 114
Analog Output Unit, 151, 157, 198, 209

set data
Analog 1/0 Unit, 225
Analog Output Unit, 128, 172

settings
procedure
Analog 1/0 Unit, 232, 299
Analog Input Unit, 20, 83
Analog Output Unit, 132, 176

Special I/O Unit Area
Analog 1/0 Unit, 224, 292
Analog Output Unit, 128, 129, 172

Special I/O Unit DM Area
Analog I/0 Unit, 224, 248, 292, 316
Analog Input Unit, 42, 99
Analog Output Unit, 128, 129, 146, 172, 192

Special I/O Unit Restart Bits

Analog I/O Unit, 247, 256, 288, 315, 325, 361

Analog Input Unit, 41, 57, 75, 98, 107, 125

Analog Output Unit, 145, 169, 191, 222
specifications

Analog 1/0 Unit, 224, 293

Analog Input Unit, 14, 78

Analog Output Unit, 128, 172

general

Analog 1/0 Unit, 224, 292

Analog Input Unit, 14, 78

Analog Output Unit, 128, 172
input

Analog I/0 Unit, 225, 227, 295

Analog Input Unit, 17, 80
output

Analog I/0 Unit, 225, 229, 297

Analog Output Unit, 130, 174

square root calculation, 373

switch settings
Analog I/0 Unit, 239, 306
Analog Input Unit, 27, 89
Analog Output Unit, 138, 184

system configuration, 7

terminal arrangement
Analog I/0 Unit, 242, 309
Analog Input Unit, 32, 93
Analog Output Unit, 141, 186

U

UNIT No. DPL ERR
Analog I/0 Unit, 248, 251, 316, 319
Analog Input Unit, 43, 48, 99, 102
Analog Output Unit, 146, 148, 192, 195
unit number
settings
Analog I/0 Unit, 247, 314
Analog Input Unit, 40, 98
Analog Output Unit, 145, 191
unit number switch
Analog I/0 Unit, 241, 307
Analog Input Unit, 29, 90
Analog Output Unit, 140, 185
Up Bit
Analog I/0 Unit, 253, 275, 321, 348
Analog Input Unit, 52, 104
Analog Output Unit, 151, 157, 198, 209

\'

voltage input disconnection
Analog 1/0 Unit, 244, 311
Analog Input Unit, 35, 95

voltage/current switch
Analog I/0 Unit, 242, 308
Analog Input Unit, 31, 92
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W

weight
Analog 1/0 Unit, 224, 292
Analog Input Unit, 14, 78
Analog Output Unit, 128, 172
wiring
Analog I/0 Unit, 242, 309
Analog Input Unit, 32, 93
Analog Output Unit, 141, 186
considerations
Analog I/0 Unit, 246, 313
Analog Input Unit, 39, 96
Analog Output Unit, 144, 189
examples
Analog I/0 Unit, 245, 312
Analog Input Unit, 36, 96
Analog Output Unit, 143, 189



Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. W345-E1-10

Revision code

The following table outlines the changes made to the manual during each revision. Page nhumbers refer to the

previous version.

Date Revised content
01 March 1999 Original production
02 August 1999 Revised to include information on CS1W-AD041/081, CS1W-DA041/08V/08C.
03 May 2001 Revised to add CJ1W-AD081 and CJ1W-DA041 Analog I/O Units and one new
section added on each. “CS1” changed to “CS (-series)” or “CS/CJ (-series)”
accordingly.
Other changes are as follows:
Page xiv: Precautions added.
Pages 11 and 57: Note added.
04 November 2001 Revised to include information on CS1W-AD041-V1, CS1W-AD081-V1, CJ1W-
AD041-V1, CJ1W-AD081-V1, CJ1W-DAO21.
05 November 2002 Revised to include information on CJ1W-DA08V and CJ1W-MAD42.
Changes include changes and additions to the following items.
Conversion time/resolution settings and operation mode settings
Voltage and current range settings
Scaling function
Offset and gain adjustment
06 July 2003 Revised to include information on the CJ1W-DAO8C, including the following
changes.
Page 8: “CS1W-DAS8C” corrected to “CS1W-DAO8C” in table heading.
Pages 104, 253, and 324: Note corrected at the bottom of each page regarding
the ON/OFF status of the Offset Bit and Gain Bit and the conversion data.
Pages 53, 55, 102, 255, and 326: Note added at the bottom of each page
regarding the ON/OFF status of the Offset Bit and Gain Bit and the conversion
data.
07 December 2004 Revised to include information on the CS1W-AD161, and remove certain infor-
mation on the CS1W-AD041, CS1W-AD081, and CJ1W-ADO081.
08 July 2005 Page xii: Information on liability and warranty added.
Pages xvii and xviii: Common Emission Standard EN50081-2 changed to
EN61000-6-4.
09 September 2006 | Page xxi: Information on EC Directives replaced.
Page 34: Wiring diagram corrected.
Page 38: Note added at bottom of page.
Pages 49 and 195: Left column removed from bottom table.
Pages 70, 120, 163, 215, 281, and 352: Flowchart expanded.
Page 103: Left column removed from top table.
Page 145: Information added to note 1.
Page 148: Value of bits 4 to 7 of word n corrected.
10 March 2008 Page xi: Updated related manual table.

Page xviii: Added warning to the general precautions.
Page 96: Corrected wiring diagram and added asterisks.
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