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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.

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

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

OMRON Product References

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

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

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for anything
else.

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.

Trademarks and Copyrights

COMBICON is a registered trademark of Phoenix Contact K.K.
DeviceNet is a registered trademark of the Open DeviceNet Vendor Association, Inc.
PowerTap is a registered trademark of the Allen-Bradley Company, Inc.

[J OMRON, 1998

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

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

This manual describes the operation of the DeviceNet MULTIPLE 1/O TERMINAL and includes the
sections described below.

Please read this manual carefully and be sure you understand the information provided before
attempting to operate the MULTIPLE 1/O TERMINAL.

Section 1 provides an overview of the MULTIPLE I/O TERMINAL, including its features and functions.
Section 2 provides the basic procedure for operation and includes an actual example.
Section 3 provides some examples of programs used with the Counter Unit.

Section 4 provides the basic specifications for the I/O Units including Communications Units, Transis-
tor Input and Output Units, and Relay Output Units.

Section 5 provides the specifications for Special I/O Units, including the Analog Input Unit, the Analog
Output Unit, the Temperature Input Unit, and the Counter Unit. Setting procedures for a Configurator
are also provided.

Section 6 provides characteristics for communications in the DeviceNet Unit and describes how to cal-
culate the times required for communications between Units.

Section 7 provides procedures for dealing with errors as well as basic maintenance procedures.
The Appendices provide Slave device profiles and lists of connectable devices.

&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.




PRECAUTIONS

This section provides general precautions for using the Programmable Controller (PC) Systems and related devices.

Theinformation contained in this section isimportant for the safe and reliable application of PC Systems. You must
read this section and under stand the information contained before attempting to set up or operate a PC System.

1 Intended AUTIENCE . . ...ttt Xii
2 General Precaltions . ... ..ot Xii
3 Safety PreCautions. . . ...t Xii
4 Operating Environment Precautions. . . ... ... Xii
5 Application Precautions . .. ...t Xiii
6 EC DIreCliVES . . oo ottt XV
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I ntended Audience
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4
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Intended Audience

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

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

General Precautions

/\ WARNING

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

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

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

This manual provides information for programming and operating OMRON PC
Systems. 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 PC System and all PC Units be used for the
specified purpose and under the specified conditions, especially in applica-
tions that can directly or indirectly affect human life. You must consult with
your OMRON representative before applying a PC System to the abovemen-
tioned applications.

Safety Precautions

/\ WARNING

/\ WARNING

Never attempt to disassemble any Units while power is being supplied. Doing
so may result in serious electrical shock or electrocution.

Never touch any of the terminals while power is being supplied. Doing so may
result in serious electrical shock or electrocution.

Operating Environment Precautions

Do not operate the control system in the following places.
« Locations subject to direct sunlight.

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

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

* Locations subject to corrosive or flammable gases.

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

« Locations subject to shock or vibration.

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



Application Precautions 5

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

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

« Locations subject to possible exposure to radioactivity.

* Locations close to power supplies.

&Caution The operating environment of the PC 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 PC
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 MULTIPLE I/O TERMINAL.

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

 Always ground the system to 100 Q or less when installing the system to
protect against electrical shock.

* Always turn OFF the power supply to the system before attempting any of
the following. Performing any of the following with the power supply turned
ON may lead to electrical shock:

* Mounting or removing any Units (e.g., Power Supply Unit, I/O Units,
CPU Unit, etc.) or memory cassettes.

» Assembling any devices or racks.
 Connecting or disconnecting any cables, connectors, or wiring.

&Caution Failure to abide by the following precautions could lead to faulty operation of
or damage to the MULTIPLE 1/0O TERMINAL. Always heed these precautions.

 Use the Units only with the power supplies and voltages specified in the
operation manuals. Other power supplies and voltages may damage the
Units.

» Take measures to stabilize the power supply to conform to the rated sup-
ply if it is not stable.

* Provide circuit breakers and other safety measures to provide protection
against shorts in external wiring.

» Do not apply voltages exceeding the rated input voltage to Input Units.
The Input Units may be destroyed.

» Do not apply voltages exceeding the maximum switching capacity to Out-
put Units. The Output Units may be destroyed.

» Always disconnect the LG terminal when performing withstand voltage
tests.

* Install all Units according to instructions in the operation manuals.
Improper installation may cause faulty operation.

* Be sure to tighten Backplane screws, terminal screws, and cable connec-
tor screws securely.

» Do not attempt to take any Units apart, to repair any Units, or to modify
any Units in any way.

Xiii



Application Precautions 5

» Do not use communications cables or 1/0O cables in parallel to or close to
high-tension, high-rate current carrying lines. Doing so may cause faulty
operation.

 Be sure to install the MULTIPLE I/O TERMINAL in the proper direction.
Not doing so may cause faulty operation.

» When attaching Units to the DIN track, be sure to attach them securely.
Not doing so may cause the Units to be damaged.

Use this product within the specified ranges for communications dis-
tances and connection distances. Not doing so may lead to faulty opera-
tion.

Use the specified cables when making communications connections. Not
doing so may cause faulty operation.

» Be sure to wire the communications paths, the communications power
supplies, the internal power supplies, and the 1/O power supplies cor-
rectly. Use voltages for the power supplies that are within the specified
ranges. Not doing so may cause malfunction.

» Do not, under any circumstances, use this product with loads exceeding
the contact rating values. Doing so may cause deterioration of insulation
and damage.

The life-expectancy of the relays depends greatly on the switching condi-
tions. Before practical use of the product, perform a trial operation of the
product in the actual conditions in which it will be used. Use the product at
a switching frequency that will allow efficient operation. Continued use of
the product in conditions causing reduced efficiency will cause deteriora-
tion of insulation and damage.

Connection Cables

 Before switching ON power supplies, check that the connectors are
mounted securely.

» Check that the connectors for the 1/O Unit interfaces are securely
locked.

Tightening Torques
Check that all the screws for the Units are tightened to the correct torque.
Not doing so may cause faulty operation.

* Internal power supplies, I/O power supplies, terminal screws:
0.3t00.5Nm

 Communications cable, communications connector screws:
0.25t0 0.35 N*m

 High-density 1/0 Unit connector screws: 0.25t0 0.35 N e m
* Cleaning

» Do not used thinner-based products for cleaning. Doing so may dis-
solve attachment areas or cause discoloration.

» Power Supply

» Use separate power supplies for communications power supplies, in-
ternal power supplies, I/O power supplies, load power supplies, and
encoder power supplies. Not doing so may lead to faulty operation.

&Caution The following precautions are necessary to ensure the general safety of the
system. Always heed these precautions.

* Provide double safety mechanisms to handle incorrect signals that can be
generated by broken signal lines or momentary power interruptions.

* Provide external interlock circuits, limit circuits, and other safety circuits in
addition to any provided within the PC System to ensure safety.

Xiv



EC Directives
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EC Directives

1,2,3...

1,2,3...

The MULTIPLE 1/0O TERMINAL conforms to EMC as follows:

EMC Directives

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

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

The MULTIPLE I/O TERMINAL products that comply with EC Directives must
be installed as follows:

1. MULTIPLE I/O TERMINAL products are designed for installation inside
control panels. All MULTIPLE I/O TERMINAL products must be installed
within control panels.

2. Used reinforced insulation or double insulation for the DC power supplies
used for the communications power supply, internal circuit power supply,
and the I/O power supplies.

3. MULTIPLE I/O TERMINAL products that meet EC Directives also meet the
Common Emission Standard (EN50081-2). However, radiated emission
(at 10 m) will vary with the overall configuration of the control panel, other
devices connected to the control panel, and other conditions. You must
therefore confirm that EC Directives are satisfied for the overall machine or
device.

4. MULTIPLE I/O TERMINAL products that meet EC Directives have config-
urations with less than 30 m of I/O wiring, and less than 10 m of power sup-
ply wiring.

The following examples show means of reducing noise.

1. Noise from the communications cable can be reduced by installing a ferrite
core on the communications cable within 10 cm of the DeviceNet Master
Unit.

Ferrite Core (Data Line Filter): LF130B (Manufactured by Easy Magnet Co.)

Impedance specifications
25MHZ: 105Q
100 MHZ: 190 Q

i I <

R

\Y4

2. Wire the control panel with cables as thick and short as possible and
ground to 100 Q min.

XV



EC Directives 6

3. Keep DeviceNet communications cables as short as possible and ground
to 100 Q min.
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SECTION 1

MULTIPLE I/O TERMINAL

This section provides an overview of the MULTIPLE I/O TERMINAL, including its features and functions.

1-2

L-1-1 OVEIVIEW ottt e e e e e e e e
1-1-2  System Configuration. . ..........c.co it
1-1-3  FealUNeS ..o e
1-1-4 Communications Unitsand I/OUnits . ......................
1-1-5 Listof Models . ...
FUNCLIONS .. oo
1-2-1  1/O Unit Interface Specifications. ..........................
1-2-2 ExchangingData . .........ccouiiiieieiiii it
1-2-3  Allocating l/O . ..o
1-2-4  /OUnitInterfaceStatus . ...
1-2-5 /O ConfigurationChanges . . ...,
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MULTIPLE I/O TERMINAL Section 1-1

1-1 MULTIPLE I/O TERMINAL

1-1-1 Overview

A MULTIPLE I/O TERMINAL is a building-block DeviceNet Slave that consists
of a Communications Unit that interfaces one or more I/O Units. The I/O Unit
interface supports up to 8 I/O Units and a total of up to 1,024 1/O points. I/O
Units are connected using simple snap-on connections via I/O Unit Connect-
ing Cables. Allocation and address settings on the 1/O Unit interface are not
required, enabling simple, flexible distributed I/O control.

1-1-2 System Configuration

DeviceNet Master Unit

¥
— DeviceNet Network
o T " /O Unit Connecting Cable
Communications 1/0 Units
Unit

I/O Unit interface
Maximum of 8 Units; total length: 3 m, 1 m max. between Units
Total number of points (inputs + outputs): 1,024 points

The total number of points must be within the maximum number
supported by the Master. )
Example: With C200HW-DRM21-V1 Master, 512 inputs/512 outputs



MULTIPLE 1/O TERMINAL Section 1-1

1-1-3 Features

Simple Connections

Automatic Recognition of
I/0 Units

Status Notification

Many Types of I/O Unit

An I/O-intensive System
Can be Built at Low Cost

Range Setting by
Configurator

The Communications Unit and the 1/O Units are separate, and the Communi-
cations Unit and the 1/0 Units are connected by an 1/O Unit interface. I/O can
be expanded simply by connecting additional 1/O Units to the I/O Unit inter-
face.

When the power to the Communications Unit is turned ON, the models of the
I/O Units on the I/O Unit interface are automatically recognized, and the num-
ber of remote I/O communications points with the DeviceNet Master Unit is
automatically determined. This enables I/O to be increased or decreased sim-
ply by connecting or disconnecting 1/0O Units.

Status information about the 1/0O Unit interface can be transmitted as inputs to
the DeviceNet Master Unit (two words).
The following I/O Units are available.

* 16- or 32-point Transistor Input Units (terminal block, connector, 25-pin D-
sub connector, or high-density connector)

 16- or 32-point Transistor Output Units (terminal block, connector, 25-pin
D-sub connector, or high-density connector)

* 8-point/16-point Relay Output Unit (16-point Unit)

* 4- or 8-point Analog Input Unit (terminal block or connector)
* 4-point Analog Output Unit (terminal block or connector)

* 1-point Pulse Input Unit (high-speed counter)

* 4-point Temperature Input Unit

Compared with fixed I/O Terminals, a high cost-performance ratio can be
achieved if I/O Units are used.

The input and output ranges for the Analog Input, Analog Output, and Tem-
perature Input Units can be set for each point using the Configurator (with ver-
sion 1.11 or later). Using DIP switches, ranges can be set in 2-point units for
the Analog Input and Analog Output Units, and in 4-point units for the Temper-
ature Input Unit.



MULTIPLE I/O TERMINAL Section 1-1

1-1-4 Communications Units and /O Units

Communications Unit The Communications Unit interfaces the I/O Units to the DeviceNet.

« It controls the I/O Units in response to 1/O refresh requests from the
DeviceNet Master.

« It automatically recognizes the configuration of the I/O Units when the 1/O
Unit interface is initialized.

* |t notifies the connection status or the status information for the I/O Units
to the DeviceNet Master Unit.

« It provides a DIP switch to set the node number and baud rate of the
MULTIPLE I/O TERMINAL as a DeviceNet Slave.

DeviceNet Master Unit

¥
\ — DeviceNet Network
T 1/0 Unit interface

Output area Input area \D[
(Master — Commu- (Communications
nications Unit) Unit -~ Master)
0 1
0 Status 4 ] Example: | Example:
1 2 ] Outputs Outputs

I/0O Units There are various I/O Units that can be connected to the I/O Unit interface.

* 1/0O Units are connected to the Communications Unit using an 1/O Unit
Connecting Cable (included with the 1/O Unit, a 1-m I/O Unit Connecting
Cable (GCN1-100) is also available).

» No address or baud rate settings are required.
* The connection order of I/O Units is flexible.

g S

2
Example:
Inputs

Units with Connectors
Transistor Input Unit
Communications Unit Transistor Output Unit Relay Output Unit End connector

Units with Terminal Blocks Units with High-density Analog Input Unit
Transistor Input Unit Connectors ] Analog Output Unit
Transistor Output Unit Transistor Input Unit

Transistor Output Unit
I/0 Unit Connecting Cables
Included with Unit: 40 mm
GCN1-100: 1 m (sold separately)



MULTIPLE 1/O TERMINAL

Section 1-1

1-1-5 List of Models
Unit 110 Words allocated /10 Unit Installa- | Model number | Remarks
points in PC memory |connections | power tion
Input | Output supply
voltage
Communications Unit | None Status 0 words | None 24 VVDC |DIN track | DRT1-COM
two (sup-
words plied
Basic I/O | Transistor |16 1word |Owords |M3terminal |from out- GT1-ID16 NPN
Units Input Units | inputs block side) GT1-ID16-1 PNP
16 1word |0Owords |Connectors GT1-ID16MX NPN
inputs (made by GT1-ID16MX-1 |PNP
MOLEX)
16 1word |0 words |[Connectors GT1-ID16ML NPN
inputs (made by (See note 2.)
FUJITSV) GT1-ID16ML-1 |PNP
(See note 2.)
16 1word |0Owords |Connectors GT1-ID16DS NPN
inputs (25-pin D- (See note 2.)
sub connec- GT1-ID16DS-1 |PNP
tors) (See note 2.)
32 2 words |0 words |High-density GT1-ID32ML NPN
inputs connector GT1-ID32ML-1 | PNP
(made by
FUJITSU)
Transistor |16 out- |0 words |1 word M3 terminal GT1-0OD16 NPN
Output puts block GT1-OD16-1  |PNP
Units
16 out- |0 words |1 word Connectors GT1-OD16MX |NPN
puts (made by GT1-0D16MX-1 | PNP
MOLEX)
16 out- |0 words |1 word Connectors GT1-OD16ML NPN
puts (made by (See note 2.)
FUJITSV) GT1-OD16ML-1 | PNP
(See note 2.)
16 out- [0 words |1 word Connectors GT1-0OD16DS NPN
puts (25-pin D- (See note 2.)
sub connec- GT1-OD16DS-1 | PNP
tors) (See note 2.)
32 out- |0 words |2 words |High-density GT1-OD32ML |NPN
puts connector GT1-OD32ML-1 | PNP
(made by
FUJITSU)
Relay Out- |8 out- |0 words |1 word M3 terminal GT1-ROP08
put Units | puts block
16 out- [0 words |1 word M3 terminal GT1-ROS16
puts block




MULTIPLE I/O TERMINAL Section 1-1

Unit

I/0
points

Words allocated /10 Unit Installa- | Model number | Remarks
in PC memory |connections | power tion

Input | Output supply
P P voltage

Special I/
O Units
(See
note.)

Analog
Input Units

4 inputs

4 words |0 word M3 terminal |24 VDC |DIN track | GT1-AD04 Inputs:
block (sup- (See note 2.) 4to

plied 20mA, 0
from out- to 20 mA,

8 inputs

8words |Oword |Connectors |Side) GT1-ADO8MX |0to5YV,
(made by l1to5V,

MOLEX) 0to 10V,
-10to

10V

Analog
Output
Units

4 out-
puts

O words |4 words |M3 terminal GT1-DA04 Outputs:
block (See note 2.) 4to

20 mA,
Oto5V,
l1to5V,
Oto10V,
-10to
0V

4 out-
puts

O words |4 words |Connectors GT1-DA04AMX | Outputs:
(made by Oto5V,
MOLEX) lto 5V,
Oto 10V,
-10to
0V

Tempera-
ture Input
Units

4 inputs

4 words [0 words | M3 terminal GT1-TS04T Inputs:
(8 words block R, S, K, J,
depend- T,B,L

ing on GT1-TS04P Inputs:
mode) Pt100,
JPt100

Counter
Unit

1 input

3 words |3 words | M3 terminal GT1-CT01 1 external
block input

2 external
outputs

Note The front-panel indicators and other parts of Analog Input Units, Analog Out-

put Units, Temperature Input Units, and Counter Units differ from those of
other 1/0 Units. These Units belong to a group called Special I/O Units.

An end connector is attached to the Communications Unit, and a 40-mm /O
Unit Connecting Cable is included with each 1/0 Unit. A 1-m 1/O Unit Connect-
ing Cable (GCN1-100) is also available.

=& | S | e
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MULTIPLE 1/0 TERMINAL Section 1-1
Applicable Connectors The applicable connectors are shown in the following table.
Connector Model number Remarks
Connec- Pressure- Housing 52109-0390 For AWG#24
tors made |welded
by MOLEX' [crimp Housing 51030-0330
(See note.)
Reeled con- |50083-8014 For AWG#24 to 30
tacts 50084-8014 For AWG#22 to 24
Loose con- 50083-8114 For AWG#24 to 30
tacts (See note.)
50084-8114 For AWG#22 to 24
Crimping tool |57036-5000 For AWG#22 to 26
57037-5000 For AWG#24 to 30
(See note.)
Connec- Soldered FCN361J024-AU
tors made
by
FUJITSU Pressure-welded FCN367J024-AU/F
correspond-
ing to 16- -
point con- Crimp FCN363J024-AU
nectors
Recom- Hood XW2S-2513 OMRON
mended
connectors
correspond-
ing to 25- Plug XW2A-2501 OMRON
pin D-sub
connectors
Connec- Soldered FCN361J040-AU
tors made
by
FUJITSU Pressure-welded FCN367J040-AU/F
correspond-
ing to high- -
density Crimp FCN363J040-AU
connectors

NALs for details.

Note Refer to page 219, High-density Connector Cables for MULTIPLE I/O TERMI-
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Section 1-2

1-2 Functions
1-2-1

I/O Unit Interface Specifications

Item

Specification

Communications method

Special protocol

Number of I1/0O Units

8 Units max.

Maximum number of points

Total inputs/outputs: 1,024 points (bits)

Communications dis-
tance

Total length

3 m max.

Between Units

1 m max. (Cable included with Unit is
40 mm.)

Communications power supply

Supplied from the Communications
Unit to the I/O Unit (0.4 A max.)

Relationship to DeviceNet

After the 1/O Unit interface is estab-
lished, DeviceNet communications con-
tinue normally, even if an error occurs
on the 1/0 Unit interface.

Addresses

Automatically recognized when the
power to the Communications Unit is
turned ON.

1/0 configuration

Automatically recognized when the
power to the Communications Unit is
turned ON. If the configuration is
changed while the power supply is ON,
a configuration error will occur.

Self-diagnostic func-
tions

Configuration errors

The 1/0 Unit configuration is constantly
checked while power is supplied. If a
mismatch occurs while the power is
turned ON, /O refreshing for all I/O
Units is stopped.

Special I/O Unit
errors

Errors are detected in the Special 1/0
Units (Analog Input Units, Analog Out-
put Units, Temperature Input Units, and
Counter Units) on the 1/O Unit interface.

1/0 Unit interface
errors

Communications stop when there is no
communications response from an I/O
Unit.

Communications stop when there is no
specific response from the last I/0O Unit
(terminator).

Communications stop when nine or
more |/O Units are connected.

Power supply over-
load to I/0O Units

The power supply to the I/O Units and I/
O refreshing for all I/O Units are
stopped when the power supply to the
I/O Units through the Communications
Unit exceeds 0.4 A.

Error detection

Frame error check; CRC-CCITT check
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I/O Interface Current

Consumption

I/O Unit Interface
Addresses

Checking the I/O Unit

Interface Status

Make sure that the power supply from the Communications Unit to the I/O
Units is less than the total rated output current (400 mA). The 1/O interface
current consumption for each 1/0 Unit is shown in the following table.

I/O Unit I/O interface current consumption
GT1-1D16(-1) 35 mA max.
GT1-ID16MX(-1) 35 mA max.
GT1-ID16ML(-1) 35 mA max.
GT1-1D16DS(-1) 35 mA max.
GT1-ID32ML(-1) 55 mA max.
GT1-0OD16(-1) 35 mA max.
GT1-OD16MX(-1) 35 mA max.
GT1-OD16ML(-1) 35 mA max.
GT1-OD16DS(-1) 35 mA max.
GT1-OD32ML(-1) 65 mA max.
GT1-ROPO8 40 mA max.
GT1-ROS16 50 mA max.
GT1-AD04 50 mA max.
GT1-ADO8MX 50 mA max.
GT1-DA04 50 mA max.
GT1-DA04MX 50 mA max.
GT1-TS04T 50 mA max.
GT1-TS04P 50 mA max.
GT1-CTO1 90 mA max.

Calculation Example
When five GT1-ID32ML Input Units and three GT1-OD16 Output Units are
used, the total current consumption is calculated as follows:

(GT1-ID32ML current consumption) x 5 Units
+ (GT1-OD16 current consumption) x 3 Units
=55mA x5+ 35 mA x 3 =380 mA <400 mA

The addresses of the I/O Units on the I/O Unit interface are automatically set
when the Communications Unit is started. The addresses are from 0 to 7 in
ascending order from the 1/0O Units closest to the Communications Unit.

DeviceNet Master Unit

DeviceNet Network

gl e

1/0 Unit interface

Communica- /O Unit 1/O Unit 1/0 Unit
tions Unit

—
]

The following two methods are used to check the 1/0O Unit interface status:
» Checking the Communications Unit and 1/O Unit indicators
» Checking the status of the Communications Unit
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Indicators
DeviceNet
Network TS indicator
g% 7 %ﬁ %
Communica- /O Unit  1/O Unit
tions Unit
Unit Normal Error
Communications | TS Indicator: TS indicator
Unit Lit green 1/0 Unit interface error: Lit red
Special I/O Unit error: Flashing green
Maximum power supply
overload to I/O Units: Not lit
I/O Units TS indicator: TS indicator
Lit green 1/0 Unit interface error: Lit red
U.ERR indica- |U.ERR indicator
tor: Not lit Special I/O Unit error: Lit red
PWR indicator: |PWR indicator
Lit green No internal power supply: Not lit

For details, refer to page 199, Troubleshooting via Indicators.

Checking the I/O Unit Interface Status

The first two words of the CPU Unit allocation input area are always allocated
to the status of the 1/O Unit interface via the DeviceNet.

DeviceNet Master Unit

Output

Input

Status, two words

1/0 Unit connection information

Error slaves | Registered slaves

For details, see page 15.

é DeviceNet Network
—

o
m_TT

Communica- 1/O Unit I/0 Unit
tions Unit

1-2-2 Exchanging Data

Initialization

10

When the Communications Unit is started, it automatically recognizes the
configuration of the I/O Units and registers this status as the normal configu-
ration (in RAM memory). At the same time, addresses 0 to 7 are allocated to
the I/O Units in ascending order from the I/O Unit closest to the Communica-
tions Unit. These processes are performed each time the power is turned ON.
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Error Processing

1-2-3 Allocating I/0

Fixed Allocation

Note

Remote 1/0 communications with the DeviceNet Master Unit are carried out
by a MULTIPLE I/O TERMINAL based on the registered configuration. When
the power to the Communications Unit is turned ON, the bits allocated to the I/
O Units can be used to check the status (bits 0 to 7 of the first word) of the
Communications Unit.

:
O

DeviceNet Network

A A A
Communica- \_____1 /O Unit_!l/Q Unit__' 1/O Unit
tions Unit ) ) . )
Automatically recognizes the configuration of the
I/0 Units
At startup

Communications with the DeviceNet Master Unit
based on this I/0 configuration

1. If the configuration of the 1/O Units is to be changed, a number of precau-
tions must be noted. For details, see 1-2-5 I/O Configuration Changes.

2. For details of data exchange timing, see 6-1-1 1/O Response Time.

Even if an error occurs in the I/O Unit interface after initialization is completed,
DeviceNet communications will continue normally. Therefore, an error pro-
cessing program section must be included in the CPU Unit to check the status
of the Communications Unit for errors that have occurred and to identify the
error type and location.

This section explains how words for a MULTIPLE I/O TERMINAL are allo-
cated in the output area and input area of the Master. For details of remote 1/0
functions in the output area and input area of the Master such as word specifi-
cation, fixed allocation, and user-set allocation, refer to the DeviceNet Opera-
tion Manual (W267).

The output area and input area corresponding to the Communications Unit
node number for a MULTIPLE I/O TERMINAL are as shown in the following
diagram.

QOutput Area

The output area contains output bits in the order that I1/O Units are connected
on the 1/O Unit interface.

Input Area
The input area contains the Communications Unit status (two words), and
input bits in the order that I/O Units are connected on the 1/O Unit interface.

Output area Input area

15 00 15 00
Area corresponding to” """ L _ | I/O Unit interface
Communications Unit . status

- Output bits on —
node number " the l/O Unit 7] B i

interface Input bits on the 1/0
— — — Unit interface —

The input and output bits for the 1/O Unit interface are allocated in the
DeviceNet input and output areas in 16-point (one word) increments. With 8-
point 1/O Units, these bits are allocated using the rightmost byte (bits 0 to 7),
and the leftmost byte (bits 8 to 15) will be 00 Hex.

11
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Example: CVM1/CV Series

y

é - DeviceNet Network
T Communications Unit

L . n number
Communications Unit ode number 06

node number 02 % % % 0 % % % 0
]
#0 #1 #2 #0 #1 #2

1/0 Unit
addresses 16 inputs 8 outputs 16 inputs 16 inputs 4-point 16 outputs
Analog
Output
Unit
Communications Unit
node number 15 Outputarea 4, 15 Input area 00
02 ---CIlO 1902 00 Hex Bﬁi\#?lut s for ClO 2002 | }/O Urzjit interfgce status __|
02
ClO 1903 Unused ClO 2003 or node number Area allocated to
CIO 1904 Unused *ClO 2004 | 16 input bits for Unit #0 Communications Unit
CIO 1905 Unused ). CIO 2005 | 16 input bits for Unit #2 | __, 1°" node number 02
o6 ---ClO 1906 | 1 CIO 2006 L 1/0 Unit interface status __|
CIO 1907 4 analog ClO 2007 for node number 06
— outputs for I ; - : Area allocated to
CIO 1908 Unit #1 ClO 2008 | 16 input bits for Unit #0 SO .
— — Communications Unit
ClO 1909 ClO 2009 Unused J for node number 06
CIO 1910 16 output bits for Unit #2|  ClO 2010 Unused )

The unused words can be used as work bits.

Example: C200HX/HG/HE

¥
é DeviceNet Network
—

Communications Unit
node number 12

Communications Unit T i % % % 0
node number 05 - Eﬁ% T
#1 #2 #3 #0 #1 #2

1/0 Unit
addresses #0
32 outputs 4-point 16 inputs 16 inputs 16 inputs 4-point 32 outputs
Analog Analog
L . Output Unit Output Unit
Communications Unit
node number 15 Output area o 15 Input area 0o
05 ---- CIO55| 32 output bits for | CIO355| /O Unitinterface status
ClO 56 Unit #0 ClO 356 for node number 05
- - - Area allocated to
clos7| B CIO 357 16 input bits for Unit #2 Communications Unit
ClO 58 4 analog outputs ClO 358 | 16 input bits for Unit #3 for node number 05
close|  forunit#1 CI0 359 Unused
ClO60 | | CIO 360 (See note 1.)
____________ Unused 1y
clo 61 Unused )i, clo 361 Unused .
12 ---- Cl062 | N ClO 362 L ;/O Ur&it imerfgcels;atus
'Or node number
Clo6s| 4 analog outputs  _| €O 363
! - - - Area allocated to
cloe4|  for Unit#1 B CIO 364/ 16 input bits for Unit #0 Communications Unit
CIlO 65 CIO 365 for node number 12
- - Unused (See note 2.)
ClO 66 | 16 output bits for Unit #2 CIO 366 Unused

Note 1. The unused words between I/O areas that are used cannot be used as work bits.
2. The unused words (not between 1/O areas that are used) can be used as work bits.

12
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User-set Allocation

The Configurator can be used to set the Communications Unit node number,
first word, and number of bytes to allocate (allocation size) for input block 1
and 2 and for output block 1 and 2, as shown in the following diagram.

Output block 1 or 2:

Input block 1 or 2:

Output block 1 or 2

15

Output bits in the order I/O Units are connected on
the I/O Unit interface

I/O Unit interface status (two words), and input bits in
the order I/O Units are connected on the 1/O Unit
interface

Input block 1 or 2

00 00

E'rSt word | VO Unitinterface | | N
First word Iy status 2
Output bits on the c ) £
|~ 1/O Unit interface 2 [~ Input bits on the 118
I 118 |l 1/O Unitinterface | | 2
° <
<
Example: CVM1/CV Series
i
DeviceNet Network
[} { 1 Communications Unit
node number 06
Communications Unit
node number 02  —1 % % 0 % % % 0
1/0 Unit
addresses #0 #1 #2 #0 #1 #2
16 inputs 8 outputs 16 inputs 16 inputs 4-point 16 outputs
Analog
Output Unit
Allocation settings for node number 02 Allocation settings for node number 02
First word: ClIO 1952 Firstword: ~ CIO 1904
Allocation size: 2 bytes (1 word) Allocation size: 8 bytes (4 words)
Allocation settings for node number 06 Allocation settings for node number 06
First word: CIO 1954 First word: CIO 1901
Allocation size: 10 bytes (5 words) Allocation size: 6 bytes (3 words)
15 Output block 2 oo First word 15 Input block 1 00
CIO 1950 ofnode _ cj0 1900
number 06
First word CIO 1951 i — CIO 1901 [ }/O Urgjit interfgcegéatus
of node CIO 1952| 00 Hex Ot s for ) Size of node CIO 1902 or node number Size of node
number 02 CIO 1953 number 02 CIO 1903| 16 input bits for Unit #0 number 06
First word — CIO 1954 | N g]lrﬁg\éveorcb CIO 1904 L }/O Urgjit interfgceg;atus
'Or node number
ger}\Obdeer 06 CIO 19551 4 analog outputs number 02 ¢10 1905 Size of node
ClO1956  for Unit#1 || sizeof node C!O 1906 16 input bits for Unit #0 | | nimber 02
CIO 1957 number 06  CIO 1907| 16 input bits for Unit #2
ClO 1958 16 input bits for Unit #2

13



Functions

Section 1-2

14

Exam

le: C200HX/HG/HE Series

y

DeviceNet Network

Communications Unit

I

node number 12

Communications Unit T
node number 05 Tt

T

T T

1/0 Unit
addresses #0 #1
32 outputs 4-point 16 outputs 16 inputs 16 outputs 4-point 16 outputs
Analog Analog
Output Unit Output Unit
Allocation settings for node number 05 Allocation settings for node number 05
First word: ClO 50 First word: ClO 360
Allocation size: 12 bytes (6 words) Allocation size: 3 bytes (4 words)
Allocation settings for node number 12 Allocation settings for node number 12
First word: ClO 120 First word: ClO 363
Allocation size: 10 bytes (5 words) Allocation size: 8 bytes (3 words)
) 15 Qutput block 1 00 First word 15 Input block 1 00
First word
ofnode — ClOS0 | 4 output bits for of nobde — CIO360 | 1o Unitinterface status
number 05  CIO 51 Unit #0 number 05~ 5 369 for node number 05 Size of node
) number 05
closz | B ﬁlngofrngge ClO 362 | 16 input bits for Unit #2
CIO53 | 4 analog outputs umoe CIO 362 | 16 input bits for Unit #3
ClO 54 for Unit #1 First word = CIO 363 1/0 Unit interface status f nod
— — of node — for node number 12 —1 | Size of node
ClO55 number 12 ClO 364 number 12
CIO 365 | 16 input bits for Unit #0
15 Qutput block 2 00
Firstword — ClO 120|
of nobde 12 ClO121| 4 analog outputs
number ClO 122 for Unit #1 Size of node
clo123 number 12
ClO 124 | 16 output bits for Unit #2




Functions

Section 1-2

Allocation Precautions

Note the following precautions when starting the DeviceNet Network.

Limits on the Total Number of Input and Output Points for a Master Unit

A maximum of 1,024 inputs and outputs can be controlled by one Communi-
cations Unit (DRT1-COM). The number of I/O points for each node, however,
depends on the Master Unit. For example, with the CV-series Master Unit
(CVM1-DRM21-V1) or the C200HX/HG/HE and C200HS Master Unit
(C200HW-DRM21-V1), up to 512 inputs and up to 512 outputs can be used at
each node. Therefore, connect I/0O Units within a range that does not exceed
the number of I/O points for each Master Unit node. The following table shows
the 1/O size of each Unit.

Unit model Number of | Number of
inputs outputs

DRT1-COM 32 points 0 point
GT1-ID16(-1), GT1-ID16MX(-1), GT1-ID16ML(-1)*, 16 points 0 point
GT1-ID16DS(-1)*
GT1-0D16(-1), GT1-OD16MX(-1), GT1-OD16ML(-1)*, |0 points 16 points
GT1-0OD16DS(-1)*, GT1-ROS16, GT1-ROP08
GT1-ID32ML(-1) 32 points 0 point
GT1-OD32ML(-1) 0 points 32 points
GT1-AD04* 64 points 0 points
GT1-AD08MX (With 8-input mode) 128 points | 0 points
GT1-AD08MX (With 4-input mode) 64 points 0 points
GT1-DA04*, GT1-DA04MX 0 points 64 points
GT1-TS04T, GT1-TS04P (With Normal Mode) 64 points 0 points
GT1-TS04T, GT1-TS04P (With 2-decimal-place Mode) | 128 points | 0 points
GT1-CT01 48 points 48 points

The GT1-ROPO08 (Relay Output Unit with Power Relay) has 8 actual outputs
but, as a MULTIPLE I/O TERMINAL, the number of outputs allocated to the
Master Unit is 16.

Calculation Example

When one GT1-DA04MX Analog Output Unit and three GT1-AD08 Analog
Input Units are used, the total number of input points and output points is cal-
culated as follows:

Total Number of Input Points:
Communications Unit (Status) + Analog Input Units x 3
= 32 points + 128 points x 3 = 416 points

Total Number of Output Points:

Analog Output Units x 1
= 64 points

Reference

For information on dealing with other problems concerning the MULTIPLE I/O
TERMINAL, refer to SECTION 7 Troubleshooting and Maintenance. For infor-
mation on problems concerning the DeviceNet, refer to DeviceNet Operation
Manual (W267).

1-2-4 1/O Unit Interface Status

The following I/O Unit interface status is maintained in the CPU Unit.
* 1/0 Unit connection information (1/O Unit interface status)
* Registered 1/0 Unit addresses

15
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 Error 1/0O Unit addresses

As shown in the following diagram, the status consists of two words. The first
two words of the Communications Unit allocation input area in the CPU Unit
are allocated for this status. Include a program section in the CPU Unit to
check this status and perform error processing.

I/0 Unit Connection Information

16

15 8 7 0
0 wd 1/0 Unit connection information
+1 wd Error I/O Unit addresses Registered 1/0O Unit addresses
1514131211109876543210Bit
owd | | |ofoloJofolofofofo[ [ | [ [ |
1: Error (OR of bits O to 4) 1: Special /O Unit Error
_ — 1: Configuration Error
1: Refreshing 1/O ——— 1:1/0 Unit Interface Error
1: /O Unit Power Supply Overload
1: High-density 1/0O Unit Error
Bit | Flag name Meaning Content
15 | Refreshing I/O | Refreshing I/1O 1: Communications between the
Communications Unit and 1/O Units
is normal.
0: Communications error (no
response is received from an 1/10
Unit)
14 | Error OR of bits 0 to 4 1: Any one of bits 0 to 4 is ON
0: Bits 0to 4 are all OFF
4 High-density | A high-density I/O Unit error was |1: Unit error
I/0O Unit Error | detected. 0: Unit normal
3 I/O Unit Power | An overcurrent to an I/O Unit 1: Overcurrent detected
Supply Over- | was detected. 0: Normal
load
2 I/O Unit Inter- | An I/O Unit interface error was 1: 1/O Unit interface error
face Error detected. 0: Normal
Data Transfer Error:
In the 1/0O Unit interface, there
was no response to a com-
mand after the fixed time has
elapsed. Alternatively, the
response expected to be
returned from the end 1/0O Unit
(terminator) was not received.
Too many I/O Units:
Nine or more I/O Units are
connected.
1 Configuration | The I/O configuration was 1: 1/O configuration change during
Error changed when the Communica- startup
tions Unit was started. 0: No I/O configuration change during
startup
0 Special I/0 An error occurred in a Special 1: Special I/0 Unit error
Unit Error /O Unit. 0: Special I/0 Unit normal
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Abnormal 1/0 Unit Addresses and Registered 1/0O Unit Addresses

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Blt
+1wd [7]6][5]4]3][2[1]0]7]6]5]4]3]2]1]0]

The bits corresponding ~ The bits corresponding
to 1/0 Unit with errors to registered 1/O Units
are turned ON. Bits 8to  are turned ON. Bits O to

15 correspond to 7 correspond to
addresses 0to 7. addresses 0to 7.
1: Error 1: Registered
0: No error, or not 0: Not registered

part of network

1-2-5 1/O Configuration Changes

Default Allocations

Note

Note

The 1/0 Unit interface automatically recognizes the I/O Unit configuration each
time the Communications Unit is started up, and stores this as the normal
configuration.

1. If the I/O Unit configuration is changed while the Communications Unit is
turned ON, a configuration error will occur. Do not change the I/O Unit con-
figuration while power is being supplied to the Communications Unit.

2. If a configuration error occurs on the I/O Unit interface, 1/0O refreshing of all
I/O Units will stop. Even if a configuration error occurs, communications
with the DeviceNet Network will continue, using the initial /O Unit configu-
ration. An error processing program section must therefore be included in
the CPU Unit to regularly check whether or not a configuration error has
occurred (status bit 1) and to process abnormal /O Unit addresses.

If the 1/0O Unit configuration is changed, perform the following operations,
according to the DeviceNet area allocation method. For details about 1/O allo-
cation, refer to DeviceNet Operation Manual (W267).

Because the allocation size of the Communications Unit changes together
with changes to the 1/O Unit configuration, a verification error will occur on
DeviceNet if the scan list is enabled, as follows:

» Master Unit 7-segment display will show d6, Slave 1/0 size mismatch.
» Master status bits 14 and 7 will turn ON.

Perform the following operations, according to the status of the input/output
areas.

Allocation Areas Do Not Overlap with Other Slaves

Remote I/O communications will be performed unchanged with the new con-
figuration. Check the Verification Error Bit and, if required, perform processing
to disable the allocated words in the CPU Unit. Also check the number of
points for the changed I/O Unit and its allocation area on the I/O Unit inter-
face, and re-register the scan list (first set the Scan List Enable software
switch to OFF, and then set it to ON after checking the 1/O size).

Allocation Areas Overlap with Other Slaves

In this case, 1/0 area duplication will also occur on the DeviceNet, as follows:
» Master Unit 7-segment display will show dO0, I/0O area duplication.
» Master status bits 14 and 4 will turn ON.

Check the Verification Error Bit, and perform processing to disable the allo-
cated words in the CPU Unit. Also change the Slave node number so that the
allocation area does not overlap with any other, and re-register the scan list
(first set the Scan List Enable software switch to OFF, and then set it to ON
after checking the 1/O size).

If the scan list is disabled, there will be no changes made in the DeviceNet
Master Unit, even if the Communications Unit input/output sizes change. Be
sure to use the Scan List Enable Mode for normal operations.

17
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User-set Allocations

18

The sizes of the allocated areas for the Communications Unit will change with
changes to the I/O Unit configuration, causing a Verification Error to occur on
DeviceNet if the scan list is enabled, as follows:

» Master Unit 7-segment display will show d6, a Slave 1/O size mismatch.

» Master status bits 14 and 7 will turn ON.
Perform the following operations, according to the status of the input/output
areas.
Allocation Areas Do Not Overlap with Other Slaves

Remote I/O communications will be performed unchanged with the new con-
figuration data. Check the Verification Error Bit and, if required, perform pro-
cessing to disable the allocated words in the CPU Unit. Also, perform change
the allocations using the Configurator.

Allocation Areas Not Overlap with Other Slaves
In this case, 1/0 area duplication will also occur on the DeviceNet, as follows:

» Master Unit 7-segment display will show dO0, I/0O area duplication.
» Master status bits 14 and 4 will turn ON.

Check the Verification Error Bit, and perform processing to disable the allo-
cated words in the CPU Unit. Also, perform change allocations using the Con-
figurator.




SECTION 2
Hardware Setup and Operational Check

This section provides the basic procedure for operation and includes an actual example.

2-1 BasiCProCedure . .....cii e 20
2-2  SpecifiCEXample . .. ... 21
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2-

w

~

1

Determine the MULTIPLE
1/0 TERMINAL I/0
specifications.

Select the 1/0 Units.

Basic Procedure

The basic operating procedure is shown below. For details about settings and
connections, refer to DeviceNet Operation Manual (W267). For explanations
about Slave Units, refer to SECTION 4 Basic I/O Unit Specifications and SEC-

TION 5 Special I/O Unit Specifications.

Inputs:

Outputs:

Analog inputs:
Analog outputs:
Temperature inputs:

Pulse inputs (counter): Number of points

Number of points/input type/connection type
Number of points/input type/connection type
Number of points
Number of points
Number of points

Commu- | 4

Check the specifications.

Mount and connect the
Communications Unit and
1/0 Units.

Set the DIP switches for the|
Communications Unit,
Analog Input Units, Analog
Output Units, and
Temperature Input Units.

l

Connect to the DeviceNet

Master Unit.

:

Turn ON the power.

Set the Scan List Enable
switch.

10| Check the operation.

20

nications Transistor Input Transistor Output Relay Output |+| Analog| Analog | Counter|
Unit (1) Terminal | Connec- | High-den-| | Terminal| Connec- |High-den- Terminal
ocl tor sity con- ocl tor sity con- ocl Input | Output | Input
nector nector
16 points | 16 points | 32 points 16 points | 16 points| 32 points | 16 points| 8 points 8 points | 4 points| 1 points
Unit Unit Unit Unit Unit Unit Unit Unit Unit Unit Unit

The combined total of input points and output points for each Communications Unit is 1,024 max.
The total current supplied from the Communications Unit to each 1/O Unit (/O Unit interface current

consumption) is 0.4 A max.

Mount Units on DIN track (DIN 35-mm track: all Units).
Connect I/0O Unit Connecting Cabled and end connector.
Connect Communications Unit internal power supply (24 VDC -15%/+10%).

Connect I/0 power supply (24 VDC —15%/+10%) for each Transistor Input/Output Unit and Relay

Output Unit.

Connect I/O power supply (24 VDC -15%/+10%) for each Analog Input/Output Unit and

Temperature Input Unit, as well as power supply for each Counter Unit encoder, using a separate
power supply from the above.

Connect /O to each 1/0 Unit.

Set the node number of the Communications Unit as a DeviceNet Slave, and the hold/clear output
settings for the baud rate and communications errors.

Set the Analog Input Unit, Analog Output Unit, and Temperature Input Unit ranges and other

specifications. (When setting the Analog Input Unit, Analog Output Unit, and Temperature Input

Unit ranges from the Configurator, set the DIP switch to Software Setting Enable.)

Connect the Communications Unit to the DeviceNet Master Unit using the DeviceNet

Communications Cable.

Turn ON the PC power supply.

Turn ON the DeviceNet communications power supply.

Turn ON the Communications Unit internal power supply.
Turn ON the I/O power supply to individual I/O Units.

Set as required for the Communications Unit, Analog Input Units, Analog Output Units, and
Temperature Input Units using the DeviceNet Configurator (versions 1.11 and later).

Set to enable the DeviceNet Master Unit scan list (from a PC Peripheral Device or

the Configurator).

Check the 1/0 Unit interface status.
Check the indicators on all Units.

The following indications are normal:

Communications Unit MS indicator: Lit green
Lit green
Lit green

Check that the data for the 1/0O words allocated in the /O memory (with default allocations, in the

Communications Unit NS indicator:

TS indicators for I/O Units:

DeviceNet area) of the CPU Unit of the PC is being correctly read and written by the CPU Unit.
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2-2 Specific Example

1,2,3... 1. Determine the MULTIPLE I/O TERMINAL I/O specifications.
Each Communications Unit for the MULTIPLE I/O TERMINAL can be con-
nected to a combined total of 1,024 input and output points (64 words)
max. (This figure does not include the 2 words of the input area allocated
to the 1/0 Unit interface status.)
In this example, the following configuration will be used:

* Inputs: 16 points
 Outputs: 16 points
* Analog Input: 8 inputs (8 words)
 Analog Output: 4 outputs(4 words)
2. Select the 1/0 Units.
* DRT1-COM Communications Unit: 1 Unit
e GT1-ID16 Transistor Input Unit, 16 points with terminal block: 1 Unit
* GT1-OD16MX Transistor Output Unit, 16 points with connector: 1 Unit
* GT1-AD0O8MX Analog Input Unit, 8 inputs: 1 Unit
e GT1-DA04MX Analog Output Unit: 4 outputs: 1 Unit
3. Check the specifications.

» Check that the total number of input and output points (words) is less
than 1,024 (64). In this example, the number of points is calculated as
follows:

Inputs (16 points) + Outputs (16 points) + Analog Input (8 words x 16

points) + Analog Output (4 words x 16 points)

= 224 points

Note There are DeviceNet Master Units that have restrictions on the num-

ber of input and output points per Slave Unit. Make sure that the
number of input and output points does not exceed the limit for the
Master Unit. (For example, the C200HW-DRM21-V1 has an upper
limit of 512 for both input and output points.) The maximum number
of input and output points for the Master Unit, includes the 2 words
allocated to the I/O Unit interface status. When calculating the total
number of input and output points, be sure to include this (32 points)
in the calculation.

» Check that the total I/O Unit interface current consumption is less than
0.4 A. In this example, the total is calculated as follows:
Transistor Input Unit (35 mA) + Transistor Output Unit (35 mA) + Ana-
log Input Unit (50 mA) + Analog Output Unit (50mA)
=170 mA

4. Mount and connect the Communications Unit and 1/O Units.
* Mounting on the DIN Track

Communications . )
Unit Transistor Input Unit:

with terminal block Transistor Input Unit

with connector
Analog Input Unit
Analog Output Unit

DIN track

21
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e Connecting I/0 Unit Connecting Cable
GT1-ID16

GT1-OD16MX
GT1-ADO8MX
GT1-DA04MX

1/0 Unit Connecting Cable
Standard cable: 40 mm
GCN1-100: im

(One cable is included with
each I/O Unit.)

Same I/O Unit Connecting
Cable as at left

End connector
(One is provided with the
Communications Unit.)

To connect each pair of Units, connect I/0O Unit interface communications
connector 2 on the Unit closer to the Communications Unit to I/O Unit in-
terface communications connector 1 on the Unit closer to the end Unit.

Note The connecting cable for the 1/O Unit is shown below.

Accessory Cable

- 2=

40 mm

GCN1-100

im

e Connecting Communications Unit and I/O Unit Power

Communications Transistor Input Unit Transistor Input Unit  Analog Input Unit Analog Output Unit
Unit with terminal block with connector

‘omon

0y

=

O (I P O O

= |

o | P O O

L T T

212
= |

24-VDC 24-VDC 24-VDC
power supply  power supply power supply

Note Be sure to separate the communications power supply, the internal
power supply for the Communications Unit and the CPU Bus Unit,
and the power supplies for the 1/O Units. If the same power supply is
used, malfunction due to noise may occur.

The capacity required for the Communications Unit internal power supply,
can be obtained using the following formula:

Communications Unit internal power supply current

= Communications Unit internal current consumption + Sum of 1/0O Unit In-
terface current consumption

22
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Note The above formula applies when a voltage of 24 VDC is supplied to

the Communications Unit internal power supply terminals. If the sup-
plied voltage becomes lower, the current consumption will increase.
Select a device for the power supply that will allow a degree of vari-
ation.
When selecting a power supply, take inrush current into consider-
ation.
The following OMRON products are recommended for the 24-VDC
power supply:

S82K-05024: 100 to 120/200 to 240 VAC, 50 W

S82K-10024: 100 to 120/200 to 240 VAC, 100 W

S$82J3-5524: 100 to 120 VAC, 50 W

S$82J3-5024: 100 to 120 VAC, 100 W
For details of the 1/O Unit interface current consumption for the Units,
refer to page 9, I/O Interface Current Consumption.

Select power supplies for the I/O Units that are suitable for the load currents to
be used and the Units’ internal drive currents (refer to page 41).

e Connecting I/0 Units to 1/O

Communications Transistor Input Unit
Unit with terminal block,

Transistor Output Unit  Analog Input Unit, Analog Output Unit,
with connector, 8 input 4 outputs

16 points

%

16 points

[ e A T

5. Set the DIP switches for the Communications Unit, Analog Input Unit, and
Analog Output Unit.

Communications Unit Analog Input Unit Analog Output Unit

8
14 15

L))
9 10
16

Node T Hold/clear
number outputs for
communications

Baud rate errors

Output  Operating

Input range Operating Preyie~d
specifications range ?p%:glt%ittlm?en an
* Averaging 1/0 Unit interface
e 4 or 8inputs error occurs
» Software Setting + Software Setting
Enable/Disable Enable/Disable

Note a) If a DeviceNet Configurator (versions 1.11 and later) is used, the

input range for Analog Input Units, the output range for Analog
Output Units, and 1/O Unit interface error output (high-clear output/
low-clear output) can be set via the network. When setting from
the Configurator, use the DIP switch to set the Software Setting
Enable/Disable setting to Enable. For details, refer to 5-1 Analog
Input Units and 5-2 Analog Output Units.
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b) You must also use the DIP switch and the Configurator to set the
Temperature Input Unit. For details, refer to 5-3 GT1-TS04T and
GT1-TS04P Temperature Input Units.

Temperature Input Unit
Left side of
cassette
ONt
Operating specifications * Input type
* Temperature unit * Input range

* Number of decimal places used
« Enable/disable software settings

6. Connect to the DeviceNet Master Unit.

Communications
power supply

]
24VDC DeviceNet Network
D
Communications 1/0 Unit
Unit

7. Turn ON the power.
8. Set using the Configurator.

Using version 1.11 or later versions of the DeviceNet Configurator, it is
possible, via the network, to set the following:

* Input range for Analog Input Units.
 Output range for Analog Output Units.

* 1/0 Unit interface error output (low-clear output/high-clear output) for
Analog Output Units.

Note a) When using a DIP switch, the input and output ranges for the An-
alog Input and Output Units can be set in 2-point units, whereas
with a Configurator, a setting can be made for each point.

b) You can set the Temperature Input Unit input range as well as the
I/O Unit settings using the Configurator. For details, refer to 5-3-2
Settings Using the Configurator.

9. Create the scan list.
ka\%

Set the Scan List Enable switch (PC software switch) to ON. For example,
for a DeviceNet Master Unit with unit address 0 installed in a C200HX/HG/
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HE(-Z) PC, turn ON IR 10000. For details of the DeviceNet startup proce-
dure, refer to the DeviceNet Operation Manual (W267).

10. Check the operation.
e Checking Indicators

With normal operations, all indicators should be lit green.

MS N\S 7S TS TS TS UERR IS TS UERR IS
Yo d %a %a %rﬁTm’ %&Td i
#0 #1 #2 #3
Input: Output:  Analog Analog output:
16 points 16 points input: 4 outputs
8 inputs  (words)
(words)

» Checking the 1/0 Unit Interface Status

Example:

The following allocations will be used for status when the default alloca-
tions are used for a Communications Unit with node number 01 connected
to a C200HX/HG/HE(-Z) DeviceNet Master Unit with unit address 0.

Output area Node Input area

15 00 number 15 00
IR 50 | For another node 00 For another node IR 350 Check the 1/0O Unit
IR 51 | 16 outputs for Unit #1 o (First) | 1/O Unitinterface | IR 351 'r:gmgfetﬁéagasug
IR 52 | 1 02 status IR 352 W|” be as fo”ows:
IR33| 4 analog outputs | 03 16 inputs for Unit #0 (IR 353 5 0807 00
IR54 | for Unit#3 o B IR 354
IR 55 05 IR 355 IR351| 80 | 00
IR 56 Unused 06 B TiR3se IR o0 | oF
IR 57 Unused 07 | 8analog outputs _|IR 357
IR 58 Unused 08 [ forUnit#2 |IrR 358
IR 59 Unused 09 | _|IR 359
IR 60 Unused 10 | _|IR 360
IR 61 Unused " (Last) IR 361
IR 62 Unused 12 | N IR 362
IR 63 For another node For another node IR 363

\/\ \/—\

* The first two words of the input area is automatically allocated for the
I/O Unit interface status information. This allocation cannot be
changed.

» Words are allocated for the input/output data for each I/O Unit in the
order that the I/O Units are connected (I/0O Unit interface addresses 0
to 3) in the input area (input) and the output area (output).

» The input/output areas are allocated in the words corresponding to
node numbers 01 to 11.
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This section provides some examples of programs used with the Counter Unit.

Examples of Counter Unit Operation
Counter Unit Word Allocation for Functions. .
Present Count Value Reading . .. ...........
Counter Setting and Execution.............

311
31-2
3-1-3
3-1-4

Count Restart Operation after Error Clearance

SECTION 3
Sample Programs

28
28
31
31

27



Examples of Counter Unit Operation

Section 3-1

3-1

3-1-1

28

Examples of Counter Unit Operation

This section, using the system configuration shown below as an example,
explains how to use the Counter Unit.

C200HW-DRM21-V1 Master Unit
(node number 0, unit number 0)

7

C200HX

|
I

DeviceNet Network

|

%Iﬁ

DRT1-COM Communications Unit @3

(node number 1)

Encoder

Counter Unit Word Allocation for Functions

GT1-CT01
Counter Unit (#0)

Setting and control for the Counter Unit is executed by writing to the allocated
area in the output area of the Master, and status check and monitoring is exe-
cuted by reading the allocated area in the input area of the Master. The allo-
cated area for the Counter Unit, with the system configuration shown above, is
given below (this example is for fixed allocation). For details about area alloca-
tion for a MULTIPLE 1/O TERMINAL (Communications Unit) on a DeviceNet
Master, refer to the DeviceNet Operation Manual (W267). For details about
area allocation for a Counter Unit in the area used by a MULTIPLE I/O TER-
MINAL, refer to 1-2-3 Allocating I/O.

Communications
node number

o1 --- CIO51

clos2|

CIO 53
CIO 54
CIO 55

15

Output area

00 15

Counter Unit #0

Input area 00

— ClO 351 [_I/O Unit interface status __|
ClO 352 | for node number 01

(For setting and

writing in) ClO 353
Unused Clo354|
Unused ClO 355

Counter Unit#0  —
(For status check
and reading)

Functions are allocated to the words as shown below. This is only a basic list.
For detalils, refer to 5-4 GT1-CT01 Counter Unit.
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Output Area

15 Outputarea oo ?%lénDt Value
Wg 212 ]—' %103 X102 X101 X100
Wd n+2 X108 X105 X104
\—?—/
(O: positive, F: negative)
Setting Value
« BCD
X103 X102 X101 X100
T i | xioe | xior

v

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

Bit 10, 11:

Output conditions:
000 Present value = Set value
Not 000 Present value < Set value

(O: positive, F: negative)

Bit 11
0
0
1
1

Bit 14

PRPRRPRPRPOOOO

Bit 12
0
1
0
1

Bit 13

PRPOORRFROO

* Hexadecimal

(Negative numbers specified with
the complement of 2 in 24 bits)

X163

X162

X161

X160

O|0|0|0

0’0‘0|O

X165

X164

* Hexadecimal
(Negative numbers specified with

X169

x162l

X161

X160

the complement of 2 in 24 bits)

o ||

OIOIOIO

X165

X164

\_*_/

Output conditions:

000

— N/
L Bit 00: Set value 1 (O: Not set, 1: Set)

Bit 01: Setvalue 2 is set (0: Not set, 1: Set)
Bit 02: Count value is set (0: Not set, 1: Set)
Bit 03: Data code change (0: BCD, 1: Hex.)

Bit 04: Set value 1 reading (0: Not read, 1: Read)

Bit 05: Set value 2 reading (0: Not read, 1: Read)
Bit 06: Count value reading (0: Not read, 1: Read)

Bit 07: Internal resetting (0 - 1: Resetting)
Bit 08: External output 1 (0: Disabled, 1: Enabled)

Bit 09: External output 2 (0: Disabled, 1: Enabled)
Count mode selection:

Present value = Set value
Not 000 Present value < Set value

No mode change
Directional input mode

Phase difference y4 mode
Phase difference y1 mode

Bits 12 to 14: Reset mode selection:

Bit 12
0

POROROR

No mode change
z

IN
Z«IN
Internal

Z « Internal
IN « Internal

Z S IN ¢ Internal

Z: Encoder input, Z. IN: External Input.

Internal: Internal reset bit. «: AND condition.

Bit 15: I/O Unit interface error setting

(0: Count stop e Initialize, 1: Count continue)
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Input Area
* Hexadecimal
" Inputarea g .C%lérg Value (Negative numbers specified with
the complement of 2 in 24 hits)
Wd n+2 X108 X105 X104 0‘0‘0‘0 0‘0‘0‘0 X165 X164
\—f—/

(O: positive, F: negative)

Setting Value
D

* Hexadecimal
(Negative numbers specified with

A 4

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

T T T TT T T]Bi

30

I L

Bit 03:
— Bit04:
Bit 05:

*BC the complement of 2 in 24 bits)
X109 X102 X101 X100 X169 X162 X161 X160
L[] x| xies [ xior o/ | | Jololofo] x1es | xier

Output conditions: Output conditions:
000 Present value > Set value g0 Present value > Set value

Not 000 Presentvalue < Setvalue  Not 000 Present value < Set value

Bit 06:
Bit 07:
Bit 08:
Bit 09:
Bit 10:
Bit 11:
Bit 12:
Bit 13:

" (O: positive, F: negative)

i

-: Undefined
Bit 00:
Bit 01:
Bit 02:

Set value 1 setting completion (0: Not complete, 1: Completed)
Set value 2 setting completion (0: Not complete, 1: Completed)
Count value setting completion (0: Not complete, 1: Completed)
Data code status (0: BCD, 1: Hex.)

Set value 1 storage (0: Not stored, 1: Stored)

Set value 1 storage (0: Not stored, 1: Stored)

Count value storage (0: Not stored, 1: Stored)

Count operation status (0: Not in operation, 1: In operation)

External output 1 status: (0: Low, 1: High)
External output 2 status: (0: Low, 1: High)
Encoder input Z status: (0: Low, 1: High)
External input status (0: Low, 1: High)
Underflow/Overflow (0: No, 1: Yes)
Setting error (0: No, 1: Yes)
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3-1-2 Present Count Value Reading

Note

If the following bits in the output area for the Counter Unit have been set to
ON, the set values or the present count value (count value) will always be
read to words m and m+1 in the input area.

To read set value 1: Output area word n+2, bit 04
To read set value 2: Output area word n+2, bit 05
To read count value: Output area word n+2, bit 06

The simplest example of a program to commence count operation and obtain
the count value is given in the following. For details refer to 5-4 GT1-CT01
Counter Unit.

1. To execute counting, it is necessary to set the count mode. If the count
mode is changed during count operation, however, the count value will be
cleared to 0.

2. Setting and reading will not be executed if a bit with a higher priority is ON.
As shown in the following example, therefore, it is recommended that word
n+2 be used with the MOV instruction.

Execution
Condition
|} MOV(21) When execution of count value reading is indicated
70040 (execution conditions are ON), set the following condi-
tions:
053 * Word 53
Bit 03: Data code BCD
: END(01) I Bit 06: Count value reading
Bits 10, 11: Count mode phase difference x1
The count value will subsequently be sent to words m
and m+1 (353, 354) of the Counter Unit automatically.
3-1-3 Counter Setting and Execution

When the program is executed, the necessary settings for the Counter Unit
will be made, and count operation will start. During count operation, external
outputs 1 and 2 of the Counter Unit will automatically switch ON or OFF
according to the count value.

Note It will be necessary to reset all the settings, including the set values,
present value and count mode, every time the Counter Unit is turned
ON.
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25315 23201
{F——3F MOV(21)
#5000
(1 cycle ON)
051
23200
+— MOV(21)
#0000
052
MOV(21)
#0001
053
23200 35500 23202
il { —4f MOV(21)
Set 1 Setting #0000
Completion
Flag 051
23201
i | MOV(21)
#0001
052
MOV(21)
#0002
053
23201 35501 23203
| F—3f MOV(21)
gztmzplse?it(t)lr? 9 #0000
Flag 051
23202
| MOV(21)
#0000
052
MOV(21)
#0C04
053
23202 35502

11 ]
1T L]
Count Value Set
23203 Completion Flag
11

23203

23203
1L

MOV(21)

#2F40

053

23204

32

23204

When the program starts, set value 1 will be set under
the following conditions:
* Words 51, 52
Set value 1: +5000 (BCD)
Output conditions: Present value . Set value 1
* Word 53
Bit 00: Setting value 1 set
Bit 03: Data code BCD

Bit 23200 is a Step Advance Flag.

When the Step Advance Flag 23200 turns ON and
set value 1 has been set, set value 2 will be set under
the following conditions:
* Words 51, 52

Set value 2: +10000 (BCD)

Output conditions: Present value . Set value 2

Bit 01: Set value 2 set

Bit 03: Data code BCD

Bit 23201 is a Step Advance Flag.

When the Step Advance Flag 23201 turns ON and
set value 2 has been set, the count value will be set
under the following conditions:
» Words 51, 52

Count value: 0 (BCD)

* Word 53
Bit 02: Count value set
Bit 03: Data code BCD
Bit 10, 11: Differential phase pulse input x1

Bit 23202 is a Step Advance Flag.

When the Step Advance Flag 23202 is ON and
the count value has been set, the Step Advance
Flag 23203 turns ON.

When the Step Advance Flag 23203 turns ON, the initial
settings are complete. Commence count operation under

the following conditions:

* Word 53
Bit 03: Data code BCD
Bit 06: Count value read
Bit 08: External output 1 enabled
Bit 09: External output 2 enabled
Bit 10, 11: Count mode phase difference x1
Bits 12 to 14: External input, reset mode
Bit 15: Count stop during I/O Unit Interface error

When the settings and operations for the counter

have been completed, the Step Advance Flag 23204

turns ON.
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3-1-4 Count Restart Operation after Error Clearance

If power supply from the 1/0O Unit interface to the Counter Unit is interrupted,
the Counter Unit will stop count operation. It will be necessary to restart the
count operation. When the Counter Unit is restarted, all settings, such as the
setting values, the present value, and the count mode will be cleared. These
settings must be reset. By adding the following program to the program
described in the previous section, 3-1-3 Counter Setting and Execution, the
settings will be reset automatically when the Counter Unit is restarted, and it
will be possible to resume count operations. An example of the program used,
along with an explanation of that program appears below. For details about
the status area of the Master Unit, refer to DeviceNet Operation Manual
(W267).

If any of the following occur after the Counter Unit setting

the settings for the Counter Unit.

* The Communications Unit Bit (node number 01 =
10601) for the Master Unit normal Slave information
area is OFF (error).

* Bit 5 (10105) of the Master Status Area 1 is ON
(transmission error in the DeviceNet).

* The Counter Unit Bit (#0 = 35208) for the error 1/0 Unit
10114 ?ddre)ss in the I/0O Unit Interface Status Area is ON
1} error).

and start-up have been completed (and 23204 is ON),
@ the Step Advance Bit 23300 turns ON in order to reset

11 MOV(21)

#0001

232 When the Step Advance Flag 23300 turns ON for reset-

ting, if all of the following conditions are satisfied, the

Counter Unit will start up normally and communications

will be possible. Therefore, the Step Advance Flag 23200

will turn ON. The previously described setting and execu-

tion program will be re-executed.

« Bit 15 (10115) of the Master Status Area is ON (Device
Net remote I/O communications are operating).

« Bit 14 (10114) of the Master Status Area 1 is OFF
(Error/Communications Stopped Flag).

« Bit 15 (35115) of I/O Unit connection information in the

1/0 Unit Interface Status Area is ON (I/O refresh in prog-
ress).
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SECTION 4
Basic I/O Unit Specifications

This section provides the basic specifications for the Basic I/0O Units, including Communications Units, Transistor
Input Units, Transistor Output Units, and Relay Output Units.

41
4-2

4-3

4-5

CommunicationsUNit. ... ...
Specifications Common to All Basicl/OUnits. . .....................

4-2-1
4-2-2

Precautions for ConnectingaDC 2-wireSensor...............
TSINdiCator .. ...

Transistor INPUEUNIES. .. ..o e e e

4-3-1
4-3-2
4-3-3
4-3-4
4-35
4-3-6
4-37
4-3-8
4-3-9

4-3-10

GT1-1D16 Transistor Input Unit with Terminal Block (NPN) .. ..
GT1-1D16-1 Transistor Input Unit with Terminal Block (PNP) . ..
GT1-ID16MX Transistor Input Unit with Connector (NPN) . . ...
GT1-1ID16MX-1 Transistor Input Unit with Connector (PNP) . . ..
GT1-ID16ML Transistor Input Unit with Connector (NPN). . . ...
GT1-ID16ML-1 Transistor Input Unit with Connector (PNP) . . ..
GT1-1D16DS Transistor Input Unit with Connector (NPN) . .. . ..
GT1-1D16DS-1 Transistor Input Unit with Connector (PNP). . . ..
GT1-1ID32ML Transistor Input Unit

with High-density Connector (NPN) . .......................
GT1-1D32ML-1 Transistor Input Unit

with High-density Connector (PNP) ........................

Transistor Qutput UNits ... ...

4-4-1 GT1-0OD16 Transistor Output Unit with Terminal Block (NPN) ..
4-4-2  GT1-0OD16-1 Transistor Output Unit with Terminal Block (PNP) .
4-4-3 GT1-OD16MX Transistor Output Unit with Connector (NPN) . . .
4-4-4  GT1-OD16MX-1 Transistor Output Unit with Connector (PNP) . .
4-4-5 GT1-OD16ML Transistor Output Unit with Connector (NPN) . . .
4-4-6  GT1-OD16ML-1 Transistor Output Unit with Connector (PNP) . .
4-4-7 GT1-0OD16DS Transistor Output Unit with Connector (NPN) . . ..
4-4-8 GT1-OD16DS-1 Transistor Output Unit with Connector (PNP). . .
4-4-9 GT1-OD32ML Transistor Output Unit

with High-density Connector (NPN) ... .....................
4-4-10 GT1-OD32ML-1 Transistor Output Unit

with High-density Connector (PNP) ........................
Relay OUtput Units. . . ..o e e e
4-5-1 GT1-ROP08 Relay Output Unit with Power Relay . ............
4-5-2  GT1-ROS16 Relay Output Unit with MiniatureRelay .. ........

36
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50
52
55
57
60

62

66
66
68
71
73
76
78
81
83

85

87
90
90
92
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4-1 Communications Unit

The Communications Unit connects the MULTIPLE 1/O TERMINAL to the
DeviceNet Network. Connections for a maximum of eight I/O Units can be
made with one Communications Unit.

Specifications

Item Specification
Model DRT1-COM
DeviceNet com- | Voltage range 11 to 25 VDC (supplied from the DeviceNet commu-
munications nications connector)
power supply  [nit current con- | 30 mA max.
sumption
Internal power | Voltage range | 20.4 to 26.4 VDC (24 VDC *10%/_, )
suppl
s Unit current con- | 110 mA max. (at 24 VDC)
sumption
Maximum cur- | 0.6 A (with maximum output to I/O Unit)
rent The capacity required for the internal power supply
of the Communications Unit can be obtained using
the following formula:
Communications Unit internal power supply current
= Communications Unit internal current consump-
tion + total current consumption for the 1/0 Unit inter-
faces
Inrush current | 30 A max.
I/O Unit inter- Number of Units | 8 Units max.
face connected
Total number of | Total inputs (IN) and outputs (OUT): 1,024 points
inputs/outputs max.
Rated output 0.4 A max.
current
Overcurrent pro- | 105% of rated current or higher. When an overcur-
tection function | rent occurs, the power supply to the 1/O Units will
remain OFF until the power supply is turned ON
again.
Noise immunity +2000 V
(IEC1000-4-4 via fast transient noise simulator)
Vibration resistance 10 to 150 Hz, 1.0-mm double amplitude or 70 m/s2
Shock resistance 200 m/s2
Dielectric strength 500 VAC (between isolated circuits)
Ambient temperature —10°C to 55°C
Ambient humidity 25% to 85% (with no condensation)
Operating atmosphere No corrosive gases
Storage temperature —25°C to 65°C
Mounting DIN 35-mm track
Weight Approx. 135 g
Safety standards UL508, CSA22.2
EMC directives EN50081-2, EN50082-2

This product has been tested in the test laboratory of a third party authorized
by ODVA and has been approved as conforming to ODVA Conformance Soft-
ware Ver. 2.0-1.00.
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Components
DeviceNet Indicators (MS, NS Indicators)
Indicate the status of the Slave and the network.
Refer to page 199 for details.
1/0 Unit Interface Indicator (TS Indicator)
Shows the communications status of the 1/O Unit interface.
Normal communications: Lit green
1/0 Unit interface error:  Lit red
; f ot Special 1/0 Unit error: Flashing green
DeviceNet Communications Connector During initialization: Not lit
Refer to page 200 for details.
=|  l/O Unit Interface Communications Connector 2
Connects to the 1/0 Unit interface communications cable.
| _—— DIP Switch
T .
Power Terminals ole][@ | uacs Set the pins as follows:
HiAls Pins 1to 6:  DeviceNet node number
Connect to the power Pins 7 and 8: DeviceNet baud rate
supply for operation Pin 9: Not used
(internal circuit power Pin 10: Hold/clear outputs for communications
supply). DIN Track M ina Hook errors. (1/O Units with separate settings,
rack Mounting Hooks such as Analog Output Units, do not
follow this setting; they follow their own
setting.)
DIP Switch Settings The following diagram shows the functions of the DIP switch.

Hold/Clear outputs for
communications error

Node number

Baud rate

The following table summarizes the DIP switch settings. (All pins are factory-

set to OFF)
Pin(s) Function Settings
1 through 6 | Node number Refer to page 38, Node Number Settings
7and 8 Baud rate and Baud Rate Settings for details.
9 Reserved for system use. |Always OFF.
10 Hold/Clear outputs for OFF: Clear
communications error All output data will be cleared to 0 when a
communications error occurs.
ON: Hold
All output data will be retained when a
communications error occurs. (See note
1))

Note 1. 1/O Units with individual settings, such as Analog Output Units, do not fol-
low this setting; they follow their own setting.

2. Always turn OFF the power supplies (including the communications power
supply) before changing any settings.

37



Communications Unit

Section 4-1

Note

Note

Mounting

I/O Unit Interface
Connectors

38

Node Number Settings

The setting range for the Communications Unit node numbers varies accord-
ing to the PC, as shown in the following table.

Master PC CV Series C200HX/HG/HE(-Z) C200HS
Setting range 0to 63 0 to 49 (without Con- | 0 to 31 (without Con-
(decimal) figurator) figurator)

0 to 63 (with Config-
urator)

0 to 63 (with Config-
urator)

Node numbers vary according to the settings of pins 1 to 6, as shown in the
following table. Node numbers can be set to any value within the range, as
long as they do not coincide with other nodes (Master, Slave) or node num-
bers in the same network.

Pin Node number
6 5 4 3 2 1

OFF OFF OFF OFF OFF OFF 0 (factory-set)
OFF OFF OFF OFF OFF ON 1

OFF OFF OFF OFF ON OFF 2

ON ON ON ON OFF ON 61

ON ON ON ON ON OFF 62

ON ON ON ON ON ON 63

1. For details about node numbers and I/O allocation, refer to DeviceNet Op-
eration Manual (W267).

2. If node numbers coincide with other nodes, overlapping will occur and
communications will not be possible.

Baud Rate Settings
The baud rate can be set using pins 7 and 8, according to the following table.

Pin Baud rate
1 2
7 8
OFF OFF 125 kbps (factory-set)
ON OFF 250 kbps
OFF ON 500 kbps
ON ON Setting not possible

1. Be sure to turn OFF the power supply to Slaves (including communications
power supply) when making the setting.

2. Set the same baud rate for all the nodes (Master, Slaves) on the network.
Not only can Slaves with a different baud rate to the Master not take part
in communications, they can also cause communications errors for com-
munications between correctly set nodes.

Mount the Unit on DIN 35-mm track using the DIN Track Mounting Hook.

The 1/0 Unit interface connectors provide 1/0 Unit interface and allow power to
be supplied to the 1/O Units.

A feedback cable must be connected to the right-side connector on the end I/
O Unit (terminator).

One 1/O Unit Connecting Cable (cable length 40 mm) is included with each 1/O

Unit. One end connector is attached to the Communications Unit. An I/O Unit
Connecting Cable with a cable length of 1 m (GCN1-100) is sold separately.



Communications Unit Section 4-1

As shown in the following diagram, connect the 1/O Unit interface connector 2
on the Communication Unit to the 1/O Unit interface connector 1 on the 1/O

Unit.
1/0 Unit Connecting End connector
Cable (included with the
(included with the 1/0 Communications Unit)
Unit)

a
)

Y

O oo o oooaao

0Dooooaoaano

110110

S S
Connect the 1/O Units in order, in the way shown in the above diagram. A max-

imum of 8 Units can be connected.

Be sure to connect the end connector to the I/O Unit interface connector 2 of
the last I/O Unit.

Wiring Provide the internal power supply as shown in the following diagram.

B =

1 L

H -

Power supply

24 \/DC
Dimensions
N |
L, HHAAE | == P
) A= =
o A7 ah
g gl’"_;::_::_ 1 1
< QUUL UL 1 <
E__Y:__j I]I i (,Y\)
\}K‘/
< 64 65

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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4-2  Specifications Common to All Basic I/O Units

For details of the differences between Units, refer to the explanations for the
relevant Units.

General Specifications

Item Specification
I/O power | Voltage range 20.4 to 26.4 VDC (24 VDC *10%/_; )
supply
Noise immunity +2000 V
(IEC61000-4-4 via fast transient noise simulator)
Vibration resistance Relay output unit:
10 to 55 Hz, 1.0-mm double amplitude or 70 m/s?
Others:
10 to 150 Hz, 1.0-mm double amplitude or 70 m/s2
Shock resistance 200 m/s2
Dielectric strength 500 VAC (between isolated circuits)
Ambient temperature —10°C to 55°C
Ambient humidity 25% to 85% (with no condensation)
Operating atmosphere No corrosive gases
Storage temperature —-25°C to 65°C
Mounting DIN 35-mm track
Safety standards UL508, CSA22.2
EMC directives EN50081-2, EN50082-2

Input Specifications for Transistor Input Unit

Item Specification

ON voltage 15 VDC min. (between each input terminal and V and
each input terminal and G)

OFF voltage 5 VDC max. (between each input terminal and V and
each input terminal and G)

OFF current 1 mA max.

Input current Typical: 5 mA at 24 VDC, minimum 3 mA at 17 VDC.

Input impedance 4.4 kQ

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.

Insulation resistance 20 MQ min. at 250 VDC (between isolated circulits)

Isolation method Photocoupler

Output Specifications for Transistor Qutput Unit

Item Specification

Rated output current 0.5 A/point

Residual voltage 1.2 V max. at 0.5 A DC (between each output terminal
and V and each output terminal and G)

Leakage current 0.1 mA max. at 24 VDC (between each output termi-
nal and V and each output terminal and G)

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Insulation resistance 20 MQ min. at 250 VDC (between isolated circuits)

Isolation method Photocoupler

Note For details about output specifications of Relay Output Units, refer to
the explanations for the relevant Units.
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Current Consumption and Weight
The following table shows the current consumption, the weight and the con-
nector-lock strength for the I/O Units.

Model 1/0 Unit interface power I/0 power supply current Weight
supply current

GT1-1D16(-1) 35 mA max. Approx. 330 g

GT1-ID16MX(-1) 35 mA max. Approx. 175 g

GT1-ID16ML(-1) 35 mA max. Approx. 120 g

GT1-1D16DS(-1) 35 mA max. Approx. 125 g

GT1-ID32ML(-1) 55 mA max. - Approx. 195 g

GT1-0OD16(-1) 35 mA max. 9 mA max. Approx. 330 g

GT1-OD16MX(-1) 35 mA max. 9 mA max. Approx. 150 g

GT1-OD16ML(-1) 35 mA max. 9 mA max. Approx. 90 g

GT1-OD16DS(-1) 35 mA max. 9 mA max. Approx. 95 g

GT1-OD32ML(-1) 65 MA max. 11 mA max. Approx. 165 g

GT1-ROPO8 40 mA max. 350 mA max. Approx. 405 g
(inrush current 30 A max.)

GT1-ROS16 50 mA max. 250 mA max. Approx. 320 g
(inrush current 30 A max.)

GT1-AD04 50 mA max. 100 mA max. Approx. 220 g
(inrush current 20 A max.)

GT1-ADO8MX 50 mA max. 100 mA max. Approx. 180 g
(inrush current 30 A max.)

GT1-DA04 50 mA max. 150 mA max. Approx. 230 g
(inrush current 20 A max.)

GT1-DA04MX 50 mA max. 100 mA max. Approx. 180 g
(inrush current 30 A max.)

GT-TS04T 50 mA max. 80 mA max. (inrush current | Approx. 210 g
10 A max.)

GT-TS04P 50 mA max. 80 mA max. (inrush current | Approx. 210 g
10 A max.)

GT1-CT01 90 mA max. 9 mA max. Approx. 250 g
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4-2-1

42

Precautions for Connecting a DC 2-wire Sensor

Check that the following conditions have been satisfied when using a DC 2-
wire sensor with a Transistor Input Unit. Failure to meet these conditions may
result in operating errors.

Transistor Input Unit ON Voltage and Sensor Residual Voltage

Vons Vee— VR

Vee: /O supply voltage
(Supply voltage range is 20.4 to 26.4 V, but is calculated at 20.4 V as the
worst-case scenario.)
Von:  ON voltage for the Transistor Input Unit
(15 V with a MULTIPLE I/O TERMINAL)
VRg: Sensor output residual voltage
The above formula can sometimes be satisfied by adjusting the 1/O supply
voltage (Vcc) t0 26.4 V.

Transistor Input Unit ON Current and Sensor Control Output (Load
Current

louT (min.) < lon < louT (max.)
lout:  Sensor control output (load current)
lon: ON current of the Transistor Input Unit
lon €an be determined as follows:
lon = (Vec = VR = VR /Ry
VE: The Transistor Input Unit's internal residual voltage
(1.5 V with a MULTIPLE I/O TERMINAL)
RN The Transistor Input Unit's input impedance
(4.4 kQ with a MULTIPLE I/O TERMINAL).

When gy is smaller than loyt (min,), cONNect a bleeder resistor R. The bleeder
resistor constant can be determined as follows:

R< (Vcc - VR) / (|OUT (min.) — ION)

Power W = (V. — VR) 2/ R x 4 [tolerance]

— Transistor
7— Input Unit

2-wire | |yg
sensor

Transistor Input Unit OFF Current and Sensor Leakage Current

lorr 2 lLeak
lout: OFF current of the Transistor Input Unit
(1.0 mA with a MULTIPLE 1/O TERMINAL).

lLeak: Sensor leakage current.

If the sensor leakage current is greater than the OFF current of the Transistor
Input Unit, connect a bleeder resistor R. The bleeder resistor constant can be
determined as follows:

R < (lopr X RN + VE) / lLEAk — loFF)

Power W = (V. — Vg) 2/ R x 4 [tolerance]
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Section 4-2

4-2-2 TS Indicator

The TS indicator is a 2-color LED. The color of the TS indicator, and whether it
is lit or not, indicate the following:

Indicator Color State Meaning
TS Green Lit Normal communications
Red Lit I/O Unit interface error
-—- Not lit Under initialization, or no power supplied

Note The meanings of the TS indicator for Communications Units, differ

from those for I/O Units. For details, refer to page 200.
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4-3 Transistor Input Units
4-3-1 GT1-ID16 Transistor Input Unit with Terminal Block (NPN)

Input Specifications

Item Specifications
Number of input points 16 points
Number of points that can be ON simultaneously 16 points max.
Components
TS Indicator (Refer to page 200.)
_ Input Indicators
/0 Unit Interface Display the status of the inputs.
Communications Connector 1 Lit when an input is ON.

(on the Communications Unit side)

éi I/O Unit Interface
oll— Communications Connector 2
(on the terminator side)
@ DD |D||D| (@] |@] || (@
@ @D @] |1@]|®|[®| (@)@ I® Cassette (Refer to page 207.)
Detach by pressing on the lower
(? & @ @ @ @ @ DD @ part and pulling outwards.
S

DIN Track Mounting Hook

Terminal Block

Internal Circuits

——@© V 24VvDC
1/0 power supply
3 © G
b £
1o @V
{ i{:} 13
Internal Ph J © 0
circuits oto-
< coupler L © G
) £4
TG @ V
{ fé) £
Photo-
coupler © G
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Section 4-3

Terminal Arrangement

ROW A 0 1 2 3 4 5 6 7 8 2 10 " 12 13 14 15
ROW B v v v v v v v Vv v v v v v v v v v
ROW C G G G G G G G G G G G G G G G G G

1 2 3 4 5 6 7 8

9

10

11 12

Terminal numbers

Wiring
24 VDC
1/0 power _I ’(
supply R R
< 2T 52 m%fg ‘Z‘)% cu_:“-‘jgg
EEEEE §s 2= 5Em58
atmlm s = 0=
NPN output 2-wire sensor NPN output 3-wire
3-wire sensor  (limit switch) sensor
(photoelectric or (photoelectric or
proximity sensor) proximity sensor)
Wire colors in parentheses are the previous JIS colors
for photoelectric and proximity sensors.

Note V terminals and G terminals are internally connected. When the 1/O power is
being supplied, the power can be supplied to the input devices from the V ter-
minals and G terminals. Current supplied in this way, however, must be less
than 1 A.

Dimensions
Approx. 89
140 | 80
60
OMRON GT1 - ID16 DIGITALUNIT
(o] S—
~
wETERIEET N
65 ::::::::E . 7§0 35
N Sy
N~ \
™ N
4 = e 0 (Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting

hook) from the DIN track center.
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4-3-2 GT1-ID16-1 Transistor Input Unit with Terminal Block (PNP)

Input Specifications

Item Specifications
Number of input points 16 points
Number of points that can be ON simultaneously 16 points max.

Components
TS Indicator (Refer to page 200.)

/O Unit Interface Input Indicators .
Communications Connector 1 Display the status of the inputs.
(on the Communications Unit side) Lit when an input is ON.

= 1/0 Unit Interface
s1=[ _ Communications Connector 2
(on the terminator side)

Y

Cassette (Refer to page 207.)

LIS SISISISICISISISISISISISIC|S Detach by pressing on the lower
@D [@][D] @] D] |@]|@]||D||D| /D)D) [D||D]|®[|D part and pulling outwards.
D9[] [@][@]|D]19]|®[|D]|@]|@||9|®[|®|[D|[@]|@
Terminal Block DIN Track Mounting Hook
Internal Circuits
—® V 24vDC o |
|
1 © G power supply
¥s
N ey © G
.: ;g; )3
Internal b s S A ©® 0
circuits Photo-
: coupler R
A £
5 S ey © G
(378 1
b ) St D 1
Photo-
coupler
" oV
Terminal Arrangement
ROW A 0 1 2 3 4 5 6 7 8 2 10 " 12 13 14 15
ROW B v v v v v v v Vv v v v v v v v v v
ROW C G G G G G G G G G G G G G G G G G

Terminal numbers
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Wiring
24VDC
1/0O power _I I_
supply _ — R
S ,8x2 £T 2 %2 352
PNP output 2-wire sensor PNP output 3-wire
3-wire sensor  (limit switch) sensor
(photoelectric or (photoelectric or
proximity sensor) proximity sensor)
Wire colors in parentheses are the previous JIS colors
for photoelectric and proximity sensors.

Note V terminals and G terminals are internally connected. When the 1/O power is
being supplied, the power can be supplied to the input devices from the V ter-
minals and G terminals. Current supplied in this way, however, must be less
than 1 A.

Dimensions
Approx. 89
140 | 80
60
= © _
: N
= N
65 Fofnfd T 1| ?te %
N S
N~ \ -
™ \\
4 " O (Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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4-3-3 GT1-ID16MX Transistor Input Unit with Connector (NPN)

Input Specifications

Item Specifications

Number of input points 16 points
Number of points that can be ON simultaneously 16 points max.

Components
TS Indicator (Refer to page 200.)

I/O Unit Interface Input Indicators ‘
Communications Connector 1 Display the status of the inputs.
(on the Communications Unit side) Lit when an input is ON.

RON GT1 - ID1BMX DIGITIL UNIT
- m m m|m

= 1/O Unit Interface
Communications Connector 2
(on the terminator side)

—— Digital Input Connectors
(made by MOLEX)

Connect to input devices, such as switches

\F/ and sensors.

DIN Track Mounting Hook

Terminal Block

Internal Circuits

® V 24vpc]| |0 power supply
1 r@ G (terminal block)
b £
I S L © V
{ ;{3} 3
Internal TR © 0! (Connector)
circuits Photo-
3 coupler —© G
\ £
o = @ V
{ 5{3) 3
b S i © 1
Photo- (Connector)
co;JpIer L ® G

Terminal Arrangement




Transistor | nput Units Section 4-3

Connector Pin The arrangement of the connectors is shown in the following diagram.
Arrangement

B

- cEv
n
Wiring Attach MOLEX connectors to the Transistor Input Unit and connect them to
external devices.
Applicable Connectors
Manufact Connector Model number Remarks
urer
MOLEX Pressure- |Housing 521-09-0390 For AWG#24
welded
Crimp Housing 50-57-9403
Reeled contacts 16-02-0069 For AWG#24 to 30
16-02-0086 For AWG#22 to 24
Loose contacts 16-02-0096 For AWG#24 to 30
16-02-0102 For AWG#22 to 24
Crimping tool 570-36-5000 For AWG#22 to 26
11-01-0209 For AWG#24 to 30
Wiring Example
[n] a o
24VDC
NPN output 2-wire sensor
3-wire sensor (limit switch)

(photoelectric or
proximity sensor)

Wire colors in parentheses are the previous JIS colors for
photoelectric and proximity sensors.

Note V terminals and V connector pins, as well as G terminals and G connector
pins, are internally connected. When the I/O power is being supplied from a
terminal block, the power can be supplied to the input devices from the V and
G connectors. Current supplied in this way, however, must be less than 1 A.
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Dimensions
110 Approx. 70

OMRON GT1 - ID16MX DIGITAL UNIT

- m m m om
] 001

65

(Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.

4-3-4 GT1-ID16MX-1 Transistor Input Unit with Connector (PNP)

Input Specifications

Item Specifications
Number of input points 16 points
Number of points that can be ON simultaneously 16 points max.

Components
TS Indicator (Refer to page 200.)

) Input Indicators
I/O Unit Interface : .
Communications Connector 1 Display the status of the inputs.

(on the Communications Unit side) Lit when an input is ON.

— 1/O Unit Interface
Communications Connector 2
(on the terminator side)

| Digital Input Connectors
(made by MOLEX)

Connect to input devices, such

\r/ as switches and sensors.

Terminal Block  DIN Track Mounting Hook
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Internal Circuits

Terminal Arrangement

Connector Pin
Arrangement

Wiring

V 24vDC
J3 ©® G
b £4
) S L © G
{ 5{3) 3
Internal TR ® 0! (Connector)
circuits Photo-
s coupler - Vv
vs
...... ® G
{ f{:}‘: 3
i ® 1! (Connector)
Photo-
coupler
e o Vv
[
]
1
0o 1 2 3 4 5 & 7
INPU o o] [£oe] o] [Fos] [fos] [fas] fot] [2aa)
8 9 10 11 12 13 14 15
Input
vla

Signal

1/0 power supply
(terminal block)

Attach MOLEX connectors to the Transistor Input Unit and connect them to
external devices.

Applicable Connectors

Manufact Connector Model number Remarks
urer
MOLEX Pressure- Housing 521-09-0390 For AWG#24
welded
Crimp Housing 50-57-9403
Reeled con- |16-02-0069 For AWG#24 to 30
tacts 16-02-0086 For AWG#22 to 24
Loose con- 16-02-0096 For AWG#24 to 30
tacts 16-02-0102 For AWG#22 to 24
Crimping tool |570-36-5000 For AWG#22 to 26
11-01-0209 For AWG#24 to 30
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Dimensions

Wiring Examples

24vDC

+ -

1/O power
supply

a ooon
TS T
S8REST 88 8%
nSmias NS
NPN output 2-wire sensor

3-wire sensor
(photoelectric or
proximity sensor)

(limit switch)

Wire colors in parentheses are the previous JIS colors
for photoelectric and proximity sensors.

Note V terminals and V connector pins, as well as G terminals and G connector

pins, are internally connected. When the I/O power is being supplied from a
terminal block, the power can be supplied to the input devices from the V and
G connectors. Current supplied in this way, however, must be less than 1 A.

110

65

Approx. 70

60

(Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN

track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.

4-3-5 GT1-ID16ML Transistor Input Unit with Connector (NPN)

Input Specifications

52

Item

Specifications

Number of input points

16 points

Number of points that can be ON simultaneously

16 points max.

Note The number of input points that can be ON simultaneously depends
on the ambient temperature, as shown below.

Max. No. of input points

16

30 40 45 50 55 60

20

Ambient temperature (°C)
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Components
TS Indicator (Refer to page 200.)

Input Indicators
I/0 Unit Interface
Communications Connector 1
(on the Communications Unit side)

Display the status of the inputs.
Lit when an input is ON.

I 1/O Unit Interface
Communications Connector 2
(on the terminator side)

| Digital Input Connector
(made by FUJITSU)

Connects to input devices, such as
switches and sensors, via an 1/0 Block
or a Connector-Terminal Block
Conversion Unit.

Terminal Block DIN Track Mounting Hook

Internal Circuits

[ — I
| I
i |
|
I
i |
| b3 ® V (Terminal block)
! ¥z 1
: © G (Terminal block)
[2]

I = -
! 3 | Photo- {_1xE¥} 3 ©| V (Connector)
| 5| coupler 7 —w——© |nput (INOO to INO7)
! < i | Row A connector
| 8 : |
I = I
I I
| 3; :
: ys 1
I I
' 1 I
! Photo- /<o Ry v s |
: coupler *. _}__ SARE I
! . ———® Input (IN08 to IN15)
: : 1 Row B connector

! |
: ' I
' ]

Terminal Arrangement
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Connector Pin Arrangement

Wiring

Pinnumber | A12 | A1l | A10 | A9 A8 A7 | A6 A5 A4 A3 | A2 Al

$$.£é.$é.£.é.éé.é.é.
?‘?‘T‘T‘??T‘T‘??‘T‘?

/I

Pinnumber | B12 | B11 | B10 | B9 B8 B7 B6 B5 B4 B3 B2 B1

NC | NC | NC \ IN IN IN IN IN IN IN IN
15 14 13 12 11 10 09 08

Function

Attach a FUJITSU connector to the Transistor Input Unit and connect it to the
external devices.

Applicable Connectors

Three types of connectors can be attached to the cable depending on the
assembly method. When creating your own cables, use one of the following
connectors.

Manufacturer Model number Remarks
FUJITSU FCN361J024-AU Soldered
FCN363J024-AU Crimp
FCN367J024-AU/F Pressure-welded

Cables with Connectors

When a Transistor Input Unit with a high-density connector is to be connected
to an OMRON 1/O Block or a Connector-Terminal Block Conversion Unit, use
the cables listed in the following table (sold separately).

Manufacturer Model number Device

OMRON XW2zZ-[ICCIA Connector-Terminal Block

Conversion Unit
XW2B-20G4 or
XW2B-20G5

G79-LIIC 1/0 Block

G7TC-IJ16
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Dimensions
1. 60 |

©
I~
[sV]

. v

[(s]
<
N~
[s2]

T s
<

Approx. 59 (Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.

4-3-6 GT1-ID16ML-1 Transistor Input Unit with Connector (PNP)

Input Specifications

Item Specifications
Number of input points 16 points
Number of points that can be ON simultaneously 16 points max.

Note The number of input points that can be ON simultaneously depends
on the ambient temperature, as shown below.

16 :
Max. No. of input points }g RS SRR A S R M

R R h AR CEEEEEEY RE R Rk
8 f ;
(-] SRS EEREREE CEEEEEE IEREREE RRRREEE R R R
4 g T
/1 IS DR NI AU S G

-0 0 0. 20 30 40 45 50 55 60
Ambient temperature (°C)

Components
TS Indicator (Refer to page 200.)

Input Indicators

I/O Unit Interface ; ;
Communications Connector 1 Eiltsvpellﬁé/ntg%si;e‘;tﬂtsigfér’lle. inputs.

(on the Communications Unit side)

= 1/0 Unit Interface
Communications Connector 2
(on the terminator side)

| Digital Input Connector
(made by FUJITSU)

Connects to input devices, such as
switches and sensors, via an 1/0 Block
or a Connector-Terminal Block
Conversion Unit.

Terminal Block  DIN Track Mounting Hook
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Internal Circuits

Terminal Arrangement

Connector Pin Arrangement

Wiring

56

|
1 |
| |
: @ V (Terminal block)
|
: b3 G (Terminal block)
| ¥y
|
! Input (INOO to INO7)
2 ALTRY N 3 Row A connector
I3 Photo-{ JXE¥ } 3
I 5 coupler G (Connector)
I ©
1 c
I3
! c
=
| b3
: ys
I
! ) I Input (INO8 to IN15)
: Photo- ‘ % 3 Row B connector
: coupler “f-----f- -
|
|
|
l
L
P ber | A12[A11[A10] A9 [A8 [ A7 [A6 | AS [ A4 | A3 | A2 | AL
Function IN IN IN| IN
\\\\06 05 ///2 01] 00
5&&&.&5&&.&.&&.&.
//H ;7 i T\?R
B7 | B6 B3| B2| Bl

number

Funcion | NC | NC|NC | G IN

Pin B12
15

IN
14

IN
13

IN| IN| IN
12| 11| 10

IN
09

IN
08

Attach a FUJITSU connector to the Transistor Input Unit and connect it to the

external devices.

Applicable Connectors

Three types of connectors can be attached to the cable depending on the
assembly method. When creating your own cables, use one of the following

connectors.
Manufacturer Model number Remarks
FUJITSU FCN361J024-AU Soldered
FCN363J024-AU Crimp

FCN367J024-AU/F

Pressure-welded
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Cables with Connectors

When a Transistor Input Unit with a high-density connector is to be connected
to an OMRON 1/O Block or a Connector-Terminal Block Conversion Unit, use
the cables listed in the following table (sold separately).

Manufacturer Model number Device
OMRON Xw2z-OO0A Connector-Terminal Block Conversion
Unit
XW2B-20G4 or
XW2B-20G5
Dimensions
| 65 ) ) 60 )
«©
~
[aV]
- v
©
<
~
™
T s
<

(Unit: mm)

Approx. 59

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.

4-3-7 GT1-ID16DS Transistor Input Unit with Connector (NPN)

Input Specifications

Item Specifications
Number of input points 16 points
Number of points that can be ON simultaneously 16 points max.

Note The number of input points that can be ON simultaneously depends
on the ambient temperature, as shown below.

16
Max. No. of input points }g

S N
8
- AN SRR U H N A
4
2 .................................

-0 0 10 20 30 40 45 50 55 60
Ambient temperature (°C)
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Components
TS Indicator (Refer to page 200.)

Input Indicators

Display the status of the inputs.
Lit when an input is ON.

I/O Unit Interface
Communications Connector 1
(on the Communications Unit side)

=1 1/O Unit Interface
Communications Connector 2
(on the terminator side)

o@ | 25-pin D-sub Connector

(female)

O Connects to input devices, such as

AL -~ switches and sensors, via an 1/0 Block
or a Connector-Terminal Block
Conversion Unit.

Terminal Block DIN Track Mounting Hook

Internal Circuits

[ |

| |

| |

| |

! i

|

! 3 © V (Terminal block)
! " b4 © G (Terminal block)
! § i © V (Connector)
L5 cpgl?t?e-r 3 © G (Connector)
g P +—w—>—@ Input (INOO to INO7)
| c .

| 5 | Pins1lto8

I = I

| - |

| |

| |

| 3 :

: Yz l

| |

A N S i

| Photcl)— { §i1§_] !

| coupler Syt ih /

. P . —w——@ Input (INO8 to IN15)
| ' ; Pins14to 21
i | :

| |

Terminal Arrangement
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Connector Pin Arrangement

Pin

number

Function

Pin

number

Function NC | NC| V G IN

15

IN| IN| IN IN IN
12 | 11f 10f 09| 08

Wiring Attach a 25-pin D-sub connector to the Transistor Input Unit and connect it to
the external devices.

Applicable Connectors

When creating your own cables, use one of the following connectors.

Manufacturer Model number Remarks
OMRON XW2S-2513 Hood
XW2A-2501 Plug
Dimensions
, 65 , , 60
«©
~
[aV]
- wn
0 ™
©
<
N~
™
T s
<
(Unit: mm)

Approx. 59

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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4-3-8 GT1-ID16DS-1 Transistor Input Unit with Connector (PNP)

Input Specifications

Item Specifications
Number of input points 16 points
Number of points that can be ON simultaneously 16 points max.

Note The number of input points that can be ON simultaneously depends
on the ambient temperature, as shown below.

1
Max. No. of input points :

Components
TS Indicator (Refer to page 200.

6

4

)

Input Indicators

I/O Unit Interface
Communications Connector 1
(on the Communications Unit side)

10 20 30 40 45 50 55 60
Ambient temperature (°C)

Display the status of the inputs.
Lit when an input is ON.

I 1/O Unit Interface

Communications Connector 2
(on the terminator side)

(fem

| 25-pin D-sub Connector

ale)

Connects to input devices, such as
switches and sensors, via an /O Block

ora

Connector-Terminal Block

Conversion Unit.

Terminal Block DIN Track Mounting Hook

Internal Circuits

LM,
T4

Internal circuits

LM
T4

Photo- ¢ >|

60

COREY )3
coupler ]. ........ !

© V (Terminal block)

G (Terminal block)
V (Connector)

[—wV—@ Input (INOO to INO7)
Pins 1to 8

|

|
© G (Connector)
|
|
|
|
|
|
|
|
|

[—'\Nv—@ Input (INO8 to IN15)
Pins 14 to 21




Transistor | nput Units Section 4-3

Terminal Arrangement

Connector Pin Arrangement

Pin
number 13 |12 (11 (10 |9 8 7 6 5 4 3 2 1

Function NC| NC| NC| V G IN | IN IN IN IN IN IN| IN
07 | 06 | 05 [ 04 03] 02| 01| 0O
|

S

Pin
number 25 |24 |23 |22 |21 |20 |19 |18 17| 16 | 15 | 14

Funcion | NC|[NC| Vv | G | IN[IN[IN[IN] IN] IN[ IN[ IN
15 |14 |13 [ 12 | 11] 10| 09| 08

Wiring Attach a 25-pin D-sub connector to the Transistor Input Unit and connect it to
the external devices.

Applicable Connectors
When creating your own cables, use one of the following connectors.

Manufacturer Model number Remarks
OMRON XW2S-2513 Hood
XW2A-2501 Plug
Dimensions
1. 60 |
«©
~
[sV]
- v
[(s]
<
N~
[s2]
T s
<

(Unit: mm)

Approx. 59

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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Transistor | nput Units Section 4-3

4-3-9 GT1-ID32ML Transistor Input Unit with High-density Connector
(NPN)

Input Specifications

Item Specifications
Number of input points 32 points
Number of points that can be ON simultaneously 32 points max.

Components
TS Indicator (Refer to page 200.)

. Input Indicators
I/0 Unit Interface ) .
Communications Connector 1 Display the status of the inputs.
(on the Communications Unit side) Lit when an input is ON.

— 1/0 Unit Interface
Communications Connector 2
(on the terminator side)

| High-density Digital Input Connector
(made by FUJITSU)

Connects to input devices, such as
switches and sensors, via an 1/0 Block
or a Connector-Terminal Block
Conversion Unit.

DIN Track Mounting Hook

Terminal Block

Internal Circuits

[ I
1 |
1 |
I I
I I
I I
: 3 @ V (Terminal block)
I ) 4 L .
: d (‘IB G (Terminal block)
[2]
i 3 Photo- { yx£% ) £ ’_C‘Ib V (Connector)
= ler ¢t 2t % ___ /
AECE Ete el ——>—® Input (INOO to IN15)
1 c ' I Row A connector
. = :
I k= I
I I
| s 1
I 1 !
I ys |
) |
) |
: Photo- /Ny Fy ) 3§ |
| coupler g2 TheT 2 |
I . —w—>—® Input (INOO to IN15)
: ' 1 Row B connector
E— ' I
: ' I
1 |
L e ___ il

Terminal Arrangement
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Transistor | nput Units Section 4-3
Connector Pin Arrangement

P er A20 | A19 [A18 |ALl7 |A16 |Al5 | Al4 | A13 |A12 |A11|AL0 | A9 |A8 |A7 |A6 |A5 | A4 | A3 | A2 | AL

Function IN | IN | IN IN [ IN | IN|IN|IN| IN|[ mword

\\\\2 \\ 09 08/// 02 01| 00
[ &&éé&&ééé&éé$££$
PN ber | B20 B14|B13 B11 |B10 B6 |B5 | B4 | B3 | B2 | B1
Function NC[NC | V | IN | INJ| IN| IN|IN|IN|IN|[IN|V [IN|IN|INJ|IN]IN|IN|IN|IN
15 14 | 13 12 | 11 | 10 | 09 08 07 |06 |05 | 04 03 | 02 01| 00 m+1 word

Wiring

Dimensions

Attach a FUJITSU connector to the Transistor Input Unit and connect it to the

external devices.

Applicable Connectors

Three types of connectors can be attached to the cable depending on the
assembly method. When creating your own cables, use one of the following

connectors.
Manufacturer Model number Remarks
FUJITSU FCN361J040-AU Soldered
FCN363J040-AU Crimp

FCN367J040-AU/F

Pressure-welded

Cables with Connectors

When a Transistor Input Unit with a high-density connector is to be connected
to an OMRON 1/O Block or a Connector-Terminal Block Conversion Unit, use
the cables listed in the following table (sold separately).

Manufacturer Model number Device
OMRON Xw2z-[11B Connector-Terminal Block Conversion
Unit
XW2B-40G4 or
XW2B-40G5
G79-1JC-1 1/0 Block
G7TC-IlJ16

Note Make sure there are no more than 16 points are turned ON at the same time.

110

Approx. 70

65

60

27.6

37.4

35

(Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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Transistor | nput Units

Section 4-3

4-3-10 GT1-ID32ML-1 Transistor Input Unit with High-density Connector

(PNP)

Input Specifications

Components

I/0 Unit Interface
Communications Connector 1
(on the Communications Unit side)

Internal Circuits

Terminal Arrangement

Item

Specifications

Number of input points

32 points

Number of points that can be ON simultaneously

32 points max.

TS Indicator (Refer to page 200.)

Input Indicators

Display the status of the inputs.
Lit when an input is ON.

— I/O Unit Interface

Communications Connector 2
(on the terminator side)

| High-density Digital Input Connector

(made by FUJITSU)

Connects to input devices, such as
switches and sensors, via an 1/0O Block
or a Connector-Terminal Block
Conversion Unit.

C‘I’) V (Terminal block)

|
|

1 I
I

I

I

I <

] 3 _@
I ys !
1 I
|

| o | - I

15 Photo- /Ny %9 |
I8 coupler e 21yt / !
I3 . ©)
| < ! |
| c ' |
1 Q ’ |
I c !
) — |
| s !
| 1 !
| rs 1
) |
I --------

: Photo- { ™~y Y I
: coupler ¢4 - :
1 . [
| : H |
\ ' o
I Yo
1 |
- __ il

G (Terminal block)

—w—>—® Input (INOO to IN15)

Row A connector

G (Connector)

M Input (INOO to IN15)

Row B connector



Transistor | nput Units Section 4-3

Connector Pin Arrangement

i ber | A20 | A19 |A18 [A17 [A16 [A15 | A14| A13 | A12 [AL1[AL0 [ A9 [A8 [A7 [A6 A5 | A4 | A3 | A2 | A1

Function IN IN IN | IN IN IN IN IN IN IN m word

\\ \ 08///

AN I P I I e LA A A A A A A S
TTTTTTTITTTTITITTTTTT

B// // \\\

PN per B14 | B13 B11|B10 B6 |B5 | B4 | B3 | B2 | Bl

Funcion | NC|NC | G | IN [ IN| IN| IN| IN| IN| IN|IN |G |IN |IN [IN | IN|INJ|IN|IN| IN
15 | 14 | 13 | 12 | 11| 10 | 09 | 08 07 lo6 |05 |04 | 03] 02]01]00] mM+1lword

Wiring Attach a FUJITSU connector to the Transistor Input Unit and connect it to the
external devices.

Applicable Connectors

Three types of connectors can be attached to the cable depending on the

assembly method. When creating your own cables, use one of the following
connectors.

Manufacturer Model number Remarks
FUJITSU FCN361J040-AU Soldered
FCN363J040-AU Crimp
FCN367J040-AU/F Pressure-welded

Cables with Connectors

When a Transistor Input Unit with a high-density connector is to be connected
to an OMRON 1/O Block or a Connector-Terminal Block Conversion Unit, use
the cables listed in the following table (sold separately).

Manufacturer Model number Device

OMRON Xw2z-[11B Connector-Terminal Block Conversion
Unit

XW2B-40G4 or

XW2B-40G5

Note Make sure there are no more than 16 points are turned ON at the same time.

Dimensions

110 Approx. 70

OMRON GT1-ID32ML-1 DIGITAL UNIT

65

|

(Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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Transistor Output Units Section 4-4

4-4  Transistor Output Units
4-4-1 GT1-OD16 Transistor Output Unit with Terminal Block (NPN)

Output Specifications

Item Specifications
Number of outputs 16 points
Current per common 4 A max.
Components
TS Indicator (Refer to page 200.)
Output Indicators

I/0 Unit Interface Display the status of the outputs.
Communications Connector 1 Lit when an output is ON.

(on the Communications Unit side) l

GIMRON GT1 - OD16AL T OUT

L1 ERRE R amwsn
34567 1013 4

—= 1/0 Unit Interface
— Communications Connector 2
(on the terminator side)

T 0123 12 13 14 15

Cassette (Refer to page 207.)

Detach by pressing on the lower
part and pulling outwards.

&
&
©

<

DIN Track Mounting Hook

Terminal Block

Internal Circuits

Low voltage
Drive power,
supply ©V
G
Drive power

A 24 supply —© V

WIS |:_"_© Output 0

Photo- 3 !
coupler G

Internal circuits

Drive power

¥ s supply —® V

4 I:—@ Output 1

Photo- 2 !
coupler G
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Transistor Output Units

Section 4-4

Terminal Arrangement

Row A 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Row B v v v v % v v v v v v v v v % v v
Row C G G G G G G G G G G G G G G G G G
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Terminal numbers
Wiring

24VDC

—©
©

sl
1/0 power

ONONC)
ONONO)
ONONO)

supply

Solenoids,
valves, etc.

OJCNO,
©

‘

:

ONONG)

Solenoids,
valves, etc.

Note V terminals and G terminals are internally connected. When the 1/O power is
being supplied, the power can be supplied to the output devices from the V
terminals and G terminals. Current supplied in this way, however, must be less

than 4 A.
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Transistor Output Units Section 4-4

Dimensions

Approx. 89
140 . 80
60
= OMRON GT1 - OD16DIGITAL UNT ! = © o ~
== ; ] = ~
z_}l morrrTTIITIIANG | M= ~
S J ; X g
@ = PECTCCTETT R A 2
N *\ —
~ \ ot
™ \\
= Tt 1
(Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.

4-4-2 GT1-OD16-1 Transistor Output Unit with Terminal Block (PNP)
Output Specifications

Item Specifications
Number of outputs 16 points
Current per common 4 A max.
Components
TS Indicator (Refer to page 200.)
Output Indicators

I/0 Unit Interface Display the status of the outputs.
Communications Connector 1 Lit when an output is ON.

(on the Communications Unit side)

=l |/O Unit Interface
Communications Connector 2
(on the terminator side)

Cassette (Refer to page 207.)

Detach by pressing on the lower
part and pulling outwards.

Terminal Block  DIN Track Mounting Hook
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Transistor Output Units

Section 4-4

Internal Circuits

Terminal Arrangement

Row A

Row B

Row C

Internal circuits

_ Low voltage
EJB/[?I)POWGr - © V
—©® G
J —@ V
Yy 2 S
,,EK-I_{ ———® oOutput 0

Photo- A —© G

coupler prive

power
supply
4 —© V
XYy 2 S
‘flRI: N © Output 1
\\_____4—,1

Photo- & —© G

coupler Drive
.

power

[ supply |

' :

! ,
6 7 8 9 10 11 12 13 14 15
v Y v \ \ \ \Y% \Y \Y% \Y
G G G G G G G G G G
8 9 10 11 12 13 14 15 16 17

Terminal numbers
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Transistor Output Units Section 4-4

Wiring
24VDC @ /
1/0 power T
supply
Solenoids, Solenoids,
valves, etc. valves, etc.
Note V terminals and G terminals are internally connected. When the 1/0O power is
being supplied, the power can be supplied to the output devices from the V
terminals and G terminals. Current supplied in this way, however, must be less
than 4 A.
Dimensions
Approx. 89
140 , 80
60
OMRON GT1-OD16-biaImaL uNiT ouUT _
=l © —T
: N
=|: o
— —+ 3
3 cozozzzzxd T T T T T T Ye
< ! o
\\ i
= T |
<t
(Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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Transistor Output Units

Section 4-4

4-4-3 GT1-OD16MX Transistor Output Unit with Connector (NPN)

Output Specifications

Item Specifications
Number of outputs 16 points
Current per common 2 A max.

Components

TS Indicator (Refer to page 200.)

j
|
1
|
|
|
ri‘

Output Indicators

Display the status of the outputs.
Lit when an output is ON.

I/O Unit Interface
Communications Connector 1
(on the Communications Unit side)

IRON GT1 - OD16MXoGITe UNIT
-

[ il -~
: :
B n % 3t 12 = IS
o L A ([ -
: L
| B d—

DIN Track Mounting Hook

Terminal Block
Internal Circuits

Drive power

supply —®

Drive power

¥ supply - ®

il
S £
N

\
[%) J
= . / |
8 AN I I
5 Photo- g ’:}
= coupler ——0
c
=
e
£ Drive power
yg suppl - ©

B Ay
N a ——0
I

Photo- 3 |
coupler

I/0 Unit Interface
Communications Connector 2
(on the terminator Side)

E-1 1 Digital Output Connectors

(made by MOLEX)

Connect to output devices,

\]_/ such as relays and solenoids.

Low voltage

V (Terminal block)

G (Terminal block)

V (Connector)

Output O
(Connector)

G (Connector)

V (Connector)

Output 1
(Connector)

G (Connector)
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Transistor Output Units Section 4-4

Terminal Arrangement

output 0 1 2 3 4 5 6 7
Output 8 9 10 11 12 13 14 15
T o e (o oy e oY

Connector Pin Arrangement
The following diagram shows the pin arrangement for the connector.

:

Py
111
—r GEV
2
2]

Wiring Attach MOLEX connectors to the Transistor Output Unit and connect them to

external devices.

Applicable Connectors

Manufac- Connector Model number Remarks
turer
MOLEX Pressure- |Housing 521-09-0390 For AWG#24
welded
Crimp Housing 50-57-9403
Reeled contacts | 16-02-0069 For AWG#24 to 30
16-02-0086 For AWG#22 to 24
Loose contacts 16-02-0096 For AWG#24 to 30
16-02-0102 For AWG#22 to 24
Crimping tool 570-36-5000 For AWG#22 to 26
11-01-0209 For AWG#24 to 30
Wiring Examples
[= B |
24VDC
. -
I/O power
supply
Solenoids,
valves, etc.

Note V terminals and V connector pins, as well as G terminals and G connector
pins, are internally connected. When the I/O power is being supplied from a
terminal block, the power can be supplied to the output devices from the V

and G connectors. Current supplied in this way, however, must be less than
2 A
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Transistor Output Units Section 4-4

Dimensions
110 Approx. 70
. 60
|
B o - i
N
4 &
9 e S o
< v
5
“{\“ L
= ~ .
N (Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.

4-4-4 GT1-OD16MX-1 Transistor Output Unit with Connector (PNP)

Output Specifications

Item Specifications
Number of outputs 16 points
Current per common 2 A max.

Components
TS Indicator (Refer to page 200.)

Output Indicators

I/O Unit Interface .
i Display the status of the outputs.
Lit when an output is ON.

Communications Connector 1
(on the Communications Unit side)

[ 1/0 Unit Interface
Communications Connector 2
(on the terminator side)

— Digital Output Connector
(made by MOLEX)

Connects to the output devices,

\F/ such as relays and solenoids.

Terminal Block DIN Track Mounting Hook
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Transistor Output Units

Section 4-4

Internal Circuits

Low voltage
Drive power
supply —® v (Terminal block)
—® G (Terminal block)
I 5 —® v/ (Connector)
Y 2
" _|
5 N 5 ————® output 0
e N (Connector)
5 1
© —© G (Connector
g Photo- Drive ( )
o coupler power
§ supply
—©
¥ 3 S V (Connector)
(’ERK N ———® output 1
I (Connector)
Photo- A —® G (Connector)
coupler Drive
K power
! supply
Terminal Arrangement
Output 0 1 2 3 4 5 6 7
Eod ey L el gy LY ey
Ouput 8 9 10 11 12 13 14 15
Bl (ol fod) o) (ol (o d o )
via

Connector Pin Arrangement
The following diagram shows the pin arrangement for the connector.

Signal

Wiring Attach MOLEX connectors to the Transistor Output Unit and connect them to

external devices.

Applicable Connectors

Manufac- Connector Model number Remarks
turer
MOLEX Pressure- Housing 521-09-0390 For AWG#24
welded
Crimp Housing 50-57-9403
Reeled contacts 16-02-0069 For AWG#24 to 30
16-02-0086 For AWG#22 to 24
Loose contacts 16-02-0096 For AWG#24 to 30
16-02-0102 For AWG#22 to 24
Crimping tool 570-36-5000 For AWG#22 to 26
11-01-0209 For AWG#24 to 30
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Transistor Output Units Section 4-4

Wiring Examples

o oo
24VDC
+ -
1/0 power
supply
Solenoids,
valves, etc.

Note V terminals and V connector pins, as well as G terminals and G connector
pins, are internally connected. When the I/O power is being supplied from a
terminal block, the power can be supplied to the output devices from the V
and G connectors. Current supplied in this way, however, must be less than
2A.

Dimensions

110 Approx. 70
60

65

37.4

(Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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Transistor Output Units Section 4-4

4-4-5 GT1-OD16ML Transistor Output Unit with Connector (NPN)

Output Specifications

Item Specifications
Number of outputs 16 points
Current per common With connectors: 2 A max.
With terminal block: 2.5 A max.

Components
TS Indicator (Refer to page 200.)
Output Indicators
I/0 Unit Interface Display the status of the outputs.
Communications Connector 1 Lit when an output is ON.

(on the Communications Unit side)

GITA

= /0 Unit Interface
Communications Connector 2
(on the terminator side)

— Digital Output Connector
(made by FUJITSU)

Connects to the output devices, such as
relays and solenoids, via an /O Block or a
Connector-Terminal Block Conversion Unit.

Terminal Block DIN Track Mounting Hook

Internal Circuits

Low voltage
/
© V (Terminal block)
©® G (Terminal block)
—@© V (Connector)
+———© G (Connector)

Drive power supply<t

-

Drive power supply

" ¥s ,J

3 (’1!§ 3 | ———+—®© Outputs

= wAd T ! (OUTO0 to OUTO7)
= . Photo- ’:* Row A connector
c i coupler ‘

k5 i

£

Ys
w§|: " | ————®© Outputs

AT S | q (OUTO8 to OUT15)

Photo- Row B connector

Terminal Arrangement

76



Transistor Output Units

Section 4-4

Connector Pin Arrangement

Wiring

Note

Pinnumber|a12 | A11 |A10 |A9 | A8 | A7 [ A6 | A5 |A4 |A3 | A2 | AL

Function OuUT | OUT UT |OUT | OUT

N\

&éé.é.&&éé.ééé.é.
?‘?‘????T‘???‘?T

IS

Pin number|g12 B7 | B6 B3| B2 | Bl

Function OUT| OUT| OUT| OUT| OUT| OUT| OUT| OUT
15 14 |13 12 11 |10 |09 |08

Attach a FUJITSU connector to the Transistor Output Unit and connect to
external devices.

Applicable Connectors

Three types of connectors can be attached to the cable, depending on the
assembly method. When creating your own cables, use one of the following
connectors.

Manufacturer Model number Remarks
FUJITSU FCN361J024-AU Soldered
FCN363J024-AU Crimp
FCN367J024-AU/F Pressure-welded

Connector Cables

When a Transistor Output Unit (connector) is to be connected to an OMRON I/
O Block or a Connector-Terminal Block Conversion Unit, use the cables (sold
separately) listed in the following table.

Manufacturer Model number Corresponding device

OMRON Xw2z-OO0A Connector-Terminal Block Conversion Unit
XW2B-20G4
XW2B-20G5

G79-LILIC 1/0 Block
G7TC-OC16
G70D-SOC16
G70D-FOM16
G70A-Z0C16-3
M7F

V terminals and G terminals are internally connected. When the 1/O power is
being supplied, the power can be supplied to the output devices from the V
and G connectors. Current supplied in this way, however, must be less than
2 A. If, instead of using the V and G connectors, the power supply is wired to
the terminal block as shown in the following diagram, the current supplied
must be less than 2.5 A.

Output Unit 10 Block |
1/0 Block (example

X
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Transistor Output Units Section 4-4

Dimensions
1. 60 |

©
I~
[sV]

. v

[(s]
<
N~
[s2]

T s
<

(Unit: mm)

Approx. 59

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.

4-4-6 GT1-OD16ML-1 Transistor Output Unit with Connector (PNP)

Output Specifications

Item Specifications
Number of outputs 16 points
Current per common With connectors: 2 A max.
With terminal block: 2.5 A max.

Components
TS Indicator (Refer to page 200.)

Output Indicators
I/O Unit Interface
Communications Connector 1
(on the Communications Unit side)

Display the status of the outputs.
Lit when an output is ON.

=7 1/O Unit Interface
Communications Connector 2
(on the terminator side)

| Digital Output Connector
(made by FUJITSU)

Connects to the output devices, such as
relays and solenoids, via an I/O Block or a
Connector-Terminal Block Conversion Unit.

Terminal Block DIN Track Mounting Hook
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Transistor Output Units Section 4-4

Internal Circuits

Low voltage
+—@ Vv (Terminal block)
© G (Terminal block)
©®© V (Connector)

Xy 3 ®
. R

Drive power supply

G (Connector)

{exf0 )
T
Photo- A © Outputs
coupler Drive power (OUTO0 to OUTO7)

. supply Row A connector

Internal circuits

{exf7)
N _____I_/
Photo- A © Outputs
coupler Drive power (OUTO08 to OUT15)

: supply : Row B connector

Terminal Arrangement

Connector Pin Arrangement

Pin number|[ A12 [ A11 | A10 | A9 AB | A7| A6 | A5| A4 | A3 | A2 | Al

T |OUT [ OUT

Function N OUT OUT OUT OuT |oUT

06 [05 01 |00

S\

é..éé.é.&&é.é.éé.é.é.
??????‘???‘?‘T‘?

SN

Pin number| B12 B7 | B6 B2 | B1

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

Function NC

Wiring Attach a FUJITSU connector to the Transistor Output Unit and connect it to

external devices.

Applicable Connectors
Three types of connectors can be attached to the cable, depending on the
assembly method. When creating your own cables, use one of the following

connectors.
Manufacturer Model number Remarks
FUJITSU FCN361J024-AU Soldered
FCN363J024-AU Crimp
FCN367J024-AU/F Pressure-welded




Transistor Output Units Section 4-4

Connector Cables

When a Transistor Output Unit (connector) is to be connected to an OMRON I/
O Block or a Connector-Terminal Block Conversion Unit, use the cables (sold
separately) listed in the following table.

Manufacturer Model number Corresponding device
OMRON XW2Z-LICCIA Connector-Terminal Block Conversion Unit
XW2B-20G4
XW2B-20G5
G79-L0IC I/0 Block
G7TC-OC16-1

G70D-SOC16-1
G70D-FOM16-1
G70A-ZOC16-4
M7F

Note V terminals and G terminals are internally connected. When the 1/O power is
being supplied, the power can be supplied to the output devices from the V
and G connectors. Current supplied in this way, however, must be less than
2 A. If, instead of using the V and G connectors, the power supply is wired to
the terminal block as shown in the following diagram, the current supplied
must be less than 2.5 A.

Output Unit 10 Block |
1/0 Block (example
Dimensions
| 65 | ) 60 )
©
~
[aV]
N v
©
N
N~
™
T s
<

(Unit: mm)

Approx. 59

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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4-4-7 GT1-0OD16DS Transistor Output Unit with Connector (NPN)

Output Specifications

Item Specifications
Number of outputs 16 points
Current per common 2.5 A max.

Components
TS Indicator (Refer to page 200.)

Output Indicators
I/C Unit Interface Display the status of the outputs.
Communications Connector 1 f ;
> U o Lit when an output is ON.
(on the Communications Unit side)

— 1/0 Unit Interface
Communications Connector 2
(on the terminator side)

| | 25-pin D-sub Connector
(female)

Connects to the output devices, such as
relays and solenoids, via an I/O Block or a

Terminal Block DIN Track Mounting Hook

Internal Circuits

Low voltage
Drive power supply < E ®© V (Terminal block)
© G (Terminal block)
—© v (Connector)

Drive power t+—®© G (Connector)

supply
o) ¥
3 nte | ——T—® Outputs
i A ok (OUTO00 to OUTO7)
T . Photo- Pins1to 8
< » coupler
3] '
=

Drive power

supply

Ys
IN@ | ————® Outputs
MAmETEER | (OUTO08 to OUT15)
, Photo- Pins 14 to 21
coupler

Terminal Arrangement

Connector-Terminal Block Conversion Unit.
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Connector Pin Arrangement

Pin number| 13 12 11 | 10 9 8 7 6 5 4 3 2 1

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

\\\[/Z”

Function NC | N

_ /Ny

1 20 | 19 | 18 17 |1 16 | 15 14

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

Function N

Wiring
Attach a 25-pin D-sub connector to the Transistor Input Unit and connect it to
the external devices.
Applicable Connectors
When creating your own cables, use one of the following connectors.
Manufacturer Model number Remarks
OMRON XW2S-2513 Hood
XW2A-2501 Plug
Note V terminals and G terminals are internally connected. When the 1/O power is
being supplied, the power can be supplied to the output devices from the V
and G connectors. Current supplied in this way, however, must be less than
25A.
Dimensions
1 60 |
©
~
[aV)
. v
©
N
N~
[s2]
T s
<

(Unit: mm)

Approx. 59

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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4-4-8 GT1-OD16DS-1 Transistor Output Unit with Connector (PNP)

Output Specifications

Item Specifications
Number of outputs 16 points
Current per common 2.5 A max.

Components
TS Indicator (Refer to page 200.)

Output Indicators
I/O Unit Interface
Communications Connector 1
(on the Communications Unit side)

Display the status of the outputs.
Lit when an output is ON.

— |/O Unit Interface
Communications Connector 2
(on the terminator side)

[ |~ 25-pin D-sub Connector
(female)

Connects to the output devices, such as
relays and solenoids, via an 1/0 Block or a
Connector-Terminal Block Conversion Unit.

Terminal Block DIN Track Mounting Hook

Internal Circuits

Low voltage
Drive power supply @ v (Terminal block)
© G (Terminal block)
x I 3 @ v (Connector)
Yy z
—i © G (Connector)
- . [ m—
0 Lyl
":;; \______I_z
% Photo- A ® Outputs
© coupler Drive power (OUTO00 to OUTO7)
g i supply Pins1to8
5] i
£ !
Xy 5:[ 3
t NS
Photo- A © Outputs
coupler Drive power (OUTO08 to OUT15)
i supply : Pins 14 to 21

Terminal Arrangement
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Connector Pin Arrangement

Pin number| 13 | 12 11 | 10 9 8 7 6 5 4 3 2 1
C|NC |NC | V G |[OUT|OUT | OUT|OUT |OUT |OUT |OUT [OUT
07

e

Function N

21 20 |19 18 17 |16 [15 14

OUT| OUT| OUT| OUT| OUT| OUT | OUT| OUT
15 | 14 | 13 12 11] 10 09 08

Pin number|25 24
Function NC | NC

Wiring
Attach a 25-pin D-sub connector to the Transistor Output Unit and connect it
to external devices.
Applicable Connectors
When creating your own cables, use one of the following connectors.
Manufacturer Model number Remarks
OMRON XW2S-2513 Hood
XW2A-2501 Plug
Note V terminals and G terminals are internally connected. When the 1/O power is
being supplied, the power can be supplied to the output devices from the V
and G connectors. Current supplied in this way, however, must be less than
25A.
Dimensions
1 60 |
©
~
[aV)
. v
©
N
N~
[s2]
T s
<

(Unit: mm)

Approx. 59

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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4-4-9 GT1-OD32ML Transistor Ou
(NPN)

Output Specifications

tput Unit with High-density Connector

Iltem

Specifications

Number of outputs

32 points

Current per common

With connectors: 2 A max.
With terminal board: 4 A max.

Components
TS Indicator (Refer to

i
!
I/O Unit Interface |
Communications Connector 1 |
(on the Communications Unit side) !

|
5
‘1 MRON GT1 - ODB2ML DIGHT]M UNIT
e

page 200.)

Output Indicators

Display the status of the outputs.
Lit when an output is ON.

=" 1/O Unit Interface
Communications Connector 2
(on the terminator side)

dele

High-density Digital Output Connector
(made by FUJITSU)

Terminal Block

Internal Circuits

Connects to the output devices, such as
relays and solenoids, via an I/O Block or
a Connector-Terminal Block Conversion

Internal circuits

Terminal Arrangement

DIN Track Mounting Hook Unit.
Low voltage
Drive power supply < L'_ © V (Terminal block)
CXe (Terminal block)
© V (Connector)
Drive power 1 ® G (Connector)
supply
11;(1_Y
e LW | ® outputs
L (OUT00 to OUT15)
1 Photo- Row A connector
+ coupler
Drive power
supply
¥s
i | ——T—® outputs
-------- | (OUTO0O0 to OUT15)
, Photo- Row B connector
' coupler
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Connector Pin Arrangement

Wiring

86

Pin number

A20 |A19 | Al8

A7

Al16 1 A15 | A14{ A13 | A12 {All |A10 | A9 | A8 [ A7 A6 | A5 | A4 | A3 | A2 | Al

Function

OUT | OUT{OUT{ OUT{ OUT| O ouT] Vv T| OUT| OUT OUT OUT OUT (C)JSJT m word

\\\\\T&\ ///2/

S 5 A
??T‘FT??TTT?TTG?

/////// | \\\\\\\\

Pin number

B20

B11l | B10 B7 | B6 B5 B4 1 B3 | B2 B1

Function

OUT

OUT; OUT; OUT; OUT OUT{OUT [OUT | V OUT| OUT OUT| OUT OUT| OUT| OUT]

14

13 |12 10 |09 108 07 | 06 |05 04 | 03 [02 |01 00 m+1 word

Attach a FUJITSU connector to the Transistor Output Unit and connect it to
external devices.

Applicable Connectors

Three types of connectors can be attached to the cable, depending on the
assembly method. When creating your own cables, use one of the following
connectors.

Manufacturer Model number Remarks
FUJITSU FCN361J040-AU Soldered
FCN363J040-AU Crimp
FCN367J040-AU/F Pressure-welded

Connector Cables

When a Transistor Output Unit (high-density connector) is to be connected to
an OMRON I/O Block or a Connector-Terminal Block Conversion Unit, use the
cables (sold separately) listed in the following table.

Manufacturer Model number Corresponding device
OMRON XW2z-[1B Connector-Terminal Block Conversion Unit
XW2B-40G4
XW2B-40G5
G79-0OLIC-UJ 1/0 Block

G7TC-OC16, G7TC-OCO08
G70D-SOC16, G70D-FOM16
G70A-ZOC16-3

M7F

Note V terminals and G terminals are internally connected. When the 1/O power is

being supplied, the power can be supplied to the output devices from the V
and G connectors. Current supplied in this way, however, must be less than
2 A. If, instead of using the V and G connectors, the power supply is wired to
the terminal block as shown in the following diagram, the current supplied
must be less than 4 A.

Output Unit /0 Block |
OCK (example

T O T

% & Load




Transistor Output Units Section 4-4

Dimensions
110 Approx. 70
OMRON GT1 - OD32MLDIGITAL UNIT
2 ©
~
N
JU— — n
o™
Lo
© [ ] <
N~
o[[::::::::::::::::::::\]o ™
N
<

(Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN

track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.

4-4-10 GT1-OD32ML-1 Transistor Output Unit with High-density
Connector (PNP)

Output Specifications

Item Specifications
Number of outputs 32 points
Current per common With connectors: 2 A max.
With terminal block: 4 A max.

Components

TS Indicator (Refer to page 200.)

) Output Indicators
1/0 Unit Interface

F Display the status of the outputs.
Communications Connector 1 . !
(on the Communications Unit side) Lit when an output is ON.

| 1/O Unit Interface
Communications Connector 2
(on the Terminator side)

| High-density Digital Output Connector
(made by FUJITSU)

Connects to the output devices, such as
‘ relays and solenoids, via an 1/O Block or a

Connector-Terminal Block Conversion Unit.
Terminal Block  DIN Track Mounting Hook
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Units

Section 4-4

Internal Circuits

Terminal Arrangement

Connector Pin Arrangement

Drive power supply

Low voltage

—® v (Terminal block)

Internal circuits

NG
_____|/
Photo- A

coupler prive power

; supply

© G (Terminal block)
©@v (Connector)
© G (Connector)

© Outputs

(OUTO00 to OUT15)
Row A connector

/ 1!§K ;
Photo- A

coupler prive power

: supply

© Outputs

(OUTO00 to OUT15)
Row B connector

Pin number} A20 |A19 {A18 | A17

A16 { A15 jAl4 [A13 |A12 |All ]AL0

A9 | A8 | A7 A6

A5

A4

A3

A2 | Al

Function

OUT|ouT

OUT | OUT] OUT| O
11

OouTy Vv
08

T| OUT| OUT OUT OUT OUT ouT

00

\\\ii

///”/

ii:l rgzrizj

TTTLLLL

T?ﬂ“???????ﬁ”ﬁ”?

///// \\\

é
[}
l
1

Wiring

88

Pin number| B20 B11 | B10 B7 |B6 | B5 | B4| B3 {B2 | B1
Function |V OUT | OUT | OUT| OUT} OUT| OUT) OUT| OUT) v OUT| OUT|OUT | OUT| OUT| OUT| OUT| OUT
14 {13 | 12| 11| 10 08 | 07| 06 ] 05| 04| 03| 02] 01| 00

m word

m+1 word

Attach a FUJITSU connector to the Transistor Output Unit and connect it to
external devices.

Applicable Connectors

Three types of connectors can be attached to the cable, depending on the
assembly method. When creating your own cables, use one of the following

connectors.
Manufacturer Model number Remarks
FUJITSU FCN361J040-AU Soldered
FCN363J040-AU Crimp

FCN367J040-AU/F

Pressure-welded
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Dimensions

Connector Cables

When a Transistor Output Unit (high-density connector) is to be connected to
an OMRON I/O Block or a Connector-Terminal Block Conversion Unit, use the
cables (sold separately) listed in the following table.

Manufacturer Model number Corresponding device
OMRON Xw2z-[10B Connector-Terminal Block Conversion Unit
XW2B-40G4
XW2B-40G5
G79-0OLlc-[J I/0 Block
G7TC-OC16-1

G70D-SOC16-1
G70D-FOM16-1
G70A-ZOC16-4
M7F

Note V terminals and G terminals are internally connected. When the 1/O power is
being supplied, the power can be supplied to the output devices from the V
and G connectors. Current supplied in this way, however, must be less than
2 A. If, instead of using the V and G connectors, the power supply is wired to
the terminal block as shown in the following diagram, the current supplied
must be less than 4 A.

110

65

OMRON GT1-OD32ML- DIGITAL UNIT
amm

Output Unit /O Block
ocl
Y
Approx. 70
) 60
|
w ) —_—
~
[aV)
J— A w
N I [s2]
s v — ¥
- (Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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Section 4-5

4-5 Relay Output Units

4-5-1

Output Specifications

Components

90

1/0 Unit Interface
Communications Connector 1

GT1-ROPO08 Relay Output Unit with Power Relay

Item Specifications
Number of outputs 8 points
Relay Power Relay (G2R-1-SN)
Rated load (resistive load) 5 A at 250 VAC/5 A at 30 VDC
Rated thermal current 5A

Maximum switching voltage | 250 VAC/125 VDC

Maximum switching current |5 A

Minimum permissible load 100 mA at 5 VDC (P level reference value)
Insulation resistance 1,000 MQ

Reference Data

For details about the Relay characteristics, refer to G2R-1-SN in the PCB
Relays Catalog (X033). The following table shows the life expectancy for the
G2R-1-SN Relay.

Item Number of operations Notes
Mechanical life | 20,000,000 operations min. | Switching frequency: 18,000 times/
expectancy hour
(At ambient temperature 23°C with
rated load)
Electrical life 100,000 operations min. Switching frequency: 1,800 times/
expectancy hour
(At ambient temperature 23°C with
rated load)

Power Relays (G2R-1-SN)

In each Relay, there is an indicator that displays the status of
the output, and it is lit when the output is ON.

(on the Communications Unit side) If a Relay malfunctions, it can be replaced individually.

1/0 Unit Interface
Communications Connector 2
(on the terminator side)

HH}MH

ouT

M1 Terminal Block

DIN Track Mounting Hook

TS Indicator (Refer to page 200.)

Note

For details on how to replace Relays, refer to page 206.



Relay Output Units Section 4-5
Internal Circuits
© V 24vDC] /0 power
® G supply
G2R-1-SN © 0
----4<, &
I Photo- § —® CO
3 coupler:“:
g : ]
T G2R-1-SN
N o
£ :\::ilf,,‘- 4 @% |
Photo- 1 T_—_© Ct
coupleri_‘;l ,
Terminal Arrangement
v co ct c2 cs ca c5 c6 c7
G 0 3 4 5 6 7
Wiring
24 VDC
+ -_
—Il i E C\) AC (DC power supply is
3 S also possible)
/O power Independent commons
supply are also possible.
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Relay Output Units Section 4-5
Dimensions
Approx. 82
2 160 | Approx. 68
60
© EE— _
N~
N
EE A
@ I T I
< ) o N
N FoooTE v
® Ay
= - 1
4
(Unit: mm)

Output Specifications

92

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN

track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.

4-5-2  GT1-ROS16 Relay Output Unit with Miniature Relay

Item Specifications
Number of outputs 16 points
Relay Miniature Relay (G6D-1A 24 VDC)
Rated load (resistive load) 2 A at 250 VAC/2 A at 30 VDC
Rated thermal current 2A
Maximum switching voltage | 250 VAC/30 VDC
Maximum switching current |2 A

Minimum permissible load

10 mA at 5 VDC (P level reference value)

Insulation resistance

1,000 MQ

Reference Data

For details about the Relay characteristics, refer to G6D-1A in the PCB Relays
Catalog (X033). The following table shows how the number of outputs that
can be ON simultaneously varies with the ambient temperature.

16

14|
12|

101--

Maximum number of outputs

E=T I )

Ambient temperature (°C)
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Components

1/0 Unit Interface
Communications Connector 1
(on the Communications Unit side)

The following table shows the life expectancy for the G6D-1A Relay.

Item Number of operations Notes
Mechanical life | 20,000,000 operations min. | Switching frequency: 18,000 times/
expectancy hour
(At ambient temperature 23°C with
rated load)
Electrical life 100,000 operations min. Switching frequency: 1,800 times/
expectancy hour

(At ambient temperature 23°C with
rated load)

Output Indicators

Display the status of the outputs.
Lit when an output is ON.

Miniature Relays (G6D-1A)
If a Relay malfunctions, it can be replaced individually.

O oo ojooono

O oo ojo o o/o

TS Indicator (Refer to page 200.)

DIN Track Mounting Hook

I I/O Unit Interface

Communications Connector 2
(on the terminator side)

Terminal Block

Note For details on how to replace Relays, refer to page 206.

Internal Circuits

@V
——® G
Photo-
coupler G6D-1A 0
%] ST BS ©
‘é :\1&[5 J 2 i’ l—l
E s b AN T_ co
g =
g i
=
Coupler G6D:1A
s Ty —© 1
{ RE ) 3 1 l_
. y N % |
1 T——@ C
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Relay Output Units

Section 4-5

Terminal Arrangement

C8 | C9 |C10|C11|C12|C13|C14|C15

12 | 13| 14 | 15

Wiring

24VDC

— O @6 @ @ @ @ G CHe € €I €I €I €9
(?@@@@@@@(?@@@@

AC (DC power supply is

e

also possible)
Independent commons
are also possible.
1/0 power
supply
Mounting

Be sure to mount the Unit in one of the directions shown in the following dia-

gram. If the Unit is not mounted correctly, there is a risk that the service life
will be reduced.

DIN Track

Vertical DIN Track = =
mounting

NN

Panel DIN Track
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Dimensions
160 Approx. 82
) 60
[
OO0 0oOo|j0o0o0o|0o0ooo|ooaoaa
© -
~
[aV]
. A [¥)
0 [ R R P | ™
[{e} «©
o < Pl 1§
54 —‘
AY
\\
" T8 |
<
(Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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SECTION 5
Special 1/0 Unit Specifications

This section provides the specifications for Special 1/0 Units, including the Analog Input Unit, the Analog Output
Unit, the Temperature Input Unit, and the Counter Unit. Setting procedures for a Configurator are also provided.

51 Anaog InputUnits. ... ..ot e 98
5-1-1  GTLI-ADOA. ..o 98
5-1-2  GTL-ADOBMX . . .ttt et 106
5-1-3  Settings Using the Configurator. . .......................... 114
52 AnadogOutput Units. . . ....oit i 124
5-2-1  GTA-DADA . ..o 124
5-2-2  GTL-DAOAMX . .o 130
5-2-3  Settings Using the Configurator. . .............. ... ... ..... 137
5-3 GT1-TS04T and GT1-TS04P Temperature Input Units. . ............... 148
5-3-1  Specifications. .. ... 148
5-3-2  SettingsUsing the Configurator. . .......................... 154
5-4 GT1-CTOlCounter Unit .. ...ttt i 172
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Analog_; I nput Units

Section 5-1

5-1 Analog Input Units

5-1-1

98

GT1-AD0O4

General Specifications

Iltem

Specification

I/0O connections

Terminal block (M3)

Number of inputs

4 points (Master Unit uses 4 input words.)

Internal

Voltage range

20.4 to 26.4 VDC (24 VDC *19%/_; )

power sup-

ply Current consump- | 100 mA max.
tion in Unit (inrush | (inrush current 20 A max., pulse width 1 ms max.)
current)

Current consumption 50 mA max.

(I/O Unit interface)

Noise immunity +2000 V

Vibration resistance

Shock resistance

200 m/s?

Ambient temperature

—10°C to 55°C

Ambient humidity

25% to 85% (with no condensation)

Operating atmosphere

No corrosive gases

Storage temperature

—25°C to 65°C

Safety standards UL508, CSA22.2

EMC directives EN50081-2, EN50082-2
Mounting DIN 35-mm track
Weight Approx. 220 g

Characteristics

Item Specification
\Voltage inputs Current inputs
Input signal range O0to5V,1to5V,0to 10V, or |0to 20 mA or 4 to 20 mA
-10to 10V

Max. signal input 15V +30 mA
Input impedance 1 MQ min. Approx. 250 Q
Resolution 1/6000 (FS)
Accuracy |25°C +0.3% FS +0.4% FS

-10°Cto |+0.6% FS +0.8% FS

55°C

Conversion time

With 4 inputs: 4 ms/4 points

Converted output data
(Binary)

Binary (4-digit hexadecimal)

—10- to 10-V range: F448to 0 to 0BBS full scale
Other signal ranges: 0000 to 1770 full scale

Averaging function

Settable (via DIP switch)

Open circuit detection

Provided (with arange of 1 to 5 V or 4 to 20 mA)

(IEC61000-4-4 via fast transient noise simulator)
10 to 150 Hz, 1.0-mm double amplitude or 70 m/s2

Dielectric strength

500 VAC; detected current 1 mA (between communications
section and analog input, and between internal power sup-
ply and analog input)

Isolation method

Photocoupler insulation (between communications part and
analog input)
(no insulation between analog inputs)
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Components

1/0 Unit Interface

Communications Connector 1
(on the Communications Unit side)

TS Indicator (Refer to page 200.)

Shows the communications status of the 1/0 Unit interface.
Normal communications: Lit green

1/0 Unit interface error:  Lit red

During initialization, or with no power supply: Not lit

PWR Indicator

Internal power being supplied: Lit green
No internal power supply: Not it

U.ERR Indicator (Refer to page 201.)

Unit error: Lit red
Unit normal: Not lit

I/O Unit Interface
I Communications Connector 2
(on the terminator side)

o

DIP Switch (Refer to page 99.) = —
E— Refer to page 207.

On the left side of the Cassette. [ ] gafserfts( to pag ) ) Cand
Pin 1 to 6: Input range e”_ac ytverecsjsmg on the lower part an
Pin 7: Averaging ol lallollallollaollalo pulling outwaras.
Pin8,9: Reserved for system use (OFF) e e e e e e
Pin 10: Software setting enable/disable | ||2[@[|9||@|[®||®||®| S 2 |

; ~ = Terminal Block

DIP Switch Settings

Note

DIN Track Mounting Hook

The DIP switch is on the left side of the Cassette of the Analog Input Unit
(GT1-ADO04). Detach the Cassette from the Unit in order to make DIP switch
settings. The following diagram shows the functions of the DIP switch.

O

Input range Operation specifications
« Averaging
« Software setting enable/disable

The following table summarizes the DIP switch settings. (All pins are factory-
set to OFF)

Pin(s) Function Settings | Meaning
1to6 Input range “Input Range Settings” (see below)
7 Averaging (see OFF No averaging is performed. (factory-
page page 103) set)
ON Averaging is performed.
8,9 Reserved for sys- OFF Must be set to OFF. (factory-set)
tem use
10 Software setting OFF Set the input range with pins 1 to 6.
enable/disable (factory-set)
ON Input range setting using the Config-
urator is enabled.
(see note 1)

1. When setting the input range using a DeviceNet Configurator, use version
1.11 or later. (If pin 10 is ON, and a setting is made using the Configurator,
the input ranges will all be 0 to 5 V.)

2. Before detaching or attaching the Cassette or making DIP switch settings,
ensure that the power supply to the I/O Unit (including power supply to I/O
Unit interface) is OFF.
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Input Range Settings
As shown in the following table, the DIP switch input range settings are for two

inputs each.

Pin 1 Pin 2 Pin 3 Input range for inputs 0 and 1
Pin 4 Pin 5 Pin 6 Input range for inputs 2 and 3
OFF OFF OFF Oto5V

ON OFF OFF lto5V

OFF ON OFF Oto10V

ON ON OFF -10to 10V

OFF OFF ON 4to 20 mA

ON OFF ON 0to 20 mA

Other than the above Cannot be set

Note If input range setting is performed using the Configurator (version 1.11 or
later), it is possible to make the setting for each point.

Internal Circuits

) Photocoupler Photocoupler
rount e 1/O Unit
interface interface
I/O Unit
— interface
© L —
Input circuit
24VDC ©— _ - °
Internal + Insulating DC —gAl/B—kTQ V+
power to DC Internal 0 v
supply converter circuits %250 o
24VDC ©—— — | 5 _
- 510.kQ .
z 4 circuits

Terminal Arrangement
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Wiring
Internal Power Supply Voltage Input Current Input
- };
Internal power supply
D—-— D—_
oV >—— ov>o——
(For current input, short the V+
terminal and the V- terminal.)
Input Ranges and The Analog Input Unit converts analog input data to digital values. The digital
Converted Data values depend on the input signal ranges, as shown in the following diagrams.

When the input exceeds the specified range, the AD conversion data will be
fixed at either the lower limit or upper limit.

=10to 10V

The —-10- to 10-V range corresponds to the hexadecimal values F448 to 0BB8
(—3000 to 3000). The entire data range is F31C to OCE4 (—3300 to 3300). A
negative voltage is expressed as a two’s complement (16 bits). If the line is
disconnected, the data will be the same as an input of 0 V (0000 Hex).

Converted data
Hexadecimal (Decimal)

0CE4 (3300) A

0BB8(3000) F-ZZII1IIIIIIIZIIC :
-11V-10V 0000 (0) |

. > \oltage
ov 0V 11V

~ - IIIIIIIIII22222] F448(-3000)
F31C (-3300)

Otol0V

The 0- to 10-V range corresponds to the hexadecimal values 0000 to 1770 (0O
to 6000). The entire data range is FED4 to 189C (—300 to 6300). A negative
voltage is expressed as a two’s complement (16 bits). If the line is discon-
nected, the data will be the same as an input of 0 V (0000 Hex).

Converted data
Hexadecimal (Decimal)
A

189C (6300) [--------Z-2IIIIIIIIIIIIIIIIIIIIIIIIC
1770 (6000)

0000 ?
-0.5V
: > Voltage

FED4 (-300)] OV 10V 105V
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102

Oto5V
The 0- to 5-V range corresponds to the hexadecimal values 0000 to 1770 (O
to 6000). The entire data range is FED4 to 189C (—300 to 6300). A negative
voltage is expressed as a two’s complement (16 bits). If the line is discon-
nected, the data will be the same as an input of 0 V (0000 Hex).

Converted

Hexadecimal (Decimal)

1770 (6000)

0000 (0)
-0.25V

data

A
189C (6300)

FED4 (-300)

lto5V

The 1- to 5-V range corresponds to the hexadecimal values 0000 to 1770 (O
to 6000). The entire data range is FED4 to 189C (—300 to 6300). If the input
voltage falls below 0.8 V, the open-circuit detection function will activate and
the converted data will be set to 7FFF.

ov

Converted data

Hexadecimal (Decimal)

A
189C (6300)

1770 (6000)

FED4 (-300)

7FFF — %

0000 (0)

5V 525V

0to 20 mA

The 0- to 20-mA range corresponds to the hexadecimal values 0000 to 1770
(0 to 6000). The entire data range is FED4 to 189C (—300 to 6300). A negative
voltage is expressed as a two’s complement (16 bits). If the line is discon-
nected, the data will be the same as an input of 0 mA (0000 Hex).

1Vv

Converted data

Hexadecimal (Decimal)

189C (6300)
1770 (6000)

0000 (0)

5V 52V

-1 mA

FED4 (-300)

0 mA

20 mA 21 mA

> Voltage

> Voltage

> Current
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Averaging Function
Setting

Note

Open-circuit Detection
Function

4to0 20 mA

The 4- to 20-mA range corresponds to the hexadecimal values 0000 to 1770
(0 to 6000). The entire data range is FED4 to 189C (-300 to 6300). If the input
current falls below 3.2 mA, the open-circuit detection function will activate and
the converted data will be set to 7FFF.

Converted data
Hexadecimal (Decimal)

189C (6300) st - - - -« - -«
1770 (6000) et == === =- - ---soosssosiososiosstooig !

7FFF
0000 (0) » Current
FEDA4 (-300 20 mA 20.8 mA

The averaging function can be enabled for all inputs (0 through 3) by turning
ON pin 7 of the DIP switch. The averaging function outputs the average (a
moving average) of the last eight input values as the converted value. Use this
function to smooth inputs that vary like the one in the following diagram.

A

— Actual input

Input after averaging

-
-

Time

The time required for refreshing converted data remains one ms/point when
the averaging function is enabled. The first communications data after the
power is turned ON will be output after averaging eight samples.

The open-circuit detection function is activated when the input range is set to
1to 5V and the voltage drops below 0.8 V, or when the input range is set to 4
to 20 mA and the current drops below 3.2 mA. When the open-circuit detec-
tion function is activated, the converted data will be set to 7FFF.

The open-circuit detection function is enabled or cleared when data is con-
verted. If the input returns to the convertible range, the open-circuit detection
is cleared automatically and the output returns to the normal range.
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Common Power Supply If an open-circuit occurs when more than one input device is using the same
for Input Devices power supply, and voltage input is being supplied, the following situation will
occur (this does not apply when current input is being supplied).

Analog Input Unit

|
i !
|
©) . i
b e i
Power Input I+ . i
supply device @ i
B - i
Q—e— i
RN A ISR DR PR, A Lav—e :
: i temmmmmmom - Internal i
; i Voltage : circuits i
i occurrencel | i
Y L | V+ /é\ . . I
A - [ A S, ) SENVR :
' Input (e L s - :
H device @ % :
Neeee _ 1 i
©)r—6—s !
N4 Y |
; LA—A !
. |
e N J

77

If an open-circuit occurs at A in the above diagram, a sneak circuit will be cre-
ated in the direction of the arrow, and even though the circuit is open, a volt-
age will exist. This voltage will be approximately 1/3 to 1/2 of the output of the
input devices in the part of the circuit that is not open. (The same will apply if
an open circuit occurred at B.) With such a voltage present in the circuit, the
open-circuit will not be detected. When voltage input is being supplied, either
set up the input devices so that they are not using the same power supply, or
use isolators for each input.

Converted Data
1514 13 12 1110 9 8 7 6 5 4 3 2 1 0 Bit

T T T
First word Input O converted data

| | |
First word + 1 Input 1 converted data

f f f
First word + 2 Input 2 converted data

t t t
First word + 3 Input 3 converted data

1 1 1

If the conversion data is a negative number, it is expressed as a two’s comple-
ment. To obtain an absolute value from this two’s complement, the NEG
instruction is useful.

Conversion Time
The conversion data is refreshed every 4 ms for all 4 points.
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Dimensions
80 Approx. 80
, 60
|
omron GT1-AD04 P
ANALOG UNIT QO [
- TS '\
- PWR N
- UERR _v LD
0 — - ™
© ©
N —— S
9 = ™ O (Unit: mm)
<

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting

hook) from the DIN track center.
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5-1-2 GT1-ADO8MX
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General Specifications

Iltem

Specification

I/0O connections

Connectors (made by MOLEX)

Number of inputs

Either 8 points or 4 points (set with the DIP switch)
(Master Unit uses 8 input words or 4 input words.)

tion in Unit (inrush
current)

Internal | Voltage range 20.4 10 26.4 VDC (24 VDC *10%/_, 5,
power sup-
ply Current consump- | 100 mA max.

(inrush current 30 A max.)

Current consumption 50 mA max.
(I/O Unit interface)
Noise immunity +2000 V

(IEC61000-4-4 via fast transient noise simulator)

Vibration resistance

10 to 150 Hz, 1.0-mm double amplitude or 70 m/s2

Shock resistance

200 m/s?

Ambient temperature

—10°C to 55°C

Ambient humidity

25% to 85% (with no condensation)

Operating atmosphere

No corrosive gases

Storage temperature

—25°C to 65°C

Safety standards

UL508, CSA22.2

EMC directives

EN50081-2, EN50082-2

Mounting

DIN 35-mm track

Weight

Approx. 180 g

Characteristics

Item Specification
\Voltage inputs Current inputs
Input signal range O0to5V,1to5V,0to 10V, or |0 to 20 mA or 4 to 20 mA
-10to 10V

Max. signal input +15V +30 mA
Input impedance 1 MQ min. Approx. 250 Q
Resolution 1/6000 (FS)
Accuracy |25°C +0.3% FS +0.4% FS

-10°Cto |+0.6% FS +0.8% FS

55°C

Conversion time

With 8 inputs: 8 ms/8 points
With 4 inputs: 4 ms/4 points

(Select using the DIP switch.)

Converted output data
(Binary)

Binary (4-digit hexadecimal)
—10- to 10-V range:

F448 to 0 to OBB8 full scale
Other signal ranges: 0000 to 1770 full scale

Averaging function

Settable (via DIP switch)

Open circuit detection

Provided. (with arange of 1 to 5V or 4 to 20 mA)

Dielectric strength

500 VAC; detected current 1 mA (between communications
section and analog input, and between internal power sup-

ply and analog input)

Isolation method

Photocoupler insulation (between communications part and

analog input)

(no insulation between analog inputs)




Analog I nput Units

Section 5-1

Components

DIP Switch Settings

TS Indicator (Refer to page 200.)

Shows the communications status of the 1/0 Unit interface.
Normal communications: Lit green

1/0 Unit interface error:  Lit red

During initialization, or with no power supply: Not lit

PWR Indicator

Internal power being supplied: Lit green

I/0 Unit Interface | )
No internal power supply: Not lit

Communications Connector 1
(on the Communications Unit side)

U.ERR Indicator (Refer to page 201.)

Unit error:
Unit normal:

Lit red
Not lit

| |/O Unit Interface
Communications Connector 2
(on the terminator side)

[ P P O P e
Tolol——

Analog Input Connectors
(made by MOLEX)

Connect to analog input devices.

DIP Switch (Refer to page 107.)  D!NTrack Mounting Hook

Pins 1 to 12: Input range
; Pin 13: Averaging
Internal Power Supply Terminals Pin 14- Number of inputs (4/8)
Pin 15: Reserved for system use (OFF)
Pin 16: Software setting enable/disable

The following diagram shows the functions of the DIP switch.

Input range

Operation specifications

¢ Averaging

¢ Switching between 4 and 8 inputs.
« Software setting enable/disable

The following table summarizes the DIP switch settings. (All pins are factory-

set to OFF)
Pin(s) Function Settings | Meaning
1to12 Input range “Input Range Settings” (see below)
13 Averaging (referto | OFF No averaging is performed. (factory-
page 111) set)
ON Averaging is performed.
14 8-point/4 inputs OFF 8 inputs (factory-set)
switching (referto g 4 inputs (inputs 0, 2, 4, and 6 are
page 111) enabled)
15 Reserved for sys- OFF Must be set to OFF. (factory-set)
tem use
16 Software setting OFF Set the input range with pins 1 to
enable/disable 12. (factory-set)
ON Input range setting using the Config-
urator (see note) is enabled.
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Note When setting the input range using a DeviceNet Configurator, use version
1.11 or later. (If pin 16 is ON, and a setting is made using the Configurator, the
input ranges will all be 0 to 5 V.)

Make sure the 1/0O Unit power supply (including the I/O Unit interface power
supply) is OFF when setting the DIP switch.

Input Range Settings
As shown in the following table, the DIP switch input range settings are for two

inputs each.

Pin 1 Pin 2 Pin 3 Input range for inputs 0 and 1
Pin 4 Pin 5 Pin 6 Input range for inputs 2 and 3
Pin 7 Pin 8 Pin 9 Input range for inputs 4 and 5
Pin 10 Pin 11 Pin 12 Input range for inputs 6 and 7
OFF OFF OFF Oto5V

ON OFF OFF lto5V

OFF ON OFF Oto10V

ON ON OFF -10to 10V

OFF OFF ON 410 20 mA

ON OFF ON 0to 20 mA

Other than the above Cannot be set

Note If input range setting is performed using the Configurator (version 1.11 or
later), it is possible to make the setting for each point.

Internal Circuits

) Photocoupler Photocoupler
1/0 Unit ® I/0 Unit
interface L | interface
I/O Unit
interf
interface
© I — S
Input circuit
24VDC @— ] 5
Internal + Insulating DC —WV—kT © v+
power to DC Internal 510 kQ ® 1
supply converter circuits %250 o
24VDC ©— - | 5
- 510kQ
z 8 circuits

Terminal/Connector Pin Arrangement
The arrangements of the terminals, the connectors and the connector pins are
shown in the following diagram.

Inp

Wiring Attach MOLEX connectors to the analog input connectors, and connect the
inputs as shown in the following diagram, depending on whether voltage
inputs or current inputs are being used.
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Applicable Connectors

Manufac- Connector Model number Remarks
turer
MOLEX Pressure- |Housing 521-09-0390 For AWG#24
welded
Crimp Housing 50-57-9403
Reeled contacts | 16-02-0069 For AWG#24 to 30
16-02-0086 For AWG#22 to 24
Loose contacts | 16-02-0096 For AWG#24 to 30
16-02-0102 For AWG#22 to 24
Crimping tool 570-36-5000 For AWG#22 to 26
11-01-0209 For AWG#24 to 30
Voltage input Current input
24VDC connection connection
o Qo o g g
Source
24VDC
>— >
oV >— oy >——

Input Ranges and Converted Data
The Analog Input Unit converts analog input data to digital values. The digital
values depend on the input signal ranges, as shown in the following diagrams.
When the input exceeds the specified range, the AD conversion data will be
fixed at either the lower limit or upper limit.

-10to 10V

The —-10- to 10-V range corresponds to the hexadecimal values F448 to 0BB8
(—3000 to 3000). The entire data range is F31C to OCE4 (—3300 to 3300). A
negative voltage is expressed as a two’s complement (16 bits). If the line is
disconnected, the data will be the same as an input of 0 V (0000 Hex).

Converted data
Hexadecimal (Decimal)

0CE4 (3300) A

0BB8 (3000) [IIIIII1IIIIIIIIL:

-11V-10V 0000 (0) -
T » \oltage
Do oV 10V 11V
7o -ioozoozooo-io] F448(-3000)
F31C (-3300)
0to 10V

The 0- to 10-V range corresponds to the hexadecimal values 0000 to 1770 (O
to 6000). The entire data range is FED4 to 189C (—300 to 6300). A negative
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voltage is expressed as a two’s complement (16 bits). If the line is discon-
nected, the data will be the same as an input of 0 V (0000 Hex).

Converted data
Hexadecimal (Decimal)
\

A
189C (6300) [---czoooZzzZIfIIIIIIIIIIIIIIIIIIICLS
1770 (6000)

0000 g)
-05V
: > Voltage

FED4 (-300) ov 10V 105V

Oto5V

The 0- to 5-V range corresponds to the hexadecimal values 0000 to 1770 (O
to 6000). The entire data range is FED4 to 189C (—300 to 6300). A negative
voltage is expressed as a two’s complement (16 bits). If the line is discon-
nected, the data will be the same as an input of 0 V (0000 Hex).

Converted data
Hexadecimal (Decimal)

A
189C (6300) [----zzZ-Z2Z-IIIIIIIIIIIIIIIIIIIIIILC
1770 (6000)

0000 ?
-0.25V
> Voltage

FED4 (-300) oV 5V 525V

lto5V

The 1- to 5-V range corresponds to the hexadecimal values 0000 to 1770 (O
to 6000). The entire data range is FED4 to 189C (—300 to 6300). If the input
voltage falls below 0.8 V, the open-circuit detection function will activate and
the converted data will be set to 7FFF.

Converted data
Hexadecimal (Decimal)

A
189C (6300)
1770 (6000)

7FFF — 9

0000 (0) " > \oltage
FED4 (-300) ™ 1v 5V 5.2V

O0to 20 mA

The 0- to 20-mA range corresponds to the hexadecimal values 0000 to 1770
(0 to 6000). The entire data range is FED4 to 189C (—300 to 6300). A negative
voltage is expressed as a two’s complement (16 bits). If the line is discon-
nected, the data will be the same as an input of 0 mA (0000 Hex).
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Converted data
Hexadecimal (Decimal)
A
189C (6300) s S .
O (510070 N T
0000 ?
-1 mA L
- » Current
FED4 (-300) 0 mA 20 mA 21 mA

Number of Inputs

Averaging Function
Setting

Note

Open-circuit Detection
Function

4to 20 mA

The 4- to 20-mA range corresponds to the hexadecimal values 0000 to 1770
(0 to 6000). The entire data range is FED4 to 189C (-300 to 6300). If the input
current falls below 3.2 mA, the open-circuit detection function will activate and
the converted data will be set to 7FFF.

Converted data
Hexadecimal (Decimal)

189C (6300) &
1770 (6000) [ii----=-CIZCCIITIITIITIIITIITIIIIIIIIIZ !

7FFF
0000 (0) » Current
FEDA4 (-300 20 mA 20.8 mA

The number of inputs can be limited to four by turning ON pin 14 of the DIP
switch. Changing the number of inputs from eight to four reduces the sam-
pling time from 8 ms to 4 ms, providing faster conversion.

If four inputs are used, the number of words allocated to the Input Unit in the
PC is also reduced to 4 words. When only four inputs are used, inputs 0, 2, 4
and 6 are used (i.e., inputs 1, 3, 5 and 7 cannot be used.)

The averaging function can be enabled for all inputs (0 through 7) by turning
ON pin 13 of the DIP switch. The averaging function outputs the average (a
moving average) of the last eight input values as the converted value. Use this
function to smooth inputs that vary like the one in the following diagram.

A

— Actual input

Input after averaging

-
-

Time

The time required for refreshing converted data remains 1 ms/point when the
averaging function is enabled. The first communications data after the power
is turned ON will be output after averaging eight samples.

The open-circuit detection function is activated when the input range is set to
1to 5V and the voltage drops below 0.8 V, or when the input range is set to 4
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Common Power Supply
for Input Devices

to 20 mA and the current drops below 3.2 mA. When the opencircuit detection
function is activated, the converted data will be set to 7FFF.

The open-circuit detection function is enabled or cleared when data is con-
verted. If the input returns to the convertible range, the open-circuit detection
is cleared automatically and the output returns to the normal range.

If an open-circuit occurs when more than one input device is using the same
power supply, and voltage input is being supplied, the following situation will
occur (this does not apply when current input is being supplied).

Analog Input Unit

i
A ! i
X "© ’ i
hd —w— i
Power Input I+ I
supply device @ * |
©—— I
b PR, Fo-oe- Lav—e |
: i femmmmmmmmd - Internal i
' i Voltage | circuits i

: h occurrence :
' ! A i
Y ! ' i

[ — V+ /(')\ o '
A - [ A S, . T—\/\/\ﬁ—u :

' Input (T, L e -
H device @ % :

N i
— O '
~ T w—e I
1

! i
e e, N J

7

Converted Data
For 8 Inputs

15 14 18 12 11 10 9

8§ 7 6 5 4 3 2 1 0

If an open-circuit occurs at A in the above diagram, a sneak circuit will be cre-
ated in the direction of the arrow, and even though the circuit is open, a volt-
age will exist. This voltage will be approximately 1/3 to 1/2 of the output of the
input devices in the part of the circuit that is not open. (The same will apply if
an open circuit occurred at B.) With such a voltage present in the circuit, the
open-circuit will not be detected. When voltage input is being supplied, either
set up the input devices so that they are not using the same power supply, or
use isolators for each input.

For 4 Inputs

1514 13 12 11100 9 8 7 6 5 4 3 2 1 0

First word

Input O converted data

First word Input O converted data

First word + 1

Input 1 converted data

First word + 1 Input 1 converted data

First word + 2

First word + 2

First word + 3

Input 2 converted data

Input 3 converted data

Input 2 converted data

First word + 3

Input 3 converted data

First word + 4

Input 4 converted data

First word + 5

Input 5 converted data

First word + 6

Input 6 converted data

First word + 7

Input 7 converted data
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If the conversion data is a negative number, it is expressed as a two’s comple-
ment. To obtain an absolute value from this two’s complement, the NEG
instruction is useful.

Conversion Time The conversion data is refreshed every 8 ms for all 8 points. With 4 inputs, the
data is converted every 4 ms for all 4 points.
Dimensions
110 Approx. 70
OMRON GT1 - ADOBMX AN
X9
© <
5
=z (Unit: mm)
<

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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5-1-3 Settings Using the Configurator

Input Range Settings

114

1,2,3...

The input range for the Analog Input Unit can be set using version 1.11 or
later of the DeviceNet Configurator (referred to as the Configurator below).
Using Ver. 1.20 or later, you can also adjust or clear the offset and gain set-
tings.

Use the following procedure to set the input range. The DeviceNet and the
MULTIPLE I/O TERMINAL must be connected first.

Note The input range can be set for each point using the Configurator.
Ranges can be set in 2-point units by setting DIP switches.

1. Using the DIP switch for the Analog Input Unit, make the Software Setting
Enable/Disable setting to enable by making the following pin settings:
GT1-ADO04: Set pin 10 to ON.

GT1-AD08MX: Set pin 16 to ON.

2. Turn ON the power supply for all the Units of the MULTIPLE I/O TERMI-

NAL, including the Analog Unit and the Communications Unit.

3. Connect the Configurator to the DeviceNet network, making it online.

4. On the device list for the Configurator, double-click the Communications
Unit to which the Analog Input Unit is connected.

2§ OMRON DeviceNet Configurator - Network

File  Edit “iew Monitor Tool Help

‘.'3|'L’3| @:’l@"l%l ﬁl@l Blf_‘ﬂ

ode Add... | “Wendor | Device Type | Froduct Code | |
_@ 02 OMROM Corporation  Software OrROM DeviceMet Configurator
25 OMROM Corporation  Communications Adapter DRT1-COR

Node Address:
Wendor :
Dewice Type :
Product Code:

|Ready  |tioge:z (500K Bit/s [ETEEEREE M | 4

The Edit Device Parameters window for the Communications Unit that is
double-clicked, will be displayed.




Analog_] I nput Units Section 5-1

5. Click Set on the right of the Analog Input Unit to be set.
Unit 1 to Unit 8 correspond to I/O Units #0 to #7.

Edit Device Parameters ' X|

- Device Information

Mode Address: 25
Yendor OMROM Corporation
Device Type: Communications Adapter
Praduct Cade: DRT1-CORM

— Unit Configuration

Urit1 : [GT1-DA04 Units : [GT1-T5047 = set. |
Unit2: [GT1:4D04 Unit6: [GT1-TS04P I set.
Unitd : [GT1-DAD4M: o] set | unir: [ = =
Uritd + [GT140020 <] set | onita: | =l 5=
FRead from File. .. | Wwirite to File... | LCompare with File. .. | ’—‘
Read from Device | Wiite to Device | Compare with Device | Fezat |

Ok, | Cancel |

The Edit Unit Parameters window for the Analog Input Unit will be dis-
played.

6. Double-click the line for the input range to be changed, or alternatively,
click Set Parameters once with the line selected.

Edit Unit Parameters x|

— Unit Information

Unit Mo #1
Product Code: GT1-2008k:

r— Parameter Information

2CH Range.
3CH Range.
4CH Range.
ACH Range.
ECH Range.
7CH Range.

Set Parameters. .. Adjustment. .. Diefault Setup |
QK I Cancel |

[== RN e p RS R SPUN ] —
coooo oo

The Parameter Setting window will be displayed.
7. Select the desired input range and click OK.

Set Parameters

 Parameter [nformation
Parameter Ho.: 1
Parameter Mame: 0CH Range.
Default: 0- 5
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10.
11.

The input range will be set and the window for step 6 will appear again.
To change other input ranges, repeat steps 6 and 7.

When all the required input ranges have been changed, click OK in the Edit
Unit Parameters window of the Analog Input Unit. The Edit Device Param-
eters window for the Communications Unit will appear again.

To make the settings for other I/O Units, repeat steps 5to 9.

From the Edit Device Parameters window of the Communications Unit,
click Write to Device.

Edit Device Parameters x|

— Device Information

Mode Address: 25
Wendor: OMRAOMN Corporation
Device Type: Communications Adapter
Product Code: DRT1-COM

— Unit Configuration

Unit] : |BT1-D404 Zlse] unis: [GTi-Ts04T ] set..
Unit2: |GT1-AD04 ] set | units s [GTanan | set.
Unit3 ; |BT1-DAD4MX I T 7 52
Unitd : | BT1-AD08Mx ] set | unis: [ 7 52
Fead from File... | WTite to File.... | LCompare with File. .. | ’—‘
Read fram Device | wiite to Device | Compare with Device | Reset |

Ok | Cancel |

The specified input range will be set for the Analog Input Unit. At this stage,
however, the setting is not enabled.

12. From the Edit Device Parameters window of the Communications Unit,

click Reset.

~ Device Information

MHode Address: 25
Yendor OMAOM Corporation
Device Type: Communications Adapter
Product Code: DRT1-COM

— Unit Configuration

Unit1: |BT1-DAD4 Urits; |GT1-T504T ] [set
Unit2: |ET1-A004 Urite : |GT1-T504P ] et
Urit3 : IGT1-DAD4MX | Set.. | Unit?: I ----- j SEf
Unitd : IGT1-ADDBM>< R Se_t Unitd : I ----- j GEfL
Fead from File... | wiTike to File... | LCompare with File... | ’—‘
Fiead from Device | Wwiite ta Device | Compare with Device | Beset |

Ok | Cancel |

The Communications Unit and all the 1/0O Units connected to the Commu-
nications Unit will be reset, and the specified parameters (for example, for
input range) will be enabled.

Note Even if Reset is not clicked and the power supply for the Communi-
cations Unit is turned OFF and ON again, the settings will be en-
abled.
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Adjusting Offset and Gain

Note

Use the following procedure to adjust the offset and gain settings. The
DeviceNet and the MULTIPLE I/O TERMINAL must be connected first.

1. The offset and gain can be adjusted only with a Configurator Ver. 1.20 or
later.

2. With the earlier model GT1-AD08MX Analog Input Unit, the offset and gain
cannot be adjusted, even with a Configurator Ver. 1.20 or later. Check the
label on the front on the Unit for whether the offset and gain can be adjust-
ed. Offset and gain can be adjusted only if the letter B appears on the label
as shown below.

omron GT1-ADO8SMX C€
ANALOG UNIT ®,151eo
SOURCE : 24VDC 0.1A IND. o8 0 @‘D
INPUT :0to5V,1to5V,0to10V,-10to10V,0t020mA, 4t020mA
8Points
LOT NO. |-
OMRON Corporation MADE IN JAPAN 27288

Offset Adjustment

Offset adjustment is used to adjust inputs so that when the value correspond-
ing to 0% in the input range is input, it is converted accurately to 0%. Offset
adjustment is used when input voltage and input current differ from the actual
value of 0% due to the features of the Unit or the method of connection being
used.

E.g.: Input range is 0 to 10 V

Conversion data
Hexadecimal
(Decimal)

After adjustment
- Before adjustment

0000(0)

¥ > \oltage
s

The possible range of offset adjustment depends on the input range. Refer to
the following table.

Input range Input corresponding to 0% Adjustment range
Oto10V ov -0.5t00.5V
-10to 10V -10V -11.0t0 9.0V
lto5V 1v 0.8to1.2V
Oto5V ov -0.25t00.25V
4 to 20 mA 4 mA 3.2t04.8 mA
0to 20 mA 0 mA -1.0to 1.0 mA

If the input corresponding to 0% is outside the range of possible adjustments
shown in the above table, check the connection to the input device.

Gain Adjustment

Gain adjustment is used to adjust the rate of fluctuation of input conversion
values so that when the value corresponding to 100% in the input range is
input, it is converted accurately to 100%. Gain adjustment is used when the
greater the input voltage and input current, the greater the difference from the

117



Analog_; I nput Units Section 5-1

actual value due to the features of the Unit or the method of connection being
used.

E.g.: Input range is 0 to 10 V

Conversion data

Hexadecimal
(Decimal)
(égg; _________ After adjustment
.~ Before adjustment
*> \oltage
,,,,,,, 1oy 09

The possible range of gain adjustment depends on the input range. Refer to
the following table.

Input range Input corresponding to 100% Adjustment range
Oto10V 0V 9.5t0 105V
-10to 10V vV 9.0to 11.0V
lto5V 5V 48t05.2V
Oto5V 5V 475t05.25V
4to 20 mA 20 mA 19.2 t0 20.8 mA
0to 20 mA 20 mA 19.0to 21.0 mA

If the input corresponding to 100% is outside the range of possible adjust-
ments shown in the above table, check the connection to the input device.

Adjustment Procedure

1,2,3... 1. Connect the input device to the Analog Input Unit that is to be adjusted.

2. Turn ON the power supply to all the Units of the MULTIPLE I/O TERMINAL,
including Analog Input Unit to be adjusted and the Communications Unit.

3. Connect the Configurator to the DeviceNet network and go online.
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4. On the device list for the Configurator, double-click the Communications
Unit to which the Analog Input Unit is connected.

2 OMRON DeviceNet Configurator - Network

Fil=  Edit “iew Monitor Tool Help

glal =z = 2l 1|5

Mode Add... I Wendor I Device Type I Product Code I I
02 OMROM Corporation  Software OMROMN DeviceMet Configurator
25 OMROM Corporation  Communications Adapter DARTT1-COM

Node Addresa:

WVendor
Dewice Type @
Product Code:
[Ready _ [mode:z [s00 Bivss ESECCE | | .

The Edit Device Parameters Window for the selected Communications
Unit will be displayed.

5. Click Set on the right of the Analog Input Unit to be set. Unit 1 to Unit 8
correspond to 1/0O Units #0 to #7.

Edit Device Parameters | X|

~ Device Information

MHode Address: 25
Wendor: OMRAOM Corporation
Device Tupe: Communications Adapter
Product Code: DRT1-COM

— Unit Configuration

Unit1: |BT1-DAD4 R T R ERRRE 7 [sets
Unit2: |BT1-A004 ] set | Units: LT Ta0an ] et
Unit3 : |BT1-DAD4MX I 0 T 0
Unit : |BT1-AD083M ] Set. | onig: [ 0
Fead from File... | Wiite to File.... | LCompare with File. .. | ’—‘
Fiead from Device | Wwiite ta Device | Compare with Device | Beset |

Ok | Cancel |

The Edit Unit Parameters Window for the Analog Input Unit will be dis-
played.

119



Analog I nput Units Section 5-1
6. Click Adjustment.
Edit Unit Parameters x|
— Unit Infarmation
Unit Mo #1
Froduct Code:  GT1-A008k:
— Parameter Infarmation
2 1CH Range. -8y
3 2CH Range. -8
4 3CH Range. -8
5 4CH Range. 0-8¢
& 5CH Range. 0-5¢
7 BCH Range. 0-5¢
8 7CH Range. 0-5
Set Parameters. .. Adjustment. .. Default Setup |
ak. I Caticel |
The Unit Adjustment Window will be displayed.
7. Click the Down Arrow and select the input words and the input range to be
adjusted.
Adjustment
— Object
-] 05 =
Fingfset\faluel Set Default |
Fix Gain % alue | Cloge |
8. Apply the input voltage or input current corresponding to 0% to the input
terminal on the Analog Input Unit.
9. Click Fix Offset Value when the appropriate input voltage or input current
has been applied according to step 8.
Adjustment
— Object
[T ] [o-5v =l
Fixﬂffset\r"aluel Set Default |
Fix Gain % alue | Claze |
The offset will be set so that the input voltage or input current are converted
to a value of 0%, and the value of the offset will be stored in the EEPROM
in the Analog Input Unit. Reset the Unit to enable the new setting.
10. Apply the input voltage or input current corresponding to 100% to the input
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11. Click Fix Gain Value when the appropriate input voltage or input current
has been applied according to step 10.

Adjustment
— Object
i TNy N

Fix Offzet VWalue | Set Default |
Fix Gain % alue | Cloge |

The gain will be adjusted so that the input voltage or input current will be
converted to a value of 100%, and the value of the gain will be stored in the
EEPROM in the Analog Input Unit. Reset the Unit to enable the new set-
ting.

12. Repeat steps 7 to 11 to adjust other inputs as necessary.

13. When you have completed all the adjustments, click Close. A message
asking if you want to reset will appear. Click Yes. The Communications Unit
and all I/0 Units connected to it will be reset, and the new settings will be

enabled.
Clearing Offset and Gain All offset and gain settings in the Analog Input Unit can be cleared at once.
Settings Use the following procedure to clear the offset and gain settings stored in the

EEPROM in the Analog Input Unit. The DeviceNet and the MULTIPLE I/O
TERMINAL must be connected first.

Note The offset and gain can be adjusted only with a Configurator Ver. 1.20 or later.

1,2,3... 1. Turn ON the power supply to all the Units of the MULTIPLE I/O TERMINAL,
including Communications Unit and the Analog Input Unit that is to be
cleared.

2. Connect the Configurator to the DeviceNet network and go online.

3. On the device list for the Configurator, double-click the Communications
Unit to which the Analog Input Unit is connected.

2 DMRON DeviceMet Configurator - Network

File Edit “iew Monitor Tool Help
g =lz=| Ble| o5

Mode Add... | Wendar I Device Type | Praduct Code | I
_@ 02 OMRAOM Corporation Software OMROM DeviceMet Canfigurator
FF 25 OMROM Corporation Communications Adapter DRT1-COM

Node Address:
Wendor

Dewvice Type :
Product Code:

[Ready  |Wode:z [sn0K Bit/s iy .

The Edit Device Parameters Window for the selected Communications
Unit will be displayed.
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4. Click Set on the right of the Analog Input Unit to be set. Unit 1 to Unit 8
correspond to 1/0O Units #0 to #7.

Edit Device Parameters x|

— Device Information

Mode Address: 25
Wendor: OMRAOMN Corporation
Device Type: Communications Adapter
Product Code: DRT1-COM

— Uriit Carfiguration

Unitl : [GT1-0404 Units: [GT1-T504T 7] set
Unit2: |GT1-AD04 Urit: |GT1-T504P ] et
Unit3 : | GT1-DAI4M: o] set | uni7: [ = =
Uritd : | BT1-4008M: o] set | unig; [ = =
Fead from File... | WTite to File.... | LCompare with File. .. | ’—‘
Read from Device | Wwiite to Device | Compare with Device | Resat |

Ok | Cancel |

The Edit Unit Parameters Window for the Analog Input Unit will be dis-

played.
5. Click Adjustment.

— Unit Information

Unit Mo #1
Product Code: GT1-2008k:

r— Parameter Information

3 2CH Range.
4 3CH Range.
5 4CH Range.
E BCH Fange.
7 BCH Range.
8 7CH Range.

Set Parameters. .. Adjustment. .. Diefault Setup |
QK I Cancel |

oooo oo oo

The Unit Adjustment Window will be displayed.
6. Click Set Default.

Adjustment
— Object

[ [o-5v =

Fix Offzet Value | Set Default |
Fix Gain % alue | Cloge |
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A message asking you to confirm will appear. Click Yes.

OMRBRON DRT1-COM Connector 2]

& Adiustment value will be initialized.
]

The offset and gain settings stored in the EEPROM in the Analog Input
Unit will be reset to the default values. Reset the Unit to enable the default
settings.

After clearing the settings, click Close. A message asking if you want to
reset will appear. Click Yes. The Communications Unit and all 1/O Units
connected to it will be reset, and the default settings will be enabled.
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5-2 Analog Output Units
5-2-1 GT1-DA04

General Specifications

Item

Specification

1/0 connections

Terminal block (M3)

Number of outputs

4 outputs (allocated four words in the Master Unit)

Internal | Voltage range 20.4 10 26.4 VDC (24 VDC *19%/_ o)

power sup-

ply Current consump- | 150 mA max.
tion in Unit (inrush | (inrush current 20 A max., pulse width 1ms max.)
current)

Current consumption 50 mA max.

(I/O Unit interface)

Noise immunity +2000 V

(IEC61000-4-4 via fast transient noise simulator)

Vibration resistance

10 to 150 Hz, 1.0-mm double amplitude or 70 m/s2

Shock resistance

200 m/s?

Ambient temperature

—10°C to 55°C

Ambient humidity

25% to 85% (with no condensation)

Operating atmosphere

No corrosive gases

Storage temperature

-25°C to 65°C

Safety standards

UL508, CSA22.2

EMC directives

EN50081-2, EN50082-2

Mounting

DIN 35-mm track

Weight

Approx. 230 g

Characteristics

Item Specification
Voltage outputs Current outputs
Output signal range Oto5V,1to5V,0to 10V, or |4 to 20 mA
-10to 10V

Allowable external out- |5 KQ min. 600 Q min.
put load resistance
External output imped- | 0.5 Q max.
ance
Resolution 1/6000 (full scale)
Accuracy |[25°C +0.4% FS

-10°Cto |+0.8% FS

55°C

Conversion time

4 ms/4 points

Converted output data
(Binary)

Binary

—10- to 10-V range: F448to 0 to OBB8 full scale
Other signal ranges: 0000 to 1770 full scale

Dielectric strength

500 VAC; detected current 1 mA (between communications
section and analog output, and between internal power
supply and analog output)

Isolation method

Photocoupler insulation (between communications part and
analog output)
(no insulation between analog outputs)
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Components

TS Indicator (Refer to page 200.)

Shows the communications status of the I/O Unit interface.
Normal communications: Lit green

1/0 Unit interface error: Lit red

During initialization, or with no power supply: Not lit

PWR Indicator

Internal power being supplied: Lit green
No internal power supply: Not lit

1/0 Unit Interface
Communications Connector 1
(on the Communications Unit side)

U.ERR Indicator (Refer to page 201.)

Unit error: Lit red
Unit normal: Not lit

| |/O Unit Interface
Communications Connector 2
(on the terminator side)

Cassette (Refer to page 207.)

Detach by pressing on the lower
part and pulling outwards.

-

DIP Switch (Refer to page 125.)

On the left side of the Casette.
Pin 1to 6: Output range

Pin 7: Reserved for system use (OFF) | ||©}®]|9]|®[|©||@] @] [D| (&)
Pin 8,9:  Output for communications errors| |[=[1z
Pin 10: Software setting enable/disable 999|199 |D]|®] &y 2! . .
. \\f/ = Terminal Block
DIN Track Mounting Hook
DIP Switch Settings The following diagram shows the functions of the DIP switch.

Output  Operating specifications
range ¢ Output for communications errors
« Software setting enable/disable

The following table summarizes the DIP switch settings. (All pins are factory-

set to OFF)
Pin(s) Function Settings | Meaning
1through 6 | Output range Output range settings (See below.)
7 Reserved for system use OFF | Must be set to OFF.
8,9 Output for communications |8 9 Output
errors OFF OFF Clear to minimum
(See below.) (See below.)
OFF ON Clear to maximum
(See below.)
ON OFF Clearto0V
(for =10 to 10 V)
Clear to minimum
(other than the above)
ON ON Hold
10 Software setting enable/ OFF Set the output range and
disable output for communications
errors with pins 1 to 9. (fac-
tory-set)

ON Output range setting (See
note.) and output setting for
communications errors can
be set using the Configura-
tor.
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Note 1.

When setting the output range or output for communications errors using

a DeviceNet Configurator, use version 1.11 or later. (If pin 10 is ON, and a
setting is made using the Configurator, the output ranges will allbe 0to 5 V
and the output for communications errors setting will be set to clear to min-

imum.)

2. Make sure the 1/0O Unit power supplies (including the I/O Unit interface
power supply) are OFF when setting the DIP switch.

3. With an Analog Output Unit, output for communications errors is enabled
using the switch on the Analog Output Unit. It does not depend on the
Communications Unit “hold/clear communications error” setting.

Output Range Settings

As shown in the following table, the DIP switch output range settings are for

two outputs each.

Pin 1 Pin 2 Pin 3 Output range settings for outputs 0 and 1
Pin 4 Pin 5 Pin 6 Output range settings for outputs 2 and 3
OFF OFF OFF 0to 5V (factory-set)

ON OFF OFF lto5V

OFF ON OFF Oto10V

ON ON OFF -10to 10V

OFF OFF ON 410 20 mA

Other than the above Cannot be set

Note If output range setting is performed using the Configurator (version 1.11 or
later), it is possible to make the setting for each point.

Output Setting for Communications Errors

When clear to minimum, clear to maximum, or clear to 0 V is set using DIP
switch pins 8 and 9 and a communications error occurs, the outputs shown in
the following table will be produced according to the output range.

Internal Circuits
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Output signal range | Clear to minimum | Clear to maximum | Clearto 0V
Oto5V -0.25V 525V -0.25V
lto5V 0.8V 5.2V 0.8V
Oto10V -05V 105V -0.5V
-10to 10V -11V 11V oV
4t0 20 mA 3.2mA 20.8 mA 3.2mA
1/O Unit 1/0 Unit
interface Photocou?ler Photocoupler interface
I/O Unit
:] interface I:I
24VDC @— -
Internal  + Insulating > j
powelr DC to lt)C Internal I +
supply converter circuits
24VDC @—— > m—oV +
Th—O —
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Terminal Arrangement

v v [ v | v 1
oo 112 |2]3 |3
- loinc]7nc] 3 NC] 3 NG

Wiring
Internal power supply

®_

==

Voltage output

—» @
9

Current output

@
O

External .+ External +—¥—J
Internal power output < output <
supply
Output Ranges and The Analog Output Unit converts the digital output data to analog values. The
Converted Data analog values depend on the output signal ranges, as shown in the following
diagrams.
lto5V

The hexadecimal values 0000 to 1770 (O to 6000) correspond to an analog
voltage range of 1 to 5 V. The entire output range is 0.8 t0 5.2 V.

Voltage
A

B2V [IIIIICZICIIIICICIICICIIIIIII A~

B

1~ 08V
i T oV

Converted data

8000 FED4| 0000 (0)
(300

1770 189C
(6000) (6300)

Hexadecimal
7FFF (Decimal)
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Oto5V

The hexadecimal values 0000 to 1770 (O to 6000) correspond to an analog
voltage range of 0 to 5 V. The entire output range is —0.25 to 5.25 V.

Voltage
A

oV
8000 FED4 (—300)\\

Converted

—0.25\] 0000 (0) 1770

Oto10V

189C

(6000) (6300)

data
7FFF Hexadecimal

(Decimal)

The hexadecimal values 0000 to 1770 (O to 6000) correspond to an analog
voltage range of 0 to 10 V. The entire output range is —0.5to 10.5 V.

Converted

Voltage
A
105V [CZZIIIICCCCCliiiiiiliiiiiir—
10V
ov
8000 FED4 (—300)\\
0.5V 0000 (0) 1770

-10to 10V

189C

(6000) (6300)

dat
7FFF Hexadecimal

(Decimal)

The hexadecimal values F448 to 0BB8 (—3000 to 3000) correspond to an ana-
log voltage range of —10 to 10 V. The entire output range is —11 to 11 V. Spec-
ify a negative voltage as a two’s complement (16 bits).

Voltage
A
11V F-oomomoooog
10V o ;
F31C F448 '
8000 (-3300) (-3000) 0000 (0) o Ly
ov O0BB8 OCE4 7FFF

________________ -10V
-11V

(3000) (3300)

Converted data
Hexadecimal
(Decimal)
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Output Status after

Communications Error

Converted Data

Conversion Time

4to0 20 mA

The hexadecimal values 0000 to 1770 (O to 6000) correspond to an analog
current range of 4 to 20 mA. The entire output range is 3.2 to 20.8 mA.

Current
A

20,8 [CIZCCICICIICICICIICICIIIIIIA~

"

S~ 32mA
—TT0mA Converted data
Hexadecimal
8000 FED4| 0000 (0 1770 189C b
(=300 © (6000) (6300) T (Decimal)

The Configurator or pins 8 and 9 of the DIP switch can be used to determine
the status of the outputs after a communications error occurs in DeviceNet or
I/O Unit interface communications. The following settings are possible:

» Hold (maintain previous output status)

* Clear to minimum (clear to the lower limit of the output signal range)
* Clear to maximum (clear to the upper limit of the output signal range)
* Clear to 0 V (for —10 to 10 V only)

When the clear to minimum, clear to maximum, or clear to 0 V setting is used,
the output data will be as shown in the following table.

Output signal range | Clear to minimum | Clear to maximum | Clearto 0V
Oto5V -0.25V 525V -0.25V
lto5V 0.8V 52V 0.8V
Otol0V -0.5V 105V -05V
-10to 10V =11V 11V oV
4to 20 mA 3.2mA 20.8 mA 3.2mA

Output the converted data to the Master as shown in the following diagram.

1514 13 12 1110 9 8 7 6 5 4 3 2 1 O Bit

First word Output 0 data

First word + 1 Output 1 data

First word + 2 Output 2 data

First word + 3

Output 3 data

When a negative voltage is to be output, specify the conversion data as the
two’s complement. To obtain a two’s complement from an absolute value, the
NEG instruction is useful.

The conversion data is refreshed every 4 ms for all 4 points.
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Dimensions
80 Approx. 80
, 60
|
omron GT1-DA04 P
ANALOG UNIT QO _
&
- A w
0 o D D | [s2]
© ©
— N e =
c'v\) r*:____‘_[ YT v
3 — - 1 (Unit: mm)
<t
Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
5-2-2 GT1-DA04MX
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General Specifications

Iltem

Specification

I/0O connections

Connectors (made by MOLEX)

Number of outputs

4 outputs (allocated four words in the Master Unit)

Internal | Voltage range 20.4 10 26.4 VDC (24 VDC *10%/_; ..
power sup-
ply Current consump- | 100 mA max.
tion in Unit (inrush | (inrush current 30 A max.)
current)
Current consumption 50 mA max.
(I/O Unit interface)
Noise immunity +2000 V

(IEC61000-4-4 via fast transient noise simulator)

Vibration resistance

10 to 150 Hz, 1.0-mm double amplitude or 70 m/s?

Shock resistance

200 m/s?

Ambient temperature

—10°C to 55°C

Ambient humidity

25% to 85% (with no condensation)

Operating atmosphere

No corrosive gases

Storage temperature

—25°C to 65°C

Safety standards UL508, CSA22.2

EMC directives EN50081-2, EN50082-2
Mounting DIN 35-mm track
Weight Approx. 180 g
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Characteristics

Item

Specification

Output signal range

Oto5V,1to5V,0to 10V, or—10 to 10 V (Current output
not possible)

Allowable external out- |5 KQ min.
put load resistance
External output imped- | 0.5 Q max.

ance
Resolution 1/6000 (full scale)
Accuracy |25°C +0.4% FS
-10°Cto |+0.8% FS
55°C

Conversion time

4 ms/4 points

Converted output data
(Binary)

Binary

—10-to 10-V range: F448to 0 to OBB8 full scale
Other signal ranges: 0000 to 1770 full scale

Dielectric strength

500 VAC; detected current 1 mA (between communications
section and analog output, and between internal power
supply and analog output)

Isolation method

Photocoupler insulation (between communications part and
analog output)
(no insulation between analog outputs)

Components

TS Indicator (Refer to page 200.)
Shows the communications status of the I/O Unit interface.

Normal communications:
I/O Unit interface error:

Lit green
Lit red

During initialization, or with no power supply: Not lit

PWR Indicator

1/0 Unit Interface
Communications Connector 1
(on the Communications Unit side)

Internal power being supplied: Lit green
No internal power supply: Not lit

U.ERR Indicator (Refer to page 201.)

Unit error: Lit red
Unit normal: Not lit

| |/O Unit Interface
Communications Connector 2
(on the terminator side)

E | Analog Output Connectors

(made by MOLEX)
Connect to an analog output

L

Internal Power Supply Terminals

devices.

DIP Switch
(Refer to page 132.)

Pin 1 to 6: Output range

DIN Track Mounting Hook

Pin 7: Reserved for system use (OFF)
Pin 8,9:  Output for communications errors
Pin 10: Software setting enable/disable
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DIP Switch Settings

132

Note

The following diagram shows the functions of the DIP switch.

Output
range

Operating specifications
Output for communications errors
Software setting enable/disable

The following table summarizes the DIP switch settings. (All pins are factory-

set to OFF)
Pin(s) Function Settings | Meaning
1 through 6 Output range Output range settings (See below.)
7 Reserved for system use OFF | Must be set to OFF.
8,9 Output for communications |8 9 Output
errors OFF OFF Clear to minimum
(See below.) (See below.)
OFF ON  Clear to maximum
(See below.)
ON OFF Clearto0V
(for=10to 10 V)
Clear to minimum
(other than the above)
ON ON Hold
10 Software setting enable/ OFF Set the output range, and
disable output for communications
errors, with pins 1 to 9. (fac-
tory-set)

ON Output range setting (See
note.) and output setting for
communications errors can
be set using the Configura-
tor.

1. When setting the output range or output for communications errors using
a DeviceNet Configurator, use version 1.11 or later. (If pin 10 is ON, and a
setting is made using the Configurator, the output ranges will all be 0 to 5
V and the output for communications errors setting will be set to clear to
minimum.)

2. Make sure the 1/0O Unit power supplies (including the I/O Unit interface
power supply) are OFF when setting the DIP switch.

3. With an Analog Output Unit, outputs for communications errors is enabled

using the switch on the Analog Output Unit. It does not depend on the
Communications Unit “hold/clear communications error” setting.

Output Range Settings
As shown in the following table, the DIP switch output range settings are for
two outputs each.

Pin 1 Pin 2 Pin 3 Output range settings for outputs 0 and 1
Pin 4 Pin 5 Pin 6 Output range settings for outputs 2 and 3
OFF OFF OFF 0to 5V (factory-set)

ON OFF OFF lto5V

OFF ON OFF Oto10V

ON ON OFF -10to 10V

Other than the above Cannot be set
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Internal Circuits

Internal
power
supply

output for communications errors

When clear to minimum, clear to maximum, or clear to 0 V is set using DIP
switch pins 8 and 9, a communications error will be output according to the
output range, as shown in the following table.

Output signal range | Clear to minimum | Clear to maximum | Clear to 0 V
Oto5V -0.25V 525V -0.25V
lto5V 0.8V 52V 0.8V
Oto10V -05V 105V -05V
-10to 10V =11V 11V ov
1/0 Unit
interface 1/O Unit
Photocoupler Photocoupler interface
— =
1/0 Unit
interface :]
. Output circuit
24VDC —
+ O Insulating D—M—0 v+
DC to DC Internal
converter circuits
24vDC @ T ———0 -

Terminal/Connector Pin Arrangement

4 circuits

The arrangements of the terminals, the connectors and the connector pins are
shown in the following diagram.

- -
S PWA UERR

(]

Outputs

OMRON GT1 - DAGAMX ANALOG UNIT

I—l

/TN

V+

Do not connect.
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Wiring

Output Ranges and

Converted Data

134

Attach MOLEX connectors to the analog output connectors, and connect the
outputs as shown in the following diagram.

Applicable Connectors

Manufac- Connector Model number Remarks
turer
MOLEX Pressure- |Housing 521-09-0390 For AWG#24
welded
Crimp Housing 50-57-9403
Reeled contacts | 16-02-0069 For AWG#24 to 30
16-02-0086 For AWG#22 to 24
Loose contacts 16-02-0096 For AWG#24 to 30
16-02-0102 For AWG#22 to 24
Crimping tool 570-36-5000 For AWG#22 to 26
11-01-0209 For AWG#24 to 30
oo
+ -
Power
supply
24VDC
External «
device <

The Analog Output Unit converts the digital output data to analog values. The
analog values depend on the output signal ranges, as shown in the following

diagrams.

lto5V

The hexadecimal values 0000 to 1770 (O to 6000) correspond to an analog
voltage range of 1 to 5 V. The entire output range is 0.8 t0 5.2 V.

Vol

X

age
A

0.8V
—Tov
8000 FED4]| 0000 (0 1770 189C
(-300) © (6000) (6300) FFF

Converted data
Hexadecimal
(Decimal)
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Oto5V

The hexadecimal values 0000 to 1770 (O to 6000) correspond to an analog
voltage range of 0 to 5 V. The entire output range is —0.25 to 5.25 V.

Voltage
A

oV
8000 FED4 (—300)\\

Converted

—0.25\] 0000 (0) 1770

Oto10V

189C

(6000) (6300)

data
7FFF Hexadecimal

(Decimal)

The hexadecimal values 0000 to 1770 (O to 6000) correspond to an analog
voltage range of 0 to 10 V. The entire output range is —0.5t0 10.5 V.

Converted

Voltage
A
105V [CZZIIIICCCCClliiiiiliiiiii~
10V
ov
8000 FED4 (—300)\\
0.5V 0000 (0) 1770

-10to 10V

189C

(6000) (6300)

dat
7FFF Hexadecimal

(Decimal)

The hexadecimal values F448 to 0BB8 (—3000 to 3000) correspond to an ana-
log voltage range of —10 to 10 V. The entire output range is —11 to 11 V. Spec-
ify a negative voltage as a two’s complement (16 bits).

oV

F31C F448
8000 (-3300) (-3000) 0000 (0)

ov 0BB8

________________ -10V
-11V

>

OCE4 7FFF

(3000) (3300)

Converted data
Hexadecimal
(Decimal)
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Output Status after
Communications Error

Converted Data

Conversion Time

Dimensions

Pins 8 and 9 of the DIP switch determine the status of the outputs after a com-
munications error occurs in DeviceNet or /O Unit interface communications.

Settings Output status after communications error
Pin8 | Pin9

OFF OFF Clear to minimum (Clear to the lower limit of the output signal
range.)

OFF ON Clear to maximum (Clear to the upper limit of the output signal
range.)

ON OFF Clear to 0 V (for —10 to 10 V only)
Clear to minimum (other than the above)

ON ON Hold (Maintain previous output status.)

When the clear to minimum, clear to maximum, or clear to 0 V setting is used,
the output data is as shown in the following table.

Output signal range | Clear to minimum | Clear to maximum Clearto 0V
Oto5V -0.25V 525V -0.25V
lto5V 0.8V 52V 0.8V
Oto10V -0.5V 105V 05V

-10to 10V -11V 11V oV

Output the converted data to the Master as shown in the following diagram.

15 14 13 12 11 10 9 8

6 5 4 3 2

0 Bit

First word

Output 0 data

First word + 1

Output 1 data

First word + 2

Output 2 data

First word + 3

Output 3 data

When a negative voltage is to be output, specify the conversion data as the
two’s complement. To obtain a two’s complement from an absolute value, the
NEG instruction is useful.

110

The conversion data is refreshed every 4 ms for all 4 points.

Approx. 70

60

65

OMROA GT1 - DABAMX ANALOG UNIT

- -
PWR UERR

[ i e S

27.6

37.4

136

(Unit: mm)

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.
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5-2-3 Settings Using the Configurator

Setting the Output Range
and Output for
Communications Errors

1,2,3...

The output range and the output for communications errors for the Analog
Output Unit can be set using version 1.11 or later of the DeviceNet Configura-
tor (referred to as the Configurator below). Using Ver. 1.20 or later, you can
also adjust or clear the offset and gain settings.

Use the following procedure to set the output range. The DeviceNet and the
MULTIPLE I/O TERMINAL must be connected first.

Note The output range can be set for each point using the Configurator.
Ranges can be set in 2-point units using DIP switches.

1. Set pin 10 of the DIP switch for the Analog Output Unit to ON to set the
Software Setting Enable/Disable setting to enable.

2. Turn the power supply ON for all the Units of the MULTIPLE I/O TERMI-
NAL, including the Analog Unit and the Communications Unit.

3. Connect the Configurator to the DeviceNet network, making it online.

4. On the device list for the Configurator, double-click the Communications
Unit to which the Analog Output Unit is connected.

2 OMRON DeviceMet Configurator - Network

File Edit “iew Monitar Tool Help

‘ﬂ|ﬂ| @:’|@f|%| §|%| Tj’lf_‘ﬂ

Mode Add... | Wendor | Device Type | Praduct Code | |
02 OMROM Corporation  Software OMRON DeviceMet Configurator
28 OMROM Corparation  Cammunications Adapter DRT1-COM

Node Addresa:
Vendor

Device Type @
Product Code:

|Ready  |moge:z [soox Bivss [ESECCE | mm | .

The Edit Device Parameters window for the Communications Unit that is
double-clicked, will be displayed.
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5. Click Set on the right of the Analog Output Unit to be set.
Unit 1 to Unit 8 correspond to I/O Units #0 to #7.

Edit Device Parameters x|

— Device Information

Mode Address: 25
Wendor: OMRAOMN Corporation
Device Type: Communications Adapter
Product Code: DRT1-COM

— Uriit Carfiguration

Unitl : [GT1-0404 SEe] unis: [orirena 7] set
Unit2: |GT1-AD04 ] set | units s [GTanan ] et
Unit3 ; |BT1-DAD4MX =] 5ot | unie: [ 5=
Unitd : | BT1-AD08Mx =] set..| unis: [ = e
Fead from File... | WTite to File.... | LCompare with File. .. | ’—‘
Read from Device | Wwiite to Device | Compare with Device | Resat |

Ok | Cancel |

The Edit Unit Parameters window for the Analog Output Unit will be dis-
played.

6. Double-click the line for the setting to be changed, or alternatively, click Set
Parameters once with the line selected.

Edit Unit Parameters x|

r— Unit Information

Unit Mo #2
Product Code:  GT1-Da04k=

— Parameter |nformation

Mo, Hame
1 0C e,
2 1CH Range.
3 2CH Range.
4 3CH Range.
5 Error Qutput

Lowy Clear

Set Parameters. . Adjustment. . Default Setup |
Ok I Cancel |

The Parameter Setting window will be displayed.
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7. Select the new setting and click OK.

Output Range
Set Parameters E

P ter Information
Parameter Mo.: 1
Farameter Mame: 0CH Range.

Default: 0 -5y

—Setup

|

Cancel |

output for communications errors (Error Output)

Set Parameters E
P ter Information

Parameter Mo.: &
Farameter Mame: Ermor Output
Default: Low Clear

—Setup

Lo Clear

[
()3 I Cancel |

The output range will be set and the window for step 6 will appear again.
8. To change other output ranges, repeat steps 6 and 7.

9. When all the required output ranges have been changed, click OK in the
Edit Unit Parameters window of the Analog Output Unit. The Edit Device
Parameters window for the Communications Unit will appear again.

10. To make the settings for other I/O Units, repeat steps 5 to 9.

11. From the Edit Device Parameters window of the Communications Unit,

click Write to Device.

Edit Device Parameters x|

~ Device Information

MHode Address: 25
Yendor: OMRAOM Corporation
Device Type: Communications Adapter
Product Code: DRT1-COM

— Unit Configuration

Unit1: |BT1-DAD4 Urits; |GT1-T504T ] [set
Unit2: |ET1-A004 Urite : |GT1-T504P ] et
Unitd : | GT1-DA04M: | set | wnii7: [ = 2=
Unitd - | GT1-4008:2 o et | unia: | = =

Fead from File... | Wiite to File.... | LCompare with File. .. |

Fiead from Device | Wwiite ta Device | Compare with Device |

Beset |

ok |

Cancel |

The specified output range and output for communications errors will be
set for the Analog Output Unit. At this stage, however, the setting is not en-

abled.
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Adjusting Offset and Gain
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Note

12. From the Edit Device Parameters window of the Communications Unit,

click Reset.

Edit Device Parameters
Device Information

Node Address: 25
Wendor: OMRAOMN Corporation
Device Type: Communications Adapter
Product Code: DRT1-COM

Uit Corfiguration

Unit1 : | | unis: | ] set.
Unit2; | Unitg : | 7 set
Uit : | Unie? : | [~

Uritd : | Unitg: | J:
Fead from File... | Wiite to File.... | LCompare with File.... |

Read from Device | wirite to Device | Compare with Device | Resat |

Ok

| Cancel |

cations Unit is switched OFF and ON again,
abled.

The Communications Unit and all the 1/O Units connected to the Commu-
nications Unit will be reset, and the specified parameters (for example, for
output range) will be enabled.

Note Even if Reset is not clicked and the power supply for the Communi-

the settings will be en-

Use the following procedure to adjust the offset and gain settings. The
DeviceNet and the MULTIPLE I/O TERMINAL must be connected first.

1.

The offset and gain can be adjusted only with a Configurator Ver. 1.20 or

With the earlier model GT1-DA04MX Analog Output Unit, the offset and
gain cannot be adjusted, even with a Configurator Ver. 1.20 or later. Check
the label on the front on the Unit for whether the offset and gain can be ad-
justed. Offset and gain can be adjusted only if the letter B appears on the
label as shown below.

omron GT1-DA04MX

SOURCE : 24VDC 0.1A

OUTPUT:0to5V, 1to5V,0to 10V,-10to 10V
4Points

LOT NO.

IND. CONT, EQ.

ANALOG UNIT @, sreo

q3
@:

(B) e

OMRON Corporation ~ MADE IN JAPAN

2728B

Offset Adjustment

Offset adjustment is used to adjust outputs so that when the value corre-
sponding to 0% in the output range is written, it is converted accurately to out-
put 0%. Offset adjustment is used when output voltage and output current
differ from the actual value of 0% due to the features of the Unit or the method
of connection being used.
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E.g.: Output range is 0 to 10 V

Voltage

Before adjustment
< s After adjustment

0
¥ Conversion data
Hexadecimal
(Decimal)

/I 0000(0)

The possible range of offset adjustments depends on the output range. Refer

to the following table.

Output range Data corresponding Output Adjustment
to 0% corresponding range
to 0%
Oto10V 0000 Hex (0) oV -0.5t00.5V
-10to 10V F448 Hex (—3000) -10V -11.0t0o-9.0 V
lto5V 0000 Hex (0) 1V 0.8tol1l.2V
Oto5V 0000 Hex (0) oV -0.25t00.25 V
4 to 20 mA (See note.) | 0000 Hex (0) 4 mA 3.2t0 4.8 mA

Note An output range of 4 to 20 mA is possible only with the GT1-DA04.

If the output corresponding to 0% is outside the range of possible adjustments
shown in the above table, check the connection to the output device.

Gain Adjustment

Gain adjustment is used to adjust the rate of fluctuation of output conversion
values so that when the value corresponding to 100% in the output range is
written, it is converted accurately to output 100%. Gain adjustment is used
when the greater the output voltage and output current, the greater the differ-
ence from the actual value due to the features of the Unit or the method of

connection being used.

E.g.: Input range is 0 to 10 V

Voltage . Before adjustment
.’\

0VE----- 7 After adjustment

The possible range of gain adjustments depends on the output range. Refer to
the following table.

i
'
'
t
'
v

7776~ Conversion data
(6000) Hexadecimal
(Decimal)

Output range Datacorresponding Output Adjustment
to 100% corresponding range
to 100%

Oto1l0V 1770 Hex (6000) oV 9.5t010.5V
-10to 10V 0BB8 Hex (3000) oV 9.0t0o11.0V
lto5V 1770 Hex (6000) 5V 48t052V
Oto5V 1770 Hex (6000) 5V 475t05.25V
4 to 20 mA (See note.) | 1770 Hex (6000) 20 mA 19.2 t0 20.8 mA

Note An output range of 4 to 20 mA is possible with only the GT1-DA04.
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1,2,3...

If the output corresponding to 100% is outside the range of possible adjust-
ments shown in the above table, review the connection to the output device.

Adjustment Procedure

1. Connect the output device to the Analog Output Unit that is to be adjusted.

2. Turn ON the power supply to all the Units of the MULTIPLE I/O TERMINAL,
including Analog Output Unit to be adjusted and the Communications Unit.

3. Connect the Configurator to the DeviceNet network and go online.

4. On the device list for the Configurator, the double-click Communications
Unit to which the Analog Output Unit is connected.

2 OMRON DeviceNet Configurator - Network

File Edit “iew Monitor Tool Help

4| =z s B8] 3]s

Mode Add... | Wendor | Device Type | Product Code | |
—E 02 OMROM Corporation  Software OMROM DeviceMet Configurator
EF 25 OMROM Corporation  Communications Adapter DRT1-COM

Node address:
Vendor

Dewice Type :
Product Code:

|Ready _ [Hode:2 [so0K Bitss SRR M _4

The Edit Device Parameters Window for the selected Communications
Unit will be displayed.

5. Click Set on the right of the Analog Output Unit to be set. Unit 1 to Unit 8
correspond to 1/0O Units #0 to #7.

Edit Device Parameters x|

 Device Information

Mode Address: 25
Yendor OMRBOMN Corporation
Device Type: Communications Adapter
Product Code: DRT1-COM

— Unit Configuration

Uniet : [GT1-DAT4 s s JoTiTe0er = get..|
Unit2: |GT1-AD04 =l et | units: [GT1TS04P | [set
Urit3 : [GT1-DAD4M: ~oset | i [ £l ez
Uritd : [GT1-AD08M: | set. | onis: [ Iz
BRead from File... | Wwinite to File... | LCompare with File. .. | ’—‘
Read from Device | Wiite to Device | Compare with Device | Feset |

Ok, | Cancel |
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The Edit Unit Parameters Window for the Analog Output Unit will be dis-

played.
6. Click Adjustment.

Uit Infarmation

Unit Ho. #2
Product Code: GT1-DaA04kx

— Parameter Information

Mo, Mame

2 1CH Range. 0-5¢
3 2CH Range. 0-5v
4 3CH Range. 0-5v
5 Emor Output Low Clear

Set Parameters... Adjuztment... Default Setup |
oK I Cancel |

The Unit Adjustment Window will be displayed.

7. Click the Down Arrow and select the output words and the output range to
be adjusted.

Adjustment x|
— Object

[E— ] [0S -

— Output Offzet Walue

J— 300

Settalue: 0 Set

-300

— Dutput Gain Value

T &

Set'alue: BOO0 Set

Fix: Offzet Value | Set Defalt |
Fix G ain Yalue | Cloze |

8. Drag the Offset Output Slide Bar to adjust the value, and then click Set.

5700

— Object

[ [o50 -

— Output Offset Walus

-BDDIIIIII|IIIII3UU

Setalue: 0 Set

— Dutput Gain Value

T &

Set'alue: BOO0 Set

Fix: Offzet Value | Set Defalt |
Fix G ain Y alue | Cloze |

5700
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The voltage output or current output will be output on the output terminal
on the Analog Output Unit designated in step 7. Adjust the slider bar until
the output is correct for 0%.

9. Click Fix Offset Value when the voltage output or current output is correct

for 0%.

Adjustment

— Object

-] o> =

— Dutput Offzet W alue

300 h 300

SetWalue: 0O Set

— Dutput Gain ' alue

5700 J 6300

SetValue: BOO0 Set

Fix Offzet Value | Set Default |
Fix Gain % alue | Cloge |

The offset value set using the slider bar will be stored in the EEPROM in
the Analog Output Unit. Reset the Unit to enable the new setting.

10. Drag the Gain Output Slider Bar to adjust the value, then click Set.

Adjustment
— Object

= =

— Dutput Offset W alue

300 f 300

Setalue: 0O Set

— Output Gain W alue

5700 j 5300

SetValus: BOO0 set

Fix Qffset Value | Set Default |
Fix Gain % alue | Cloze |

The voltage output or current output will be output on the output terminal
on the Analog Output Unit designated in step 7. Adjust the slider bar until
the output is correct for 100%.
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Clearing Offset and Gain
Settings

11. Click Fix Gain Value when the voltage output or current output is correct

12. Repeat steps 7 to 11 to adjust other outputs as necessary.

for 100%.

Adjustment
Object
=] o5 =
Output Offzet Yalue
<300 j 300
Setalue: 0O Set

Output Gain ' alue

b

5700 N

SetValue : G000

Fix Offzet Value
Fixt Gain % alue

£300

[=

Set Default
Claze

The gain value set using the slider bar will be stored in the EEPROM in the
Analog Output Unit. Reset the Unit to enable the new setting.

13. When you have completed all the adjustments, click Close. A message
asking if you want to reset will appear. Click Yes. The Communications Unit
and all I/0 Units connected to it will be reset, and the new settings will be

enabled.

All offset and gain settings in the Analog Output Unit can be cleared at once.
Use the following procedure to clear the offset and gain settings stored in the
EEPROM in the Analog Output Unit. The DeviceNet and the MULTIPLE I/O
TERMINAL must be connected first.

Note The offset and gain can be adjusted only with a Configurator Ver. 1.20 or later.

1,23..

1.

Turn ON the power supply for all the Units of the MULTIPLE I/O TERMI-
NAL, including the Communications Unit and the Analog Output Unit to be

cleared.

Connect the Configurator to the DeviceNet network and go online.
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3. On the device list for the Configurator, double-click the Communications
Unit to which the Analog Output Unit is connected.

2 OMRON DeviceNet Configurator - Network

Fil=  Edit “iew Monitor Tool Help

glal =z = 2l 1|5

Mode Add... I Wendor I Device Type I Product Code I I
02 OMROM Corporation  Software OMROMN DeviceMet Configurator
25 OMROM Corporation  Communications Adapter DARTT1-COM

Node Addresa:

WVendor
Dewice Type @
Product Code:
[Ready _ [mode:z [s00 Bivss ESECCE | | .

The Edit Device Parameters Window for the selected Communications
Unit will be displayed.

4. Click Set on the right of the Analog Output Unit to be cleared. Unit 1 to Unit
8 correspond to 1/0 Units #0 to #7.

Edit Device Parameters | X|

~ Device Information

MHode Address: 25
Wendor: OMRAOM Corporation
Device Tupe: Communications Adapter
Product Code: DRT1-COM

— Unit Configuration

Unit1: |BT1-DAD4 R T R ERRRE 7] get.
Unit2: |BT1-A004 ] set | Units: LT Ta0an ] et
Unit3 : |BT1-DAD4MX I 0 T 0
Unit : |BT1-AD083M ] Set. | onig: [ 0
Fead from File... | Wiite to File.... | LCompare with File. .. | ’—‘
Fiead from Device | Wwiite ta Device | Compare with Device | Beset |

Ok | Cancel |

The Edit Unit Parameters Window for the Analog Output Unit will be dis-
played.
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5. Click Adjustment.

Edit Unit Parameters x|

— Unit Infarmation

Unit Mo #2
Froduct Code: GT1-DADdk

i~ Parameter [nfarmation

- B
3 2CH Range. -
4 3CH Range. -8
5 Error Output Low Clear

Set Parameters. .. Adjustment. .. Default Setup |
ak. I Caticel |

The Unit Adjustment Window will be displayed.
6. Click Set Default.

Adjustment
— Object
-] [o-5v =]
— Dutput Offzet W alue
SRR YRR
-300 o 300
SetWalue: 0 Set

— Output Gain W alue

5700 j 5300

SetValus: BOO0 set

Fix Qffset Value | Set Default |
Fix Gain % alue | Cloze |

7. A message asking you to confirm will appear. Click Yes.

OMRON DRT1-COM Connector ]

Adjustment value will be initialized.
ke
] me |

The offset and gain settings stored in the EEPROM in the Analog Output
Unit will be reset to the default values. Reset the Unit to enable the default
settings.

8. After clearing the adjustment settings, click Close. A message asking if
you want to reset will appear. Click Yes. The Communications Unit and all
I/O Units connected to it will be reset, and the default settings will be en-
abled.
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5-3 GT1-TS04T and GT1-TS04P Temperature Input Units

5-3-1
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Specifications

General Specifications

Iltem

Specification

1/0 connections

M3 terminal block

Number of inputs

4 points (Allocated 4 words or 8 words in the mas-
ter. The number of allocated words can be set using
the DIP switch.)

Internal Voltage range 20.4 t0 26.4 VDC (-15 to 10% at 24 VDC)

plower SUP- | Current consump- | 80 mA max.

Py tion in Unit (inrush | (inrush current 10 A max., pulse width 1 ms max.)
current)

Current consumption 50 mA max.

(I/O Unit interface)

Noise immunity +2000 V

(IEC61000-4-4 via fast transient noise simulator)

Vibration resistance

10 to 150 Hz, 0.7-mm double amplitude or 50 m/s?

Shock resistance

150 m/s2

Ambient temperature

—10°C to 55°C

Ambient humidity

25% to 85% (with no condensation)

Operating atmosphere

No corrosive gases

Storage temperature

—25°C to 65°C

Safety standards UL508, CSA22.2

EMC directives EN50081-2, EN50082-2
Mounting DIN 35-mm track
Weight Approx. 210 g

Characteristics

Item Specification
Model GT1-TS04T GT1-TS04P
Input type R,S, K, J, T,B,L: Pt100, JPt100:
Switching possible Switching possible
Accuracy (The larger of +0.3% of the | When the range is —200.0 to
displayed value or +1°C. See | 650.0: (The larger of +0.3% of
note.) 1 digit max. the indicated value or 0.8°C)
+1 digit max.
When the range is —200.0 to
200.0: (The larger of £0.3% of
the indicated value or 0.5°C)
+1 digit max.
Conversion cycle 250 ms / 4 points
Temperature conver- |Binary data (4-digit Hex.)
sion data
Isolation method Photocoupler isolation between inputs and communications
lines
Photocoupler isolation between each temperature input sig-
nal

Note K or T below —100°C: +2°C 1 digit max.

L.

R or S below 200°C:

B below 400°C:

+2°C =1 digit max.
+3°C 1 digit max.
No standard set
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Components

GT1-TS04T TS Indicator (Refer to page 200.)
Shows the communications status of the I1/0O Unit interface.

Normal communications: Lit green
I/O Unit interface error: Lit red
During initialization, or with no power supply: Not lit

PWR Indicator

Internal power being supplied: Lit green
No internal power supply: Not lit

I/0 Unit Interface
Communcations Connector U. ERR Indicator (Refer to page 201)
Unit error: Lit red

Unit normal: Not lit

) =!I _ |/O Unit Interface

Rotary switch ~J=E " : Communications Connector 2
On the left side of the cassette. Used |—&l . 2 (on the terminator side)

to set the input type and input range.

Cassette (Refer to page 207.)

Detach by pressing lightly on the
upper part and pulling outwards.

DIP Switch (Refer to page 107.)
On the left side of the Cassette.

Pin 1: Temperature unit e ——— ™ Terminal Block
Pin 2: Number of decimal places used >‘/

Pin 3: Reserved for system use (OFF)

Pin 4: Software setting enable/disable

Cold Junction Compensator

Compensates the input temperature.
Do not touch.

DIN Track
Mounting Hook

GT1-TS04P TS Indicator (Refer to page 200.)
Shows the communications status of the /0O Unit interface.

Normal communications: Lit green
I/O Unit interface error: Lit red
During initialization, or with no power supply: Not lit

PWR Indicator

Internal power being supplied: Lit green
No internal power supply: Not lit

I/0 Unit Interface
Communications Connector 1

(on the Communications Unit side) U. ERR Indicator (Refer to page 201.)

Unit error: Lit red
Unit normal: Not lit

— /O Unit Interface
Communications Connector 2
(on the terminator side)

Rotary switch ]

On the left side of the cassette. Used
to set the input type and input range.

Cassette (Refer to page 207.)

Detach by pressing lightly on the
upper part and pulling outwards.

DIP Switch (Refer to page 107.)
On the left side of the Cassette.

Pin 1: Temperature unit

Pin 2: Number of decimal places used
Pin 3: Reserved for system use (OFF) ]
Pin 4: Software setting enable/disable DIN Track Mounting Hook

™ Terminal Block
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DIP Switch and Rotary

Switch Settings
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The DIP switch and rotary switch are located on the left side of the cassette
on the Temperature Input Units (GT1-TS04T/TS04P). Remove the cassette
from the Unit to set the DIP switch and rotary switch.

Operating specifications
Temperature units

Lyl

Number of decimal places used
Software setting enable/disable

Input type
Input range

Note Before detaching or attaching the Cassette or making DIP switch or rotary
switch settings, be sure that the power supply to the 1/O Unit (including power
supply to I/0 Unit interface) is OFF.

Operating Specification Settings

Note

DIP switch Function Setting Setting contents
1 Temperature unit OFF °C (factory-set)
ON °F
2 Number of decimal OFF Normal Mode (0 or 1 digit after
places used (refer to the decimal point, depending
Converted Data on on the input) (factory-set)
page 153) ON 2-decimal-place Mode
3 Reserved for system use | OFF Must be set to OFF (factory-
set).
4 Software setting enable/ | OFF Set the input range using the
disable rotary switch (factory-set).
ON Set the input range using the

Configurator. (See note.)

1. When setting the input range using a DeviceNet Configurator, use version
1.20 or later. If pin 4 is ON, and the Configurator is not used to make the
settings, all input ranges will be set to K (=200 to 1300°C) or Pt100 (-200
to 650°C).

2. If input ranges are set using the Configurator (version 1.20 or later), it is
possible to make different settings for each point.

Input Type and Input Range Settings
The following input types and input ranges are determined by the number set
on the rotary switch. The input type and input range made using the rotary
switch are the same for all 4 input points.

GT1-TS04T
Number Input type Range (°C) Range (°F)
0 R 0to 1700 0 to 3000
1 S 0to 1700 0 to 3000
2 (factory-set) K —200 to 1300 —300 to 2300
3 K 0.0 to 500.0 0.0 to 900.0
4 J —100 to 850 —100 to 1500
5 J 0.0 to 400.0 0.0 to 750.0
6 T —200.0 to 400.0 —300.0 to 700.0
7 L —100 to 850 —100 to 1500
8 L 0.0 to 400.0 0.0 to 750.0
9 B 100 to 1800 300 to 3200
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GT1TS04P
0 , Number Input type Range (°C) Range (°F)
“‘_’ : 0 (factory-set) Pt100 —200.0 to 650.0 —300.0 to 1200.0
L 1 JPt100 —200.0 to 650.0 —300.0 to 1200.0
2 Pt100 —200.0 to 200.0 —300.0 to 380.0
3 JPt100 —200.0 to 200.0 —300.0 to 380.0
4t09 Cannot be set
Terminal Arrangement GT1-TS04T
INO IN 1 IN 2 IN 3
+ 1, NC |} NC |3 NC | NC
— IINOINCINLI[NCINZ2|NCEN3|NC
GT1-TS04P
+ |'INO JINO JIN1 |N1|IN2 IN2 JIN3 |IN3
A B A B A B A B
— |INO IN 1 IN 2 IN 3
B NC B NC B NC B NC
Wiring
Internal Power Supply GT1-TS04T GT1-TS04P

+

Internal power supply

Thermocouple

input

@_

Platinum resistance

thermometer input

® ©

®
H
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Converted Data
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Normal Mode

The input temperature data is converted into 4-digit hexadecimal (binary) data
and stored in one of the four words in the Master allocated to temperature
input as shown below.

Bit15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O

T T T
First word Input 0 converted data

t t :
First word + 1 Input 1 converted data

f f I
First word + 2 Input 2 converted data
First word + 3 Input 3 converted data

1 1 1

If the converted data is a negative number, it is stored as a two’s complement.
Data for range codes that include one digit after the decimal point are stored
without the decimal point, i.e., 10 times the actual value is stored. Some
examples are provided in the following table.

Input Data conversion examples
Unit: 1° | K (0.0 to 500.0°C), 850° - 0352 Hex
J (0.0 to 400.0°C), —200° - FF38 Hex

T and L (0.0 to 400.0°C),
Pt100, JPt100

Unit: R, S, K (=200 to 1300°C), x10 500.0° —» 5000 — 1388 Hex
0.1° J (-100 to 850°C), —20.0° - —200 - FF38 Hex
L (-100 to 850°C), —200.0° -~ —2000 — F830 Hex
B

Two-decimal-point Mode

The input temperature data for all input types and input ranges is sent to the
Master as a value with 2 digits after the decimal point. The value of the tem-
perature data is multiplied by 100 and converted to 8-digit hexadecimal digital
(double-precision binary) data. If the converted data is a negative number, it is
expressed as a two’s complement. The four input points are allocated eight
words in the Master as shown below.

151413121110 9 8 7 6 5 4 3 2 1 0

T T T
First word Input O leftmost converted data

} + f
First word + 1 Input O rightmost converted data

} f t
First Word + 2 Input 1 leftmost converted data

t t f
First word + 3 Input 1 rightmost converted data

t } f
First word + 4 Input 2 leftmost converted data

} $ }
First word + 5 Input 2 rightmost converted data

} } }
First word + 6 Input 3 leftmost converted data

} t t
First word + 7 Input 3 rightmost converted data

1 1 1

Example: 850.00°C x 100 = 85000; Converted to binary = 00014C08 Hex.
Thus, leftmost data: 4C08 Hex., and rightmost data: 0001 Hex.
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Note

Data Range and Open-
circuit Detection Function

Mounting

—200.00°C x 100 = —20000; Converted to binary = FFFFB1EO Hex.
Thus, leftmost data: BLEO Hex., and rightmost data: FFFF Hex.

In 2-decimal-place Mode, temperature data as far as two digits after the deci-
mal point is converted to binary data, but the actual resolution is not 0.01°C
(°F). For this reason, there may be skipping and inaccuracies in the first and
second digits after the decimal point (0.1 and 0.01). Treat any resolution
above that specified for the normal data format as reference data.

The range of data that can be converted depends on the number set using the

rotary switch, as follows:

GT1-TS04T
Number Input range Range (°C) Range (°F)
0 R -20to0 1720 —20 to 3020
1 S -20to0 1720 —20 to 3020
2 (factory-set) K —2201t0 1320 -320to0 2320
3 K —20.0t0 520.0 —20.0t0 920
4 J —-120 to 870 —120 to 1520
5 J —20.0t0 420.0 —20.0t0 770.0
6 T —220.0 t0 420.0 —320.0to 720.0
7 L —120 to 870 —120 to 1520
8 L —20.0t0 420.0 —20.0t0 770.0
9 B 80 to 1820 280 to 3220
GT1-TS04P
Number Input range Range (°C) Range (°F)
0 (factory-set) Pt100 —220.0t0 670.0 —-320.0t0 1220.0
1 JPt100 —220.0t0 670.0 —320.0to 1220.0
2 Pt100 —220.0 to 220.0 —320.0 to 400.0
3 JPt100 —220.0 to 220.0 —320.0 to 400.0
4t09 Cannot be set

If the input temperature exceeds the possible conversion range, the converted
data will be fixed at the upper or lower limit. If the input temperature falls out-
side the range of possible conversions by more than a specific value, the input
wiring will be assumed to be open, the open-circuit detection function will be
triggered, and the converted data will be 7FFF Hex. The open-circuit detec-
tion function will also be triggered if there is an error in the cold junction com-
pensator. Once the conversion data returns to within the possible range, the
open-circuit detection function will be automatically be cleared, and normal
conversion data restored.

Do not mount the GT1-TS04T as shown on the left.
If the Unit is mounted in this orientation, it may not
provide the required accuracy.

Vertical mounting
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Dimensions The illustration below shows the GT1-TS04T. The dimensions for the GT1-
TSO04P are the same.
80 Approx. 80
, 60
f—
omron GT1-TS04T ©
ANALOG UNIT ’\ PR
[qV]
8 - 8
31 .
< e o
\\
. — T~ - (Unit: mm)
-

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.

5-3-2 Settings Using the Configurator
Use Ver. 1.20 or later of the DeviceNet Configurator (referred to as the Config-
urator below) to make the following settings and adjustments.
« Setting the input range (page 154)

* Calibrating the Temperature Input Unit (GT1-TSO04T: page 158; GT1-
TS04P: page 162)

» Checking accuracy (page 165)
* Clearing calibrated data (page 169)

Input Range Setting Use the following procedure to set the input range. the DeviceNet and the
MULTIPLE I/O TERMINAL must be connected first.

Note The input range can be set for each point using the Configurator. Ranges can
be set in 4-point units by setting DIP switches.
1,2,3... 1. Turn ON pin 4 on the DIP switch to enable software settings.

2. Turn ON the power supply to all the Units of the MULTIPLE I/O TERMINAL,
including the Temperature Input Unit to be set and the Communications
Unit.

3. Connect the Configurator to the DeviceNet network and go online.
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4. On the device list for the Configurator, double-click the Communications
Unit to which the Temperature Input Unit is connected.

2 OMRON DeviceNet Configurator - Network

Fil=  Edit “iew Monitor Tool Help

glal =z = 2l 1|5

Node Add... | Wendor

I Device Type

I Product Code

02 OMROM Corporation  Software
25 OMROM Corporation  Communications Adapter

OMROMN DeviceMet Configurator
DRT1-COM

Node Addresa:
WVendor

Dewice Type @
Product Code:

|Re ady

_ [mode:z [s00 Bivss ESECCE | |

Lz

The Edit Device Parameters Window for the selected Communications

Unit will be displayed.

5. Click Set on the right of the Temperature Input Unit to be set. Unit 1 to Unit
8 correspond to 1/0 Units #0 to #7.

Edit Device Parameters | X|

~ Device Information

MHode Address: 25

Wendor: OMRAOM Corporation
Device Tupe: Communications Adapter
Product Code: DRT1-COM

— Unit Configuration

Unit1: |BT1-DAD4 R T R ERRRE 7 [sets
Unit2: |BT1-A004 ] set | Units: LT Ta0an ] et
Unit3 : |BT1-DAD4MX I 0 T 0
Unit : |BT1-AD083M ] Set. | onig: [ 0
Fead from File... | Wiite to File.... | LCompare with File. .. | ’—‘
Fiead from Device | Wwiite ta Device | Compare with Device | Beset |

Ok | Cancel |

The Edit Unit Parameters Window for the Temperature Input Unit will be

displayed.
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6. Double-click the line for the input range to be changed or, alternatively,
click Set Parameters once with the line selected.

Edit Unit Parameters | X|

r— Unit Information

Unit Mo #7
Product Code: GT1-T504T

r— Parameter Information

Mo, WName
2 1CH Input
3 2CH Input R [0ta1700C)
4 3CH Input R [0ta 1700 C)

Set Parameters. . LCalibration. .. Default Setup |
(]9 I Cancel |

The Parameter Setting Window will be displayed.
7. Select the desired input range and click OK.

Set Parameters x|

— Parameter Information
Parameter Mo.: 1
Parameter Mame: OCH [nput
Default: K [-200 to 1300 C)

=l
T 0000 ke AN T

The input range will be set and the window for step 6 will appear again.
8. To change other input ranges, repeat steps 6 and 7.

9. When all the required input ranges have been set, click OK in the Edit Unit
Parameters Window for the Temperature Input Unit. The Edit Device Pa-
rameters Window for the Communications Unit will appear again.

10. To make the settings for other I/O Units, repeat steps 5to 9.
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11. From the Edit Device Parameters Window for the Communications Unit,
click Write to Device.

Edit Device Parameters x|

— Device Information

Node Address: 25
Wendor: OMRAOMN Corporation
Device Type: Communications Adapter
Product Code: DRT1-COM

— Uriit Carfiguration

Unit] : |BT1-D404 ~lise] unis: [GT1-TS04T | set..

Unit2: |GT1-AD04 | seto | unis: [T ranan 7| set.

Unit3 : |BT1-DAD4MX o set | uniz: [ 7 |52

Unitd : | BT1-AD08M o seto | unis: [ 7 |52

Fead from File... | Wiite to File.... | LCompare with File.... |

Read from Device | wirite to Device | Compare with Device | Resat |
Ok | Cancel |

The specified input ranges will be set in the Temperature Input Unit. At this
stage, however, the settings are not enabled.

12. From the Edit Device Parameters Window for the Communications Unit,

click Reset.

~ Device Information

MHode Address: 25
Yendor OMAOM Corporation
Device Type: Communications Adapter
Product Code: DRT1-COM

— Unit Configuration

Unit1: |BT1-DAD4 R T R ERRRE 7 [sets
Unit2: |ET1-A004 7| Set..| Urite: |GT1-TS04P ] et
Urit3 : IGT1-DAU4MX | Set.. | Unit?: I ----- j SEf
Unitd : IGT1-ADUBM>< R Se_t Unitd : I ----- j GEfL
Fead from File... | Wiike to File... | LCompare with File... | ’—‘
Fiead from Device | Wwiite ta Device | Compare with Device | Beset |

Ok | Cancel |

The Communications Unit and all the 1/0O Units connected to the Commu-
nications Unit will be reset, and the specified parameters (for example, for
input ranges) will be enabled.

Note The settings will be enabled when the power supply to the Commu-
nications Unit is turned OFF and ON again even if Reset is not
clicked at this time.
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Calibrating the GT1-TS04T

158

Use the following procedure to calibrate the GT1-TS04T. The DeviceNet and
the MULTIPLE I/O TERMINAL must be connected first.

Note The Temperature Input Unit is correctly calibrated before being shipped from
the factory, and calibration is not necessary for normal operation. Calibrate
the Unit only if absolutely necessary. OMRON is not responsible for the
results of any user-set calibrations. If the manual calibrations fail, clear the
calibration to restore the Unit to the default settings.

1,2,3... 1. Connect the external devices to the Temperature Input Unit that is to be

calibrated.

DeviceNet network

Temperature Input Unit

Communications Unit

Compensating conductor _[

I Standard voltage/current generator

I Cold junction compensator

Use a calibrated thermocouple in a cold junction compensator and a com-
pensating conductor. If using an R, S, or B thermocouple, a K thermocou-
ple can be used instead. Set the cold junction compensator to 0°C, but
disable the setting (i.e., keep the contact open) until the bias compensation
described in step 10 is completed. Do not touch the Temperature Input Ter-
minal or the compensating conductors.

Compensating conductors Cold junction compensator

Temperature Input Unit
(GT1-TS04T)

O

/

0°c

Ot

Contacts open

2. Turn ON the power supply to all the Units of the MULTIPLE I/O TERMINAL,
including the Temperature Input Unit to be calibrated and the Communica-
tions Unit. Wait approximately 30 minutes until the internal temperature of
the Temperature Input Unit has stabilized.

3. Connect the Configurator to the DeviceNet network and go online.
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4. On the device list for the Configurator, double-click the Communications
Unit to which the Temperature Input Unit is connected.

2 OMRON DeviceNet Configurator - Network

Fil=  Edit “iew Monitor Tool Help

glal =z = 2l 1|5

Node Add... | Wendor

I Device Type

I Product Code

02 OMROM Corporation  Software
25 OMROM Corporation  Communications Adapter

OMROMN DeviceMet Configurator
DRT1-COM

Node Addresa:
WVendor

Dewice Type @
Product Code:

|Re ady

_ [mode:z [s00 Bivss ESECCE | |

Lz

The Edit Device Parameters Window for the selected Communications

Unit will be displayed.

5. Click Set on the right of the Temperature Input Unit to be set. Unit 1 to Unit
8 correspond to 1/0 Units #0 to #7.

Edit Device Parameters | X|

~ Device Information

MHode Address: 25

Wendor: OMRAOM Corporation
Device Tupe: Communications Adapter
Product Code: DRT1-COM

— Unit Configuration

Unit1: |BT1-DAD4 R T R ERRRE 7 [sets
Unit2: |BT1-A004 ] set | Units: LT Ta0an ] et
Unit3 : |BT1-DAD4MX I 0 T 0
Unit : |BT1-AD083M ] Set. | onig: [ 0
Fead from File... | Wiite to File.... | LCompare with File. .. | ’—‘
Fiead from Device | Wwiite ta Device | Compare with Device | Beset |

Ok | Cancel |

The Edit Unit Parameters Window for the Temperature Input Unit will be

displayed.

159



GT1-TS0AT and GT1-TS04P Temperature I nput Units Section 5-3

160

6. Click Calibration.

Edit Unit Parameters x|

— Unit Infarmation

Unit Mo #7
Froduct Cade: GT1-TS04T

i~ Parameter [nfarmation

2 1CH Input R (0to1700C)
3 2CH Input R (0to 1700 C)
4 3CH Input R (0to 1700 C)

Set Parameters. .. LCalibration. .. Default Setup |
ak. I Caticel |

The Calibrate Unit Window will be displayed. At this time, the GT1-TS04T
will enter Calibration Mode. While in Calibration Mode, temperature data
sent to the Master will be 7FFF Hex. (7FFFFFFF Hex if in 2—decimal-place
Mode). Exit the Calibration Mode by resetting the MULTIPLE I/O TERMI-
NAL, or by turning the power OFF and ON again, to return to normal oper-
ating conditions.

Click the Down Arrow and select the input words, the input type, and the
input range to be calibrated.

Calibration E3
— Object
[aE— =] [ 200t 13000 =l
Fix lowerlimit Value | Fis Bias ShiftValue || SetDefaut |
Fie: upper-limit ¥ alue | Check | Cloge |

Calibrate the lower limit. Apply 0 mV to the input terminal (as selected in
step 7) on the Temperature Input Unit from the standard voltage/current
generator. Wait approximately 1 minute for the input to stabilize, then click
Fix lower-limit Value.

Calibration
— Object
[FE | [ 20000 13000) =
Firlowerimit Value | Fix Bias Shift Value | Set Defaul |
Fiee upper-limit ' alue | Check | Cloze |

The calibrated lower limit will be stored in the EEPROM in the Temperature
Input Unit.

Calibrate the upper limit. Apply the voltage corresponding to the input type
and input range as shown in the following table to the input terminal (as se-
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lected in step 7) on the Temperature Input Unit from the standard voltage/

current generator.

Input type Range (°C) Range (°F) Input voltage
R 0to 1700 0 to 3000 20 mv
S 0to 1700 0 to 3000 20 mv
K —200 to 1300 —300 to 2300 50 mV
K 0.0 to 500.0 0.0 to 900.0 20 mvV
J —100 to 850 —100 to 1500 50 mV
J 0.0 to 400.0 0.0 to 750.0 20 mv
T —200.0 to 400.0 —300.0 to 700.0 20 mv
L —100 to 850 —100 to 1500 50 mV
L 0.0 to 400.0 0.0 to 750.0 20 mv
B 100 to 1800 300 to 3200 20 mv

Wait approximately 1 minute for the input to stabilize, then click Fix upper-

limit Value.
Calibration
— Object
[(roE =] [ 120010 13000) =l
Fixlowerdimit Value | Fis Bias Shiftvalue || SetDefaut |

Fiee upper-limit ¥ alue | Checl | Cloge |

The calibrated upper limit will be stored in the EEPROM in the Temperature
Input Unit.

10. Compensate for bias. Turn OFF the standard voltage/current generator,
and enable the cold junction compensator (close the contacts) as shown
below. Check that the cold junction compensator is functioning at 0°C.

Compensating conductor Cold junction compensator

o

O_:I Contacts closed

Temperature Input Unit /
(GT1-TS04T)

0°c

With sensors R, S, and B, the margin of error at close to 0°C is great, so
set the input type to a K thermocouple to compensate. Wait approximately
40 minutes for the temperature to stabilize, then click Fix Bias Shift Value.

Calibration x|

— Object
[T = | [k 120060 13000) =l
Fix lowerlimit Value | Fis Bias ShiftValue || SetDefaut |

Fix upper-limit Y alue | Check | Cloze |

The bias compensation will be stored in the EEPROM in the Temperature
Input Unit.

11. Repeat steps 7 to 10 to adjust other inputs as necessary.
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12. When you have completed all the adjustments, click Close.

Calibration
Object
NS | |1 2001013000 =l
Fis Jower-imit Value | Fix Bias Shift Value | Set Default |
Fiee upper-limit ¥ alue | Checl | Cloge |

A message asking if you want to reset will appear. Click Yes. The Commu-
nications Unit and all /0O Units connected to it will be reset, and the Unit
will return to normal operating mode from Calibration Mode. The Edit Unit
Parameters Window for the Temperature Input Unit will be displayed.

Note When calibrating the Temperature Input Unit, the calibration data will
be stored in the Temperature Input Unit and enabled when it is set.

Calibrating the GT1-TS04P Use the following procedure to calibrate the GT1-TS04P. The DeviceNet and
the MULTIPLE I/O TERMINAL must be connected first.

Note The Temperature Input Unit is correctly calibrated before being shipped from
the factory, and calibration is not necessary for normal operation. Calibrate
the Unit only if absolutely necessary. OMRON is not responsible for the
results of any user-set calibrations. If the manual calibrations fail, clear the
calibration to restore the Unit to the default settings.

1,2,3... 1. Connect a 6-dial precision resistance box to the Temperature Input Unit
that is to be calibrated.

DeviceNet network

Temperature Input Unit
Communications Unit

6-dial precision resistance box

I

2. Turn ON the power supply to all the Units of the MULTIPLE I/O TERMINAL,
including the Temperature Input Unit to be calibrated and the Communica-
tions Unit. Wait approximately 30 minutes until the internal temperature of
the Temperature Input Unit has stabilized.

3. Connect the Configurator to the DeviceNet network and go online.
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4. On the device list for the Configurator, double-click the Communications
Unit to which the Temperature Input Unit is connected.

2 OMRON DeviceNet Configurator - Network

Fil=  Edit “iew Monitor Tool Help

glal =z = 2l 1|5

Node Add... | Wendor

I Device Type

I Product Code

02 OMROM Corporation  Software
25 OMROM Corporation  Communications Adapter

OMROMN DeviceMet Configurator
DRT1-COM

Node Addresa:
WVendor

Dewice Type @
Product Code:

|Re ady

_ [mode:z [s00 Bivss ESECCE | |

Lz

The Edit Device Parameters Window for the selected Communications

Unit will be displayed.

5. Click Set on the right of the Temperature Input Unit to be set. Unit 1 to Unit
8 correspond to 1/0 Units #0 to #7.

Edit Device Parameters | X|

~ Device Information

MHode Address: 25

Wendor: OMRAOM Corporation
Device Tupe: Communications Adapter
Product Code: DRT1-COM

— Unit Configuration

Unit1: |BT1-DAD4 R T R ERRRE 7 [sets
Unit2: |BT1-A004 ] set | Units: LT Ta0an ] et
Unit3 : |BT1-DAD4MX I 0 T 0
Unit : |BT1-AD083M ] Set. | onig: [ 0
Fead from File... | Wiite to File.... | LCompare with File. .. | ’—‘
Fiead from Device | Wwiite ta Device | Compare with Device | Beset |

Ok | Cancel |

The Edit Unit Parameters Window for the Temperature Input Unit will be

displayed.

163



GT1-TS0AT and GT1-TS04P Temperature I nput Units Section 5-3

164

6. Click Calibration.

Edit Unit Parameters x|

— Unit Infarmation

Unit Mo #E
Froduct Cade: GT1-TS04F

i~ Parameter [nfarmation

2 1CH Input JPT2[-200.0 10 200.0C)
3 2CH Input JPT2 (-200.0 b0 200.0 C)
4 3CH Input PT2[-200.0 ta 200.0 C)

Set Parameters. .. LCalibration. .. Default Setup |
ak. I Caticel |

The Calibrate Unit Window will be displayed. At this time, the GT1-TS04P
will enter Calibration Mode. While in Calibration Mode, temperature data
sent to the Master will be 7FFF Hex. (7TFFFFFFF Hex if in 2-decimal-place
Mode). Exit the Calibration Mode by resetting the MULTIPLE I/O TERMI-
NAL, or by turning the power OFF and ON again, to return to normal oper-
ating conditions.

Click the Down Arrow to select the input words, the input type, and the in-
put range to be calibrated.

Calibration E3
— Object
[WaE— =] [FT 2000068000 =l
Fix lower-limit W alues | Set Default |
Fie: upper-limit ¥ alue | Check | Cloge |

8. Calibrate the lower limit. Apply18 Q to the input terminal (as selected in

step 7) on the Temperature Input Unit from the 6-dial precision resistance
box. Wait approximately 1 minute for the input to stabilize, then click Fix
lower-limit Value.

Calibration
— Object
| vl |PT 120000 B50.00) =l
Fiwt lower-limit Y alue | Set Default |
Fiee upper-limit ' alue | Check | Cloze |

The calibrated lower limit will be stored in the EEPROM in the Temperature
Input Unit.

Calibrate the upper limit. Apply the resistance corresponding to the input
type and input range as shown in the following table to the input terminal
(as selected in step 7) on the Temperature Input Unit from the 6-dial preci-
sion resistance box.
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Input type Range (°C) Range (°F) Input resistance
Pt100 —200.0 to 650.0 —300.0t0 1200.0 |330Q
JPt100 —200.0 to 650.0 -300.0t0 1200.0 [330Q
Pt100 —200.0 to 200.0 -300.0 to 380.0 180 Q
JPt100 —200.0 to 200.0 —300.0 to 380.0 180 Q
Wait approximately 1 minute for the input to stabilize, then click Fix upper-
limit Value.
— Object
[T~ [FT (20000 e5000) =l
Fix lower-limit W alus | Set Default |
Fix upper-limit Y alue | Check | Cloze |

The calibrated upper limit will be stored in the EEPROM in the Temperature
Input Unit.

10. Repeat steps 7 to 9 to adjust other inputs as necessatry.

11. When you have completed all the adjustments, click Close. A message
asking if you want to reset will appear. Click Yes. The Communications Unit
and all I/0O Units connected to it will be reset, and the Unit will return to nor-
mal operating mode from Calibration Mode.

Calibration x|
— Object
[t = [FT 200005000 =l
Fis lower-imit ' alues | Set Default |
Fixe upper-linit ' alue | Check | Cloge |

The Edit Unit Parameters Window for the Temperature Input Unit will be

displayed.

Note When calibrating the Temperature Input Unit, the calibration data will
be stored in the Temperature Input Unit and enabled when it is set.

Checking Accuracy Be sure to check accuracy after enabling the calibration. During the accuracy
check, be sure to check the lower limit, median value, and upper limit. Use the
following procedure to check the accuracy. the DeviceNet and the MULTIPLE
I/O TERMINAL must be connected first.

1,2,3... 1. Connect the external devices to the Temperature Input Unit to be checked,
as shown below.
GT1-TS04T

DeviceNet network

Temperature Input Unit

Communications Unit

Cold contact compensator

A

Compensating conductor

Standard voltage/current
generator
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Use a calibrated thermocouple in the cold junction compensator and a
compensating conductor, and set the cold junction compensator to 0°C.

GT1-TS04P

DeviceNet network

Temperature Input Unit
Communications Unit

6-dial precision resistance box

2. Turn ON the power supply to all the Units of the MULTIPLE I/O TERMINAL,
including the Temperature Input Unit to be checked and the Communica-
tions Unit. Wait approximately 30 minutes until the internal temperature of
the Temperature Input Unit has stabilized.

3. Connect the Configurator to the DeviceNet network and go online.

4. On the device list for the Configurator, double-click the Communications
Unit to which the Temperature Input Unit is connected.

2 OMRON DeviceNet Configurator - Network

File Edit “iew Monitor Tool Help
dla| =l =] »le| 55

Mode Add... I Wendor I Device Type I Product Code I I
02 OMROM Corporation  Software OMRADM DeviceM et Configurator
25 OMROM Corporation  Communications &dapter DRT1-COM

Node Address:

WVendar
Dewice Type
Product Code:
|Ready  [Hode:z [soox Bicss [EREETEE M .

The Edit Device Parameters Window for the selected Communications
Unit will be displayed.

166



GT1-TS0AT and GT1-TS04P Temperature I nput Units

Section 5-3

5. Click Set on the right of the Temperature Input Unit to be set. Unit 1 to Unit
8 correspond to 1/0 Units #0 to #7.

Edit Device Parameters x|

— Device Information

Mode Address: 25

Wendor: OMRAOMN Corporation
Device Type: Communications Adapter
Product Code: DRT1-COM

— Uriit Carfiguration

Unitl : [GT1-0404 ~l@e ] unis: JoTisnar ] set.

Unit2: |GT1-AD04 ] set | units s [GTanan ] et

Unit3 : | GT1-DAI4M: Zset | uniF: [ = =

Uritd : | BT1-4008M: ] set | unig: [ = =

Fead from File... | WTite to File.... | LCompare with File. .. |

Read from Device | Wwiite to Device | Compare with Device | Resat |
Ok | Cancel |

The Edit Unit Parameters Window for the Temperature Input Unit will be

displayed.
6. Click Calibration.

Edit Unit Parameters x|

— Unit Information

Unit Mo #7

Product Code: GT1-T504T

r— Parameter Information

2 TCH Irpt
3 2CH Input
4 3CH Input

Set Parameters. ..

LCalibration. ..

R (0t 17000C)
R [0to 1700C)

Diefault Setup |

o]

Cancel |

The Calibrate Unit Window will be displayed. At this time, the Temperature
Input Unit will enter Calibration Mode. While in Calibration Mode, temper-
ature data sent to the Master will be 7FFF Hex. (7TFFFFFFF Hex if in 2-dec-
imal-place Mode). Exit the Calibration Mode by resetting the MULTIPLE I/
O TERMINAL, or by turning the power OFF and ON again, to return to nor-
mal operating conditions.
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7.

Click the Down Arrow to select the input words, the input type, and the in-
put range to be checked.

Calibration x|
— Object
[T = | [ 120000 13000) =l
Fixlowerdimit Value | Fis Bias ShiftValue || SetDefaut |
Fixt upper-limit W alue | Check | Cloze |
Click Check.
Calibration
— Object
[ =] [ 120010 13000) =l
Fixlowerdimit Value | Fis Bias Shiftvalue || SetDefaul |
Fiee upper-limit ¥ alue | Checl | Cloge |

The Check Unit Window will be displayed.
Check the lower limit as follows:
e GT1-TS04T

Check that the cold contact compensator is operating at 0°C, then apply a
voltage equivalent to the lower limit of the conversion range to the input ter-
minal (as selected in step 7) on the Temperature Input Unit from the stan-
dard voltage/current generator.

* GT1-TS04P

Apply a resistance equivalent to the lower limit of the conversion range to
the input terminal (as selected in step 7) on the Temperature Input Unit
from the 6-dial precision resistance box.

Check that the temperature data equivalent to the voltage or resistance input
is correctly displayed as the Current Value.

10.
11.

12.

Repeat step 9 for the median value and the upper limit.

To continue checking other inputs, click Close to return to the Edit Unit
Window, and then repeat steps 7 to 10.

When you have completed all the checks, click Close.

Calibration
— Object
[FE | [ 20000 13000) =
Firlowerimit Value | Fix Bias Shift Value | Set Defaul |
Fiee upper-limit ' alue | Check | Cloze |

A message asking if you want to reset will appear. Click Yes. The Commu-
nications Unit and all I/O Units connected to it will be reset, and the Unit
will return to normal operating mode from Calibration Mode. The Edit Unit
Parameters Window for the Temperature Input Unit.
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Clearing Calibration

1,23..

If the calibrations fail, clear the calibration data stored in the EEPROM in the
Temperature Input Unit, and restore the Unit to the default values. All the cali-
bration data stored in the Temperature Input Unit will be cleared simulta-
neously.

Use the following procedure to clear the data. The DeviceNet and the MULTI-
PLE I/O TERMINAL must be connected first.

1. Turn ON the power supply to all the Units of the MULTIPLE I/O TERMINAL,
including the Communications Unit and the Temperature Input Unit whose
calibration data is to be cleared.

2. Connect the Configurator to the DeviceNet network and go online.

3. On the device list for the Configurator, double-click the Communications
Unit to which the Temperature Input Unit is connected.

2 OMRON DeviceNet Configurator - Network

File  Edit “iew Monitor Tool Help

dd| =|z|s| 2|2 5]E5]

Mode Add... I Wendor I Device Type I Product Code I I
02 OMROM Corporation  Software OMROM DeviceM et Configurator
25 OMROM Corporation  Communications &dapter DRT1-COM

Node Address:

WVendar
Dewice Type
Product Code:
[Ready  [mode:z [soox Bicss [EEETEE M Y

The Edit Device Parameters Window for the selected Communications
Unit will be displayed.
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4. Click Set on the right of the Temperature Input Unit to be cleared. Unit 1
to Unit 8 correspond to I/O Units #0 to #7.

Edit Device Parameters x|

— Device Information

Mode Address: 25
Wendor: OMRAOMN Corporation
Device Type: Communications Adapter
Product Code: DRT1-COM

— Uriit Carfiguration

Unitl : [GT1-0404 SEe] unis: [orirena 7] set
Unit2: |GT1-AD04 ] set | units s [GTanan ] et
Unit3 ; |BT1-DAD4MX =] 5ot | unie: [ 5=
Uritd : | BT1-4008M: ] set | unig: [ = =

AeadfiomFie.. | Wiieto Fie..

| LCompare with File. .. |

Read from Device | Wwiite to Device | Compare with Device | Resat |

Ok | Cancel |

The Edit Unit Parameters Window for the Temperature Input Unit will be

displayed.
5. Click Calibration.

Edit Unit Parameters x|

— Unit Information

Unit Mo #7
Product Code: GT1-T504T

r— Parameter Information

3 2CH Input
4 3CH Input

Set Parameters. .. LCalibration. ..

R (0t 17000C)
R [0to 1700C)

Diefault Setup |

[1]8 I Cancel |

The Calibrate Unit Window will be displayed. At this time, the Temperature
Input Unit will enter Calibration Mode. While in Calibration Mode, temper-
ature data sent to the Master will be 7FFF Hex. (7TFFFFFFF Hex if in 2-dec-
imal-place Mode). Exit the Calibration Mode by resetting the MULTIPLE I/
O TERMINAL, or by turning the power OFF and ON again, to return to nor-

mal operating conditions.

6. Click Set Default.

Calibration
— Object
(RS =] K 20010 13000 =
Fixjowerdimit Value | Fis Bias Shiftvalue || SetDefaut |
Fiex upper-limit ¥ alue | LCheck | Cloge |
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7. A message asking you to confirm will appear. Click Yes.

OMRBRON DRT1-COM Connector

Adiustment value will be initialized.
]

The calibration data stored in the EEPROM in the Temperature Input Unit
will be cleared.

8. When you have finished clearing the calibration data, click Close. The
Communications Unit and all I/O Units connected to it will be reset, and the
Unit will return to normal operating mode from Calibration Mode.

Calibration
— Object
[freE =~ | [k 1200k 13000) i
Fixlowerlimit Value | Fis Bias Shiftvalue || SetDefaut |
Fie upper-limit ' alue | Check | Cloge |

The Edit Unit Parameters Window for the Temperature Input Unit will be
displayed.

Note When clearing the calibration data stored in the Temperature Input
Unit, the data will be cleared and the default settings enabled at the
same time.
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5-4 GT1-CT01 Counter Unit

General Specifications

172

Iltem

Specification

I/0O connections

Terminal block (M3)

Number of 1/0

Encoder input: 1 point (A, B, Z)

External input: 1 point (IN)

External output: 2 points (OUT 1, OUT 2)
(Allocated 3 input words and 3 output words on the
Master)

Internal | Voltage range 20.4 t0 26.4 VDC (24 VDC *10%/_; 5,
power sup- -
ply Current consump- | Encoder input: 0

tion in Unit (inrush | External input: 0

current) External output: 9 mA max.
Current consumption 90 mA max.
(I/O Unit interface)
Noise immunity +2000 V

(IEC61000-4-4 via fast transient noise simulator)

Vibration resistance

10 to 150 Hz, 1.0-mm double amplitude or 70 m/s2

Shock resistance

200 m/s?

Dielectric strength

500 VAC (between isolated circuits)

Ambient temperature

—10°C to 55°C

Ambient humidity

25% to 85% (with no condensation)

Operating atmosphere

No corrosive gases

Storage temperature

—25°C to 65°C

Safety standards

UL508, CSA22.2

EMC directives

EN50081-2, EN50082-2

Mounting

DIN 35-mm track

Weight

Approx. 250 g

Characteristics

Item

Specification

Number of counters

1

Operating modes

Linear counter

Count Input signals | Encoder input (A, B, Z)
Inputs Signal levels |24 VDC
Types of Differential phase pulse inputs
inputs Pulse and direction inputs
Counting rate | 50 kHz (kcps)
Counting —8,388,608 to 8,388,607 (24 bit binary)
range
Others The multiple function (x 1, x 4) can be selected for differ-
ential phase pulse input
External Input signals | External input (IN)
Inputs Signal levels |24 VDC
External Outputs External outputs (OUT1, OUT 2)
outputs Switching 0.5 Alpoint at 24 VDC
capacity

Note When connecting an encoder, use an incremental encoder that has a power

supply voltage of 24 VDC and open-collector output. The OMRON Encoders
E6B2-CWZ6C and E6H-CWZ6C are recommended.
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Input Specifications (Encoder Input: A, B, Z, External Input: IN)

Item Specification
Encoder input (A, B, 2) External input (IN)
ON voltage 19.2 VDC min. (between each 15 VDC min. (between each
input terminal and V) input terminal and V)
OFF voltage |4 VDC max. (between each input |5 VDC max. (between each

terminal and V)

input terminal and V)

OFF current

1.0 mA max.

1.0 mA max.

Input current

18 mA max./point at 24 VDC
(between each input terminal and
\2)

6 mA max./point at 24 VDC
(between each input terminal
and V)

time

ON response | --- 1.0 ms max.
time
OFF response | --- 1.0 ms max.

Insulation 20 MQ min. at 250 VDC (between isolated circuits)
resistance

Isolation Photocoupler

method

Number of cir-
cuits

1 count input point

1 point

Minimum
response
pulse

Encoder Inputs A and B
Waveform

Input rising time/falling time:
3 ms max. at 50 kHz with pulses
with a duty factor of 50%

20 ps min.

10 psmin. . 10 ys min. |

OoN
BO% o e e

OFF

Relationship between A and B
phases with offset phase input

2 in.
< 0 ps min
ON —
Ph 50% oo
ase
A OFF __|
ON
Phase gqo, ..
OFF
5us 5ps Sps Sps

min. min.  min. min.

Encoder Input Z
0.1 ms min. 0.1 ms min,
R T i

1 ms min., 1 ms min.

w | L]

173



GT1-CT01 Counter Unit Section 5-4

Output Specifications (External Output: OQUT1, OUT?2)

Item Specification

Rated output current 0.5 A/point

Residual voltage 1.2 V max. at 0.5 A DC (between each output termi-
nal and V and each output terminal and G)

Leakage current 0.1 mA max. at 24 VDC (between each output termi-
nal and V and each output terminal and G)

ON response time 0.5 ms max.

OFF response time 1.5 ms max.

Insulation resistance 20 MQ min. at 250 VDC (between isolated circuits)

Isolation method Photocoupler

Number of circuits 2 points

Components

TS Indicator (Refer to page 200.)

Shows the communications status of the 1/O Unit interface.
Normal communications: Lit green

1/0O Unit interface error:  Litred

During initialization, or with no power supply: Not lit

U.ERR Indicator (Refer to page 201.)

Unit error:  Litred
Unit normal: Not lit IN Indicator

A, B Indicator H:)nvtflgnot“e external
) Lit when the encoder
I/0 Unit Interface input is ON.

Communications Connector 1 .
(on the Communications Unit side) OUT1, OUT2 Indicator
Lit when external out

put is ON.

L___|/O Unit Interface
Communications Connector 2
(on the terminator side)

%9 109 189 109 1S 189149169091

IR
|

Terminal Block  DIN Track Mounting Hook

Note Setting for the Counter Unit is carried out in a PC word (output area allocated
to the Counter Unit).
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Internal Circuits

Terminal Arrangement

Indicators for A and B only

rO VO
A £4
- ©® Vi
(‘F\"ﬂ'; b3
- ® ABZ
Photo-
coupler GO
© G1
® NC
24 ©® V2
Internal
circuits P =< © V3
(J#r¥} s
S © IN
Photo-
coupler [: G2
©® G3
® NC
v Low voIt \VZ1
'""ETD7 © V5,V6
B Ay ¥
A T | © OUT1,0UT2
Photo- ¢
coupler ¥ G4
Fuse
Encoder input External input External output
VO | V1] A Z V2| V3|IN]JV4|V5|VE
GO | G1 NC ] G2 | G3 | NC | G4 DUTIOUTH
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Wiring
External input External output
1

Encoder input
1T

A
24 VDC 24VDC
S T.T
S=00 B2
Encoder NPN output Solenoid/Valve Solenoid/Valve
(incremental, 3-wire sensor (photo-

The NCs are input terminals open-collector  electric sensor, prox-
for connections. They have  output type) imity sensor)
no shielding function. Carry GTS I?

out processes for shielding
(grounding) as necessary.
cT <
3 38
N as @2 :
""" Internal connections 2-wire sensor
(limit switch)

Note 1. Do not use the same power supply for the encoder as that used for other
I/O Units or communications.
Wire colors in parentheses are the previous JIS colors for photoelectric

and proximity sensors.
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Count Mode The following count modes can be used with the Counter Unit.

Note If the count mode is changed during count operations, the present value will
be cleared to 0.

Differential Phase Pulse Inputs

When the A phase is 90° in advance of the B phase, the input is read as for-
ward rotation and the count is incremented. When the A phase is 90° behind
the B phase, the input is read as reverse rotation and the count is decre-
mented. When input is made with differential phase pulse input, the multiple
function (x1, x4) can be used. The following table shows how the multiple
function will operate according to the phases of A and B.

Multiple function A phase 90° ahead A phase 90° behind

x1 Count is incremented at rising | Count is decremented at falling
edge of A-phase input edge of A-phase input

x4 Count is incremented at rising | Count is decremented at rising
edge and falling edge of A- edge and falling edge of A-
phase input and B-phase input | phase input and B-phase input

A phase 90° ahead A phase 90° behind

ON
A phase OFFJ ‘ ‘ ‘ ‘ ‘ ‘ L

ON L L L L J
B phase OFF . . : . |
x1 1

1

N —>
W
©l@——oofennes

2 A 1lo£
L

10 11 12 10 1

Multiplier

1

Note When using differential phase pulse input at a multiple function setting of x4,
the count number for each revolution of the encoder will be 4 times the resolu-
tion of the encoder. Use an encoder that is compatible with the counting
range.

Pulse and Direction Inputs

Phase A is a pulse signal and phase B is a direction signal. Counting will
operate in the following way.

Phase B OFF Phase B ON
Count is incremented at the rising edge of | Count is decremented at the rising edge
the A-phase input of the A-phase input
B phase OFF B phase ON

ON

A phase OFF J \_ J L
on | | 1 1 1

B phase o f f f J L

Incrementing Decrementing

Note Switching B phase (direction input) ON and OFF, must be carried out with A
phase (pulse input) switched OFF.
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Count Value and External

Outputs
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Note

Note

Counting Range and Underflow/Overflow

The Counter Unit performs counting in the range —8,388,608 to +8,388,607. If
the count value goes outside this range, underflow or overflow will be regis-
tered, and counting will stop.

1. When counting is stopped because of underflow or overflow, it can be re-
started using count value set or reset. For details about count value set or
reset, refer to page 179, Setting and Reading the Count Value and Set Val-
ues.

2. When underflow/overflow occurs, bit 12 in word m+2 of the input area will
come ON. For detalils, refer to page 182, Word Functions.

3. The Counter Unit will not perform counting until the count mode has been
set. When the Counter Unit is switched ON, however, if the count mode is
already set in word n+2 of the output area, counting will start in the speci-
fied mode.

Set Values 1, 2 and External Outputs

The Counter Unit can set the 2 values, set value 1 and set value 2, and output
the comparison result, obtained by comparing these values with the count
value, to external outputs 1 and 2. (The comparison result for set value 1 is
output to external output 1 and the comparison result for set value 2 is output
to external output 2.) Output conditions and external output enable/disable
can be set separately for the set values.

Output Conditions:

The following output conditions can be set separately for each of the set val-
ues.

Present value < Set value: When the count value is less than or equal to the
set value, the external output will be ON.

Present value = Set value: When the count value is greater than of equal to
the set value, the external output will be ON.

External Output Enable/Disable:

Actual external output will only be made when the External Output Enable Bits
(bits 08 and 09 in word n+2 of the output area) are ON. If the External Output
Enable Bits are OFF, external output will remain OFF, even if the output condi-
tions are satisfied.

Bit 08 in word n+2: External Output 1 Enable Bit (ON: enable, OFF: disable)

Bit 09 in word n+2: External Output 2 Enable Bit (ON: enable, OFF: disable)

1. Setvalues 1 and 2, and the output conditions are set in words n, n+1 of the
output area. For details about how to make the settings, refer to the follow-
ing Setting and Reading the Count Value and Set Values.
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2. The count values and set values can be set in BCD or hexadecimal.

Count value Counting stopped
A due to overflow

+8,388,607

Set value 1

Set value 2

0 > Time

—8,388,608

Count start Reset

External output 1 (OUT1)

Output conditions: ON
Present value = Set value 1 off

External output 2 (OUT2)
Output conditions: ON
Present value < Set value 2 o

Setting and Reading the Count value setting refers to the procedure required to change the present
Count Value and Set value of the count as required, whereas count value reset refers to the pro-
Values cess required to reset the present count value to 0.

Count Value Reset
The count value can be reset using combinations of the following 3 inputs.

Encoder input Z
External input
The internal Reset Bit (bit 07 in word n+2 of the output area)
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The possible combinations (reset modes) are shown in the following table.

Reset mode Input Counter reset condition and timing
1 Encoder input Z Encoder input Z /l\—I
Reset T
2 External input External input _I—l_
Reset T
3 Encoder input Z + exter- E ;
: ncoder input Z 1
nal input P !
External input
Reset T
4 Internal Reset Bit Internal Reset Bit l—‘
Reset T
5 Encoder input Z + inter-

nal Reset Bit Encoder input Z

Internal Reset Bit

Reset

6 External output + inter-

; External
nal Reset Bit ternal output

Internal Reset Bit

Reset

Bit .
External input

Internal Reset Bit

[
T
[
[
T
7 Encoder input Z + exter- -
nal input + internal Reset Encoder input Z !
S I R
[
t

Reset

Note 1. Setting of the reset mode is performed in bits 12 to 14 in word n+2 of the
output area.

2. The Counter Unit will execute reset with the first count following the fulfill-
ment of the reset conditions.

3. Encoder input Z is only effective for the rising edge. When using the encod-
er input Z under AND conditions with other inputs, ensure that encoder in-
put Z will turn ON last.

4. When repeating reset for the count value, allow an interval of at least 0.1
ms before switching ON the encoder input Z and at least 1 ms before
switching ON the external inputs.

5. ltis not possible to execute ON/OFF timing for the internal Reset Bit with
perfect accuracy, due to the communications time required for remote 1/0O
communications.

Count Value Setting

The count value (the present value) for the Counter Unit can be set as
required, to any value in range —8,388,608 to +8,388,607. Count value setting
can be performed in BCD or hexadecimal.

Note 1. Count value setting is performed by setting a value in words n, n+1 of the
output area as shown below, and switching ON the Count Value Setting Bit
(word n+2, bit 02).
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2. Specify whether the setting will be made in BCD or in hexadecimal in the
Data Code Switching Bit (word n+2, bit 03).

3. Count value setting can be performed regardless of whether or not count
operation is being carried out. Due to the communications time required for
remote I/O communications, however, timing for setting cannot be per-
formed with perfect accuracy during count operation.

BCD (Data Code Switching Bit OFF)

Word n+1 Word n
Sign X106 X105 X104 X103 X102 X101 X100
For 1-digit hexadecimal
set in the following way:
0: Positive
F: Negative
Hexadecimal (Data Code Switching Bit ON)
Word n+1 Word n
|0‘0‘0‘0|0‘0‘0‘0‘ X165 ‘ X164 ‘ ‘ X163 ‘ X162 ‘ X161 | X160 |

When setting negative numbers, use the 24-bit 2's complement
(the last 24 bits of the 32-bit 2's complement).

Example: To set —10,000

-10,000 (decimal) -~ FFFF D8FO Hex (32 bit 2's complement) -
FF D8FO Hex (24 bit 2's complement)

Reading the Count Value

By switching ON the Count Value Reading Bit (word n+2, bit 06), the count
value can be read and stored in words m, m+1 of the input area. The format of
the stored value will be the same as that at setting.

Note 1. The value will be stored in either BCD or hexadecimal, according to the
setting of the Data Code Switching Bit (word n+2, bit 03).

2. Reading of the count value can be performed regardless of whether or not
count operation is being carried out. Due to the communications time re-
quired for remote I/O communications, however, timing for reading cannot
be performed with perfect accuracy during count operation.

Setting of Set Values 1 and 2

Set values 1 and 2 can be set separately, to values in range —8,388,608 to
+8,388,607. When this is performed, the output conditions will also be set.
Setting of the set values can be performed in either BCD or hexadecimal.

Note 1. To make the set value settings, set the values in words n and n+1 of the
output area, as shown below, and switch the Set Value 1 Setting Bit (word
n+2, bit 00) or the Set Value 2 Setting Bit (word n+2, bit 01) ON.

2. Specify whether the setting will be made in BCD or in hexadecimal in the
Data Code Switching Bit (word n+2, bit 03).
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3. Setting of the set values can be performed regardless of whether or not
count operation is being carried out. Due to the communications time re-
quired for remote 1/O communications, however, timing for setting cannot
be made with perfect accuracy during count operation.

BCD (Data Code Switching Bit OFF)
Word n+1 Word n

| ‘ ‘ ‘ | X 106 ‘ X 105 ‘ X 104 ‘ ‘ X 108 ‘ X 102 ‘ X101 | X 100 ‘

T

Set the output conditions with 3 bits.

000:

Present value > Set value — Output ON

Not 000: Present value < Set value — Output ON
(Whether output is actually made depends on the settings
of the External Output Enable Bits, word n+2 bits 08, 09)

Set the sign with 1 bit.

0: Positive

1: Negative

Hexadecimal (Data Code Switching Bit ON)
Word n+1 Word n+2

|0‘ ‘ ‘ |0‘0‘0‘0‘ X165 ‘ X164 ‘ ‘ X163 ‘ X162 ‘ X161 | X169 ‘

When setting negative numbers, use the 24 bit 2's com-
plement (the last 24 bits of the 32 bit 2's complement).
Example: To set —-10,000

-10,000 (decimal) » FFFF D8F0 Hex (32-hit 2's com-

Set the output conditions with 3 bits. plement) — FF D8FO Hex (24-bit 2's complement)

000:

Present value > Set value — Output ON

Not 000: Present value < Set value - Output ON
(Whether output is actually made depends on the settings of
the External Output Enable Bits, word n+2 bits 08, 09)

Word Functions

182

Note

Note

Reading Set Values 1 and 2

By switching ON the Set Value 1 Reading Bit (word n+2, bit 04) or the Set
Value 2 Reading Bit (word n+2, bit 05), the set values can be read and stored
in words m, m+1 of the input area. When this is performed, the set output con-
ditions will also be read. The format of the stored value will be the same as
that at setting.

The values will be stored in either BCD or hexadecimal, according to the set-
ting of the Data Code Switching Bit (word n+2, bit 03).

The Counter Unit is allocated output word 3 and input word 3 in the allocated
area of the Master. Readings of the settings and status of the Counter Unit
are made from the Master via this area.

This section describes the functions of the words that the Counter Unit uses.

In the following explanation, word n refers to the first word in the output area,
and m word refers to the first word in the input area.

1. For details about allocation in the allocation area in the Master, refer to the
DeviceNet Operation Manual (W267).

2. Ifthe power supply from the 1/O unit interface to the Counter Unit stops, the
Counter Unit will stop count operations. If this happens, it will be necessary
to start up the Counter Unit again. Furthermore, when this is carried out,
the present value, the set values, and the count modes will all be cleared
and so these settings will also have to be made again.
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Output Word Functions

Word Bit Function

Wd n 00 to 15 Setting Count Value

Wdn+l 100t015 At the rising edge of the Count Value Setting Bit (word n+2, bit 2) starts, the value is read and set.

BCD (Data Code Switching Bit OFF)

Word n+1 Word n
| Sign | X106 ‘ X105 ‘ X104 ‘ ‘ X103 ‘ X102 X101 | X100 |
Set the sign in 1-digit hexadecimal.
0: Positive
1: Negative
Hexadecimal (Data Code Switching Bit ON)
Word n+1 Word n
0/0/0|0|0|0|0|0 X165 X164 X163 X162 X161 X160

When setting negative numbers, use the 24-bit 2's complement
(the last 24 bits of the 32-bit 2's complement).

Example:To set -10,000

-10,000 (decimal) -~ FFFF D8FO Hex (32 bit 2's complement) —
FF D8FO0 Hex (24 bit 2's complement)

Setting Set Values

At the rising edge of the Set Value 1 Setting Bit (word n+2, bit 0) or the Set Value 2 Setting Bit (word n+2,
bit 1) starts, the value is read and set.

BCD (Data Code Switching Bit OFF)
Word n+1 Word n

X106

X105

X104

1

Set the output conditions with 3 bits.

000: Present value > Set value — Output ON

Not 000: Present value < Set value — Output ON
(Whether output is actually made depends on the settings of
the External Output Enable Bits, word n+2 bits 08, 09)

Set the sign with 1 bit.
0: Positive
1: Negative

Hexadecimal (Data Code Switching Bit ON)
Word n+1 Word n

lol | | [olofolo] xtes | 'x1et | | xte | xie2

When setting negative numbers, use the 24-bit 2's complement
(the last 24 bits of the 32-bit 2's complement).
Example: To set -10,000
-10,000 (decimal) — FFFF D8FO Hex (32-bit 2's complement) —
Set the output conditions with 3 bits. FF D8FO Hex (24-bit 2's complement)
000: Present value = Set value — Output ON
Not 000: Present value < Set value — Output ON
(Whether output is actually made depends on the settings of
the External Output Enable Bits, word n+2 bits 08, 09)

X161 | X160 |

Setting Range

Value (decimal) BCD (sign + 7 digits) Hexadecimal (6 digits)

-8,388,608 F838 8608 80 0000

to to to

-1 F000 0001 FF FFFF

0 0000 0000 00 0000

1 0000 0001 00 0001

to to to
8,388,607 0838 8607 7F FFFF
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Word Bit Name Function
wdn+2 |00 Set Value 1 | At the rising edge of this bit, the Counter Unit reads the value from words n and n+1,
Setting Bit and sets it as set value 1. Before turning this bit OFF, check that bit 00 in word m+2 (Set
Value 1 Setting Completion Flag) is ON.
01 Set Value 2 At the rising edge of this bit, the Counter Unit reads the value from words n and n+1,
Setting Bit and sets it as set value 2. Before turning this bit OFF, check that bit 01 in word m+2 (Set
Value 2 Setting Completion Flag) is ON.
02 Count Value | At the rising edge of this bit, the Counter Unit reads the value from words n and n+1,
Setting Bit and changes the count value (present value). Before turning this bit OFF, check that bit
02 in word m+2 (Count Value Setting Completion Flag) is ON.
03 Data Code This bit determines whether the setting and reading of the count value or the set values
Switching Bit |is performed in BCD or hexadecimal.
OFF: BCD
ON: Hexadecimal
04 Set Value 1 | While this bit is ON, the Counter Unit reads the normal value of set value 1 and the out-
Reading Bit | put conditions and stores them in words m and m+1.
05 Set Value 2 | While this bit is ON, the Counter Unit reads the normal value of set value 2 and the out-
Reading Bit | put conditions and stores them in words m and m+1.
06 Count Value | While this bit is ON, the Counter Unit reads the normal value of the count value and
Reading Bit | stores it in words m and m+1.
07 Internal When used for count value resetting, the rising edge of this bit becomes the condition
Resetting Bit | for resetting (only enabled for rising edge).
08 External Out- | This bit determines whether external output 1 comes ON when the output conditions for
put 1 Enable |the count value and set value 1 are fulfilled.
Bit OFF: No output (regardless of comparison result, external output 1 will always be OFF)
ON: Output (when the output conditions are fulfilled, external output 1 will turn ON)
09 External Out- | This bit determines whether external output 2 comes ON when the output conditions for
put 2 Enable |the count value and set value 2 are fulfilled.
Bit OFF: No output (regardless of comparison result, external output 2 will always be OFF)
ON: Output (when the output conditions are fulfilled, external output 2 will turn ON)
10 Count Mode | The count mode is set in the following way.
Selection Bits Bit11 Bit10 Count mode
OFF OFF No mode change
OFF ON Pulse and direction input mode
ON OFF  Differential phase pulse input (x4)
ON ON Differential phase pulse input (x1)

11 Between the Counter Unit startup and count mode setting, count operations will not
begin. If the count mode has already been set when the Counter Unit is started up, how-
ever, count operations will start in the count mode set. If the count mode is changed dur-
ing count operations, the present value will be cleared to 0 before counting starts in the
new mode.

12 Reset Mode | The reset mode is set in the following way.

Setting Bits Bit 14 Bit13 Bit12 Reset mode
OFF OFF OFF No mode change
13 OFF OFF ON Encoder input Z
OFF ON OFF  External input
OFF ON ON Encoder input Z and external input
ON OFF OFF Internal reset bit
14 ON OFF ON Encoder input Z and internal reset bit
ON ON OFF  External input and internal reset bit
ON ON ON Encoder input Z, external input, and internal reset bit
15 I/O Unit Inter- | Counter Unit operations in the event of I/O Unit interface error (see note) are set in the
face Error following way.
Setting Bit OFF: Count operations will be stopped, and the present value and set values 1 and 2

will be cleared to 0. External outputs 1 and 2 will be turned OFF.
ON: Count operations will continue.

Note: In the event of I/O Unit interface error, the Communications Unit and all the I/O
Units must be restarted.
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Note A priority exists for setting and reading commands. If a bit with a higher prior-
ity always comes first, other settings and readings will not be made, even if
they have been specified. In order of decreasing priority:

1. Count value setting - 2. Set value 2 setting —» 3. Set value 1 setting —
4. Count value reading — 5. Set value 2 reading — 6. Set value 1 reading

Input Word Functions

Word Bit Function
Wd m 001015 | Reading Count Value
While the Count Value Reading Bit (word n+2, bit 06) is ON, the value will be constantly read and stored
BCD (Data Code Switching Bit OFF)
Word n+1 Word n
| Sign | X106 X105 ‘ X104 ‘ ‘ X103 ‘ X102 X101 | X100 |
The sign will be stored in 1-digit hexadecimal.
0: Positive
1: Negative
Hexadecimal (Data Code Switching Bit ON)
Word n+1 Word n
|0‘0‘0‘0|0‘0‘0‘0‘ X165 ‘ X164 ‘ ‘ X163 ‘ X162 X161 | X160 |
Negative numbers will be stored using the 24-bit 2's complement
(the last 24 bits of the 32-bit 2's complement).
Example:For 10,000
-10,000 (decimal) — FFFF D8FO0 Hex (32-bit 2's complement) -
FF D8FO0 Hex (24-bit 2's complement)
Reading Set Values
While the Set Value 1 Reading Bit (word n+2, bit 04) or the Set Value 2 Reading Bit (word n+2, bit 05) is
ON, the values and the output conditions will constantly be read and stored.
BCD (Data Code Switching Bit OFF)
Word n+1 Word n
| ‘ ‘ ‘ | X106 ‘ X105 ‘ X104 ‘ ‘ X103 ‘ X102 ‘ X101 | X100 |
Wd m+1 0O0to 15 The output conditions will be stored with 3 bits.

000: Present value = Set value - Output ON

Not 000: Present value < Set value - Output ON
(Whether output is actuaII?/ made depends on the settings of
the External Output Enable Bits, word n+2 bits 08, 09)

The sign will be stored
with 1 bit.

0: Positive
1: Negative

Hexadecimal (Data Code Switching Bit ON)
Word n+1 Word n
|0‘ ‘ ‘ |0‘0‘0‘0 X165 ‘ X164 ‘ ‘ X163 ‘ X162 ‘ X161 | X160 |

Negative numbers will be stored using the 24-bit 2's complement
(the last 24 bits of the 32-bit 2's complement).
Example:For -10,000
-10,000 (decimal) — FFFF D8FO Hex (32-bit 2's complement) -
FF D8FO Hex (24-bit 2's complement)

The output conditions will be stored with 3 bits.

000: Present value = Set value — Output ON

Not 000: Present value < Set value - Output ON
(Whether output is actually made depends on the settings of
the External Output Enable Bits, word n+2 bits 08, 09)

Setting Range

Value (decimal) BCD (sign + 7 digits) Hexadecimal (6 digits)

-8,388,608 F838 8608 80 0000

to to to

-1 F000 0001 FF FFFF

0 0000 0000 00 0000

1 0000 0001 00 0001

to to to
8,388,607 0838 8607 7F FFFF
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Word Bit Name Function
wd m+2 |00 Set Value 1 | When setting for set value 1 has been completed, even if an error has occurred, this flag
Setting Com- | will turn ON. This flag will turn OFF if bit 00 in word n+2 (Set Value 1 Setting Bit) turns
pletion Flag | OFF, or if a command is executed for a bit with a higher priority.
Use bit 13 in word m+2, to check whether the setting was completed under normal or
error status.

01 Set Value 2 | When setting for set value 2 has been completed, even if an error has occurred, this flag
Setting Com- | will turn ON. This flag will turn OFF if bit 01 in word n+2 (Set Value 2 Setting Bit) turns
pletion Flag | OFF, or if a command is executed for a bit with a higher priority.

Use bit 13 in word m+2, to check whether the setting was completed under normal or
error status.

02 Count Value | When setting for the count value has been completed, even if an error has occurred, this
Setting Com- | flag will turn ON. This flag will turn OFF if bit 02 in word n+2 (Count Value Setting Bit)
pletion Flag |turns OFF.

Use bit 13 in word m+2, to check whether the setting was completed under normal or
error status.

03 Data Code This flag shows whether the data stored in words m and m+1 is displayed in BCD or
Status Flag hexadecimal.

OFF: BCD
ON: Hexadecimal

04 Set Value 1 | This flag will turn ON if the data stored in words m and m+1 is set value 1. This flag will
Stored Flag | turn OFF if bit 04 in word n+2 (Set Value 1 Reading Bit) turns OFF, or if a command is

executed for a bit with a higher priority.

05 Set Value 2 | This flag will turn ON if the data stored in words m and m+1 is set value 2. This flag will
Stored Flag | turn OFF if bit 05 in word n+2 (Set Value 2 Reading Bit) turns OFF, or if a command is

executed for a bit with a higher priority.

06 Count Value | This flag will turn ON if the data stored in words m and m+1 is the count value. This flag
Stored Flag | will turn OFF if bit 06 in word n+2 (Count Value Reading Bit) turns OFF, or if a command

is executed for a bit with a higher priority.

07 Count Oper- | This flag shows the status of count operation.
ating Flag OFF:  Stopped

ON: In operation

08 External Out- | This flag shows the status of external output 1.

putlStatus | oFF:  Low (OFF)

Flag ON:  High (ON)
This flag will always be OFF, when the External Output 1 Enable Bit (word n+2, bit 08) is
OFF.

09 External Out- | This flag shows the status of external output 2.

put2 Status | oFF:  Low (OFF)
Flag ON:  High (ON)
This flag will always be OFF, when the External Output 2 Enable Bit (word n+2, bit 09) is
OFF.
10 Encoder This flag shows the status of encoder input Z.
InputZ Sta- | OFF:  Low (OFF)
tus Flag ON:  High (ON)
11 External This flag shows the status of external input.
Input Status | OFF:  Low (OFF)
Flag ON:  High (ON)

12 Underflow/ This flag will turn ON if the count value registers underflow or overflow. Count operation
Overflow Flag | will stop with the count value at either the lower or upper limit.

To restart count operation, execute counter value setting or resetting. This flag will turn
OFF when counting restarts.

13 Setting Error | This flag will turn ON if setting for the count value or set values is completed under error

Flag status. This may occur if a value is outside the specified range, or there is an irregularity
in the value format.
This flag will turn OFF when the set values or the count value are set correctly.

14 Reserved for | (Do not set)

15 system
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Procedure Example This section provides a procedure example starting from the settings of the
Counter Unit up to the outputting of comparison results.

This example only provides the basic procedure. For details about actual set-
ting and programming, refer to page 182, Word Functions or 3-1 Examples of
Counter Unit Operation.

( Counter Unit startup )

A

Set value 1, 2 setting Words n, n+1, n+2, bits 00, 01
(Set values and output (Refer to page 181.)
conditions)

A

‘ Words n, n+1, n+2, bit 02

‘ Count value setting (Refer to page 180)

A
‘ External output 1, 2 ‘ Word n+2, bits 08, 09
enable/disable setting (Refer to page 178.)

A

‘ Word n+2, bits 12 to 14

‘ Reset mode selection (Refer to page 179.)

A

Word n+2, bits 10, 11

Count mode selection (Refer to page 177.)

(count start)

»
A

,,,,,,,,,,, A

[ .

| Count value/set value reading | Word n+2, bits 04 to 06, words m, m+1
fffffffffff IWW”""J (Refer to page 181.)

|1 === ==~ =-~-=-=-= __________"I

| Count value reset i (Refer to page 179.)

I ' Words n, n+1, n+2, bit 02
kCountvaIuechWange ,,,,,,,, j (Refer to page 180.)

L___ :Perform as necessary
Dimensions
110 Approx. 70
) 60
OMRON GT1-CTO1 COUNTERUNIT
E u;m 7 ? W Drm QL-\TZ @ —
~
[aV]
_vy [Xo]
0 ™
© ©
< [aV]
~ YT v
™
— (Unit: mm)
<

Note The vertical center of the Unit is 4.9 mm lower than the center of the DIN
track. The Unit therefore extends downward 41.4 mm (including the mounting
hook) from the DIN track center.

187



SECTION 6
Communications Timing

This section provides characteristics for communications in the DeviceNet Unit and describes how to calculate the
times required for communications between Units.

6-1 Remote |/O Communications Characteristics ...............counn... 190
6-1-1 /O ReSpPONSETIME. . . ottt ettt et 190
6-1-2 Communications Cycle Timeand Refresh Time............... 191
6-1-3 /O Unit InterfaceCycleTime. . ...t 193
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6-1

6-1-1

190

Remote I/O Communications Characteristics

1,2,3..

Note

This section describes the characteristics of DeviceNet communications when
OMRON Master and Slave Units are being used. Use this section for refer-
ence when planning operations that require precise 1/O timing.

The equations provided here are valid under the following conditions:

1. The Master Unit is operating with the scan list enabled.

2. All of the required Slaves are participating in communications.
3. No errors are being indicated at the Master Unit
4

Messages are not being produced in the Network (from another company’s
configurator, for example).

1. The values provided by these equations may not be accurate if another
company’s Master or Slave is being used in the Network.

2. This manual only refers to parts related to the MULTIPLE I/O TERMINAL.
For details about the Master Unit or the entire DeviceNet, refer to the De-
viceNet Operation Manual (W267), and for details about Slaves other than
the MULTIPLE /O TERMINAL, refer to the DeviceNet Slaves Operation
Manual (W347).

I/O Response Time

The I/O response time is the time it takes from the reception of an input signal
at an Input Slave (MULTIPLE I/O TERMINAL Input I/O Unit) to the output of
the corresponding output signal at an Output Slave (MULTIPLE I/O TERMI-
NAL Output I/O Unit).

Minimum I/O Response Time

The minimum I/O response times are the 1/0O response times shown in the fol-
lowing diagram.

PC Peripheral servicing cycle time
DeviceNet Master Unit TaT ThT

DeviceNet I/O response time

Y
DRT1-COM Communications Unit | TRTF TRIF
Input Unit TN
Y

Output Unit Tour I

Note

Note

TIN: Input 1/O Unit ON (OFF) delay time

TouTt: Output I/O Unit ON (OFF) delay time

Trrie: /O Unit interface communications time (1.5 ms)
Trr:  Communications time for 1 Slave (refer to page 192)

The minimum 1/O response time (Tyn) is the total of the following terms:
TM|N = T|N + TRT—lF + (DeViceNet 1/10 response tlme) + TRT—|F + TOUT

For details on the Input I/O Unit input delay time and the Output I/O Unit out-

put delay time, see information on the 1/O Units in 1-1 MULTIPLE I/O TERMI-

NAL; for details on the DeviceNet 1/O response times, see the explanation of
the remote 1/0O communications performance.

Refer to the PC’s Operation Manual for details on the PC’s cycle time.
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Maximum |/O Response Time
The maximum I/O response time occurs with the 1/O timing shown in the fol-
lowing diagram.

Peripheral servic- Instruction execu- Peripheral serv-
PC ing cycle time tion cycle time icing cycle time
DeviceNet Master Unit Trm DeviceNet I/O response time Trm

DRT1-COM
Communications Unit

Teyeir

TcvelF

Input Unit Tin

Output Unit

Tout |

Note

Note

TIN: Input I1/0 Unit ON (OFF) delay time

Tout: Output I/O Unit ON (OFF) delay time

Tcveie: /O Unit interface cycle time (see 6-1-3 I/O Unit Interface Cycle Time)

Trm:  Communications cycle time for the whole network

The maximum I/O response time (Tyax) is the total of the following terms:
Tmax = TN + Teyelr X 2 + (DeviceNet 1/O response time) + Toyt

For details on the Input 1/O Unit input delay time and the Output I/O Unit out-

put delay time, refer to information on the 1/0 Units in 1-1 MULTIPLE I/O TER-

MINAL; for details on the I/O Unit interface cycle time, refer to 6-1-3 1/0O Unit

Interface Cycle Time; for details on the DeviceNet I/O response times, see the
explanation of the remote I/O communications performance.

Refer to the PC’s Operation Manual for details on the PC’s cycle time.

6-1-2 Communications Cycle Time and Refresh Time

Communications Cycle
Time

This section explains the communications cycle time, communications time/
Slave, and refresh time.

The communications cycle time is the time from the completion of a Slave’s
remote 1/O communications processing until remote 1/O communications with
the same Slave are processed again. The communications cycle time is used
to calculate the maximum I/O response time.

The communications cycle time depends on the number of Masters on the
Network and on whether or not message communications are being per-
formed. The explanation given here applies to use with 1 Master. For use with
several Masters, refer to the explanation on remote 1/O communications char-
acteristics in DeviceNet Operation Manual (W267).

The following equations show the communications cycle time (Tgy) when
there is only 1 Master in the Network.

Trm = Z (communications time per Slave: Tgt)

+multiple Units processing time
+Explicit message processing time
+0.01 x N + 1.0 (ms)

191



Remote | /O Communications Characteristics

Section 6-1

Communications Time per
Slave

192

* For details about the communications time required for 1 Slave refer to
page 192. For the MULTIPLE 1/O TERMINAL, it equals the communica-
tions time required for 1 Slave Unit of the Communications Unit. ~ (com-
munications time per Slave) is the total of the communications times for all
the Slaves in the network.

» Multiple Units processing time = 3.5 (ms). It is to be added only if there is
a Slave where the input or output exceeds 8 bytes.

* Explicit message processing time = 0.11 x Tg + 0.6 (ms). It is to be added
only when explicit message communications are executed. Ty is a fixed

value (At 500 kbps =2, 125 kbps = 4, 125 kbps = 8).

* N = Number of Slaves

The communications time per Slave is the communications time required for a
single Slave. The formula for calculating the communications time per Slave
(Try) for different types of Slave is shown below. For the MULTIPLE I/O TER-
MINAL, it will be the communications time per Slave of the Communications
Unit. With the MULTIPLE I/O TERMINAL, 2 input words (4 bytes) are used for
notifying the status of I/O Unit interfaces. This must be included as the num-

ber of bytes when making calculations.

Output Slave with 8 Bytes of Output or Less
TRT =0.016 x TB X SOUTl +0.11 x TB + 0.07 (mS)

SouTi: Number of output words for the Output Slave
At 500 kbps = 2, 250 kbps = 4, 125 kbps = 8

Tg:

Input Slave with 8 Bytes of Input or Less

TRT =0.016 x TB X S|Nl + 0.06 x TB + 0.05 (mS)

SNt
TB:

Number of input words for the Input Slave
At 500 kbps = 2, 250 kbps = 4, 125 kbps = 8

Mixed 1/O Slave with 8 Bytes of Both Input and Output or Less

TRT =0.016 x TB X (SOUTZ + S|N2) +0.11 x TB +0.07 (mS)

Sout2: Number of output words for the Mixed 1/O Slave
Sin2: Number of input words for the Mixed I/O Slave
Tg: At 500 kbps = 2, 250 kbps = 4, 125 kbps = 8

Slave with more than 8 Bytes of Input or Output (or Both)

TrT = Ton * TeyTE-IN X Bin + TRYTE-OUT X BoUT (MS)

Ton: Protocol overhead
TeyTEN:  Input byte transmission time
Bin: Number of input bytes
TeyTE-OUT: Output byte transmission time
BouT: Number of output bytes
Communication speed TcH TBYTE-IN TRYTE-OUT
500 kbps 0.306 ms 0.040 ms 0.036 ms
250 kbps 0.542 ms 0.073 ms 0.069 ms
125 kbps 1.014 ms 0.139 ms 0.135ms

If there are no Output Slaves, use 0 as the value of BT If there are no input
Slaves, use 0 as the value of B)y.
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Refresh Time

Note

The refresh time is the time required for 1/0O data to be exchanged between
the PC's CPU and the DeviceNet Master Unit. The PC’'s cycle time is
increased when a Master Unit is mounted, as shown below.

Refer to the PC’s Operation Manual for more details on the refresh time and
the PC's cycle time.

Master Unit for CV-series PCs (CVM1-DRM21)

The PC'’s cycle time is increased by 1.1 ms. This is the extra time required for
CPU Bus Unit servicing (DeviceNet Master Unit refreshing).

Master Unit for C200HX, C200HG, C200HE, and C200HS PCs (C200HW-
DRM21)

The PC's cycle time is increased by the amount shown below. The extra time
is required for I/O refreshing.

PC DeviceNet Unit I/O refreshing time (ms)

C200HX, C200HG, |[1.72 + 0.022 x the number of words refreshed
and C200HE

C200HS 2.27 + 0.077 x the number of words refreshed

The number of words refreshed is the total number of words in the 1/O area
that are used by the Slaves, including any unused words between words actu-
ally used by the Slaves. For example, if there are only two Input Slaves with
node numbers 1 and 5, the 5 input words for nodes 1 through 5 would be
refreshed even though the input words for nodes 2, 3, and 4 are unused.

If message communications are being performed, just add the number of
words used in message communications to the above number of words for
whenever messages are being processed.

6-1-3 1/O Unit Interface Cycle Time

Without a Special /0 Unit

With a Special I/O Unit

The 1/0 Unit interface cycle time is the time interval between the 1/0 process-
ing of I/O Units in a MULTIPLE 1/O TERMINAL and the next I/O processing for
those 1/O Units.

If there is not a Special I/O Unit, the I/O Unit interface cycle time can be calcu-
lated using the following formula:

TCYC|F =1.5xMOD [mS]

MOD: Number of /O data frames
If the total numbers of input bits and output bits are both 128 or
less: MOD =1
If the either the total number of input bits or the total number of out-
put bits is more than 128: MOD = 2

More frames are required with a Special I/0 Unit. There will be one additional
special 1/0 data frame per Special I/O Unit and one additional frame for
checking the status of all the Special I1/0 Units. Therefore, the I/O Unit inter-
face cycle time with a Special /0 Unit can be calculated using the following
formula:

Teyerr = 1.5 x (MOD + N + 1) [ms]

MOD: Number of I/O data frames
If there is no ordinary 1/0O Unit:MOD =0
If the total numbers of input bits and output bits are both 128 or
less:MOD =1
If the either the total number of input bits or the total number of out-
put bits is more than 128: MOD = 2

N: Number of Special I/0O Units (1 to 8)
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SECTION 7
Troubleshooting and M aintenance

This section provides procedures for dealing with errors as well as basic maintenance procedures.

7-1 Norma Indication. .. ... 196
7-2  Troubleshooting . . . ..o o 197
7-3 MaintenNanCe. . ..ottt 204
7-3-1  Cleaning. ... ..o 204
7-3-2  INSPECHION. ..ottt 204
7-3-3  ReplacingUnNitS . ... ..o 205
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7-1 Normal Indication
When a MULTIPLE I/0O TERMINAL is operating normally, the status will be as

follows:

I/O Unit Interface Status During normal operation, the status of the 1/0O Unit interface is set in the first
two words of the MULTIPLE I/O TERMINAL input area as shown in the follow-
ing diagram.

Input area
1514 87 0
Firstword +0 1[0~ 00— 0/ 80 Hex
First word + 1 [0 0 ; 0x Hex
Bits corresponding to the addresses of 1/0
Units that are actually connected will be
turned ON (1). Bits O to 7 correspond to
addresses 0 to 7.
Unit Indicators During normal operation, the front-panel indicators of each Unit will be as

shown in the following diagram.

MS: Lit green
- S: Lit green
NS: Lit green e PWR: Lit green
TS: Lit TS: Lit U.ERR: Not lit
dd ] green Ed f green [ defer” ’ ’
Communications Unit  Basic 1/0 Unit Special I/0 Unit

196



Troubleshooti ng

Section 7-2

7-2 Troubleshooting

Check Flowchart

(smwr)

The MULTIPLE 1/0
TERMINAL is not operating
normally.

T

v

Check the first word of the
1/0 Unit interface status
area.

First word + 0

First word + 1

This section explains the causes of errors, how to determine their locations,
and the actions to be taken when errors occur in a MULTIPLE I/O TERMINAL.

When an error occurs in a MULTIPLE I/O TERMINAL, use the following flow-
chart to find the cause of the error, determine its location, and take the appro-
priate action. The numbers correspond to the numbers in the tables beginning
on page 198.

|

E

I

OmRON
® DRT1-COM

o

o

Input area a
483210 ~— Check the Communications
] 1 ' i i Unit MS indicator.

o

#7 1/O Unit interface error

Bit 4
ON 1/0 Unit error (high-density »| j .
¥} connector type) | No.1 I No.7
o ed
ON Communications power supply No.2
*lovercurrent to 1/0 Units . —>F
it green
Bit 2 -
ON

]

—>{Noa v

Bit 1

ON

Configuration error

Check the Communications
> Nod |
-

Bit 0
ON

» Special I/O Unit error

Unit NS indicator.
Flashing

Flashing !
—

Status Area Error
Processing

P Status not accessible. |_T1 green
: ~

|
v

Check the Communications Unit
TS indicator.

Flashing i
No.te]

A MULTIPLE I/0O TERMINAL status area is available in the first two words of
the MULTIPLE 1/O TERMINAL input area in the Master. The contents and
causes of errors can be found by checking this area.

Status Area Configuration
The status area is configured as shown in the following diagram.

15 8 7 0

owd 1/0 Unit connection information
+1 wd

Error /O Unit addresses Registered 1/O Unit addresses
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I/0 Unit Connection Information

1514131211109876543210BIt
owd | | [ofofoJofojofojofo] [ | [ | |
1: Eror (OR of bits 0 to 4) L 1. Special 110 Unit Error
— 1: Configuration Error
— l:Refreshing I/O ——— 1:1/O Unit Interface Error
1: /O Unit Power Supply Overload

1: /O Unit Error (High-density Connector Type)

Error and Registered I/O Unit Addresses

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

The b!ts correspond_ing The bits corresponding
to registered I/O Units to 1/0 Unit with errors
are turned ON. Bits 0to  are turned ON. Bits 8 to

7 correspond to 15 correspond to
addresses 0 to 7. addresses 0 to 7.
1: Registered 1: Error
0: Not registered 0: No error, or not

part of network

Probable Causes of Errors and Countermeasures

Use the status area to determine the error content and the I/O Unit address
where the error occurred, and then take action according to the following

table.
No. Error content Probable cause Countermeasure
1 I/O Unit error (high-den- | A hardware error has occurred in | Replace the 1/0O Unit in which the hardware error
sity connector type) an 1/0O Unit. has occurred.
2 Communications power | The power supply to the I/O Unit | Check that the I/O Unit communications cable has
supply overcurrent to an | interface has shorted. not shorted.
/0 Unit The current consumption of the I/O | Check that the total current consumption of the
Unit interface exceeds 0.4 A. communications power supply for the 1/0O Units
does not exceed 0.4 A.
After taking the above measures, restart the Com-
munications Unit. If the problem persists, replace
the Communications Unit.
3 I/O Unit interface error The end connector is not con- After turning OFF the power supply to the Com-
nected. munications Unit and all I/O Units, attach the end

connector to the 1/0 Unit interface connector 2 on
the terminal I/O Unit.

The I/O Unit Connecting Cable is | Replace the broken cable.
broken.

There is a lot of noise. Remove the source of the noise.
Too many I/O Units are connected. | Connect no more than 8 1/O Units for each Com-
munications Unit.

After taking the above measures, restart the Com-
munications Unit. If the problem persists, replace
the Communications Unit.

4 Configuration error The I/O Unit configuration was After turning OFF the power supply to the Com-
changed while the Communica- munications Unit and all I/O Units, return to the
tions Unit was turned ON. correct I/0 Unit configuration, and restart the

Communications Unit. If the problem persists,
replace the Communications Unit.

5 Special I/O Unit error A specific error, such as no operat- | Check the operating power supply, and provide
ing power supply, has occurred in | the correct power supply. If the problem persists,
a Special 1/0 Unit. replace the Special I/0O Unit in which the error
occurred.
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Troubleshooting via

There are indicators that display the Unit status of each MULTIPLE I/O TER-

Indicators MINAL Unit. The contents and causes of errors can be found by checking
these indicators.
Indicator Meanings
Unit Indicator Meaning
name
Communications NS Displays the DeviceNet communications status.
Unit MS Displays the Communications Unit status.
TS Displays the 1/0 Unit interface status.
Basic 1/0 Unit TS Displays the 1/0 Unit interface status.
Special I/O Unit TS Displays the 1/0 Unit interface status.
U.ERR Displays the Special I/O Unit status.
PWR Displays the operating power supply status.
In addition to the above indicators, some Units also have indicators that dis-
play the 1/O status.
Causes and Remedies for Communications Unit MS Indicator Errors
First use the Communications Unit MS indicator to check the status of the
Communications Unit, and then take action according to the following table.
No. | Communications Cause Remedy
Unit MS indicator
status
6 OFE The power is not being supplied. | Check the operating power supply, and provide the cor-
vs rect power supply. If the problem persists, replace the
- Communications Unit.
7 A hardware error has occurred in | Restart the Communications Unit. If the problem per-
ON (red) o ; . o :
- the Communications Unit. sists, replace the Communications Unit.
8 Flashing (red) The DIP switch setting of the Com- | After checking the DIP switch setting (baud rate setting
Ny munications Unit is incorrect. pins 7, 8, or 9) and resetting it correctly, restart the
N Communications Unit. If the problem persists, replace
the Communications Unit.
9 ON (green) No error Proceed to the next item, Causes and Remedies for
Sl Communications Unit NS indicator Errors.
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Causes and Remedies for Communications Unit NS Indicator Errors

Next use the NS indicator to check the status of the Communications Unit,
and then take action in according to the following table.

No. | Communications Cause Remedy
Unit NS indicator
status
10 The Unit is in Bus Off status. Check the connection status of the DeviceNet commu-
ON (red) o i
<05 nications cable or the noise status.
o A Slave already exits with the Reset the node number so that it is not duplicated.
same node number as the Com-
munications Unit.
The baud rate does not match that | Reset with the same baud rate as that of the Master
of the Master Unit. Unit.
After taking the above measures, restart the Communi-
cations Unit. If the problem persists, replace the Com-
munications Unit.
11 . A timeout occurred in communica- | Check the status of the Master Unit.
Flashing (red) . . .
25 tions with the Master Unit. Check the connection status of the DeviceNet commu-
7 nications cable or the noise status.
After taking the above measures, restart the Communi-
cations Unit. If the problem persists, replace the Com-
munications Unit.
12 Flashing (green) The Master Unit has not been Check that the Master Unit has started normally.
N started correctly.
- There is a configuration error in Check that the number of I/0 points for the Master Unit
the Master Unit I/O area. I/0 area and the Communications Unit match.
13 ON (green) No error Proceed to the next item, Causes and Remedies for
s L Communications Unit and 1/O Unit TS Indicator Errors.
Causes and Remedies for Communications Unit and I/O Unit TS Indicator
Errors
If there is no error after the MS indicator and NS indicator have been checked,
use the TS indicator of each Unit to check the status of the Communications
Unit and each I/O Unit, and then take action in according to the following
table.
No. TS indicator status Cause Remedy
Communi- 1/0O Units
cations Unit
14 s s s 8 s s The power supply to the I/ | Check that the I/O Unit communica-
- Il B B BN B | Ouniinterface has tions cable has not shorted.
OFF shorted. Check that the total current con-

lit.

All I/O Unit TS indicators are not

The current consumption
of the 1/0O Unit interface
exceeds 0.4 A.

sumption of the communications
power supply for the I/O Unit does
not exceed 0.4 A.

After taking the above measures,
restart the Communications Unit.

The cable between the
Communications Unit
and the first 1/O Unit is
disconnected.

After turning OFF the power supply
to the Communications Unit and all
I/0O Units, correctly connect the
cable.
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No. TS indicator status Cause Remedy
Communi- 1/0 Units
cations Unit
15 T8 LIS _ LTS _ _Ts_ TS _ _Ts _ The cable is broken at the | After turning OFF the power supply
o I 4 Ld 1 1 |Unit where the TS indica- |to the Communications Unit and all
ON (red) / \ /| tor display changes. I/O Units, replace the broken cable.
(/0 Unit Flashing (green) ON (red)
interfaceé | The TS indicators on the Units
error) closer to the Communications
Unit are flashing green and the
indicators on the rest of the Units
are lit red.
T _ 1 _ _71 _ _1 _ _715 | The cable between the
SO 0Ol L L 7 | Communications Unit
. o ) and the first I/O Unit is
rAelle/O Unit TS indicators are lit broken.
' There is a lot of noise. Remove the source of the noise.
Ts_ 1 _ 15 _ _1s_ _715_ | The end connectoris not |After turning OFF the power supply
Nl A A4 4 _Ld | connected. to the Communications Unit and all
. - . I/0O Units, attach the end connector
gr”elé(r? Unit TS indicators are lit to the I/O Unit interface connector 2
' of the terminal I/O Unit.
The cable connected to | After turning OFF the power supply
the Remote Terminal Unit | to the Communications Unit and all
I/O Unit interface connec- | /0O Units, perform a continuity test
tor 1 is broken. on the cable, and replace the bro-
ken cable.
TS _ TS _ _Ts_ T8 T8 The I/O Unit configuration | After turning OFF the power supply
d 4 4 W Hl | changed after the Unit to the Communications Unit and all
/ /| where the TS indicator I/0 Units, return to the correct I/O
Flashing (green) OFF display changed. Unit configuration, and restart the
- . Communications Unit.
The TS indicators on the Units - - I_ : !
closer to the Communications At the last Unit where the | After turning OFF the power supply
Unit are flashing green and the green light is flashing, to the Communications Unit and all
indicators on the rest of the Units | one of the cables is bro- | 1/O Units, check the connection sta-
are not lit. ken. tus of the cable. If the problem per-
sists, replace the cable after turning
OFF the power supply to the Com-
munications Unit and all I/O Units.
I/O Unit interface connec- | After turning OFF the power supply
tor 2 are connected at the |to the Communications Unit and all
Unit where the TS indica- | I/O Units, correctly reconnect the
tor display changed. cable.
16 5 ON (green) A speqlflc error, such no | Check th_e operating power supply,
-~ —_—— . | operating power supply, |and provide the correct power sup-
Flashing S T8 T8 P T8 . (TS | has occurred in a Spe- ply. If the problem persists, replace
(green) AN AN S P cial /0 Unit. the Special I/0 Unit in which the
(Special 1/0 (UERR, error occurred.
Unit error) i

There is a Special I/O Unit with
the TS and U.ERR indicators lit
red.
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Causes and Remedies for Other Types of Errars

Error

Probable cause

After the MS indicator turns green, the NS indi-
cator doesn't flash green - it turns red immedi-
ately.

Restart the faulty Slave Unit after checking the following points.
» Make sure that the Master and Slaves baud rate settings all match. If
they don’t match, set all of the baud rates to the same value.

» Check for a node number duplication. If necessary change the node
number settings so that each node has a unique number.

 See the troubleshooting steps below under the error heading:
“The NS indicator lights green but turns red after a short time.”

« If a particular Slave’'s NS indicator is always red, replace that Slave.

The NS indicator lights green but turns red after
a short time

or

The NS indicator lights green but starts flashing
red after a short time.

Restart the faulty Slave Unit after checking the following points.

« Make sure that there are121-Q terminators connected at both ends of
the trunk line. Connect 121-Q terminators if the wrong resistance is
being used.

Check whether all of the Slaves’ settings are correct.

Check whether the communications cables are wired correctly.
Check whether the power supply is set correctly.

Check all the nodes for broken wires in the communications and
power supply cables attached to the connectors.

Check whether power is correctly supplied to the network.

If there is nearby equipment that generates electrical noise, take
steps to shield the Master, Slaves, and communications cables from
the noise.

If an error has occurred with OMRON'’'s Master Unit, refer to the
DeviceNet Operation Manual (W267). If an error has occurred in a
Master Unit supplied by another maker, refer to the relevant user’s
manual.

If a particular Slave’s NS indicator is always red, replace that Slave.

Trouble Adding a Slave to the Network

Error

Probable cause

The NS indicator remains OFF.

Check if the baud rate of the Master Unit coincides with that of the
Slave Unit. If the baud rates are different, correct the baud rate of the
Slave Unit.

Check that the Slave’s connector is connected correctly.

Check whether the communications power supply is supplying
24 VDC.

Make sure that the Master is operating properly.

When using an OMRON Master, refer to the DeviceNet Operation
Manual (W267).

When using another company’s Master Unit, refer to that Master’s
user’s manual.

Check whether the communications cables are wired correctly.
Check whether the power supply is set correctly.

Check for broken wires in the communications and power supply
cables attached to the connectors.
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Error

Probable cause

The NS indicator continues to flash green.

Make sure that the Master is operating properly.

When using an OMRON Master, refer to the DeviceNet Operation
Manual (W267).

When using another company’s Master Unit, refer to that Master’s
user’s manual.

Check whether the Slave is registered in the Master’s scan list.

If an OMRON Master Unit is being used, a new Slave cannot be
added to the network if the Master is operating with the scan list
enabled. First perform the clear scan list operation, check that the
Slave has joined the network, and then perform the create scan list
operation.

If another company’s Master Unit is being used, refer to that Master’s
user’s manual for details on adding a new Slave to its scan list.

The NS indicator alternates between being
green and flashing green, or alternates between
flashing red and flashing green.

When using an OMRON Master, check the following items and per-
form the necessary error processing steps.

- Register the scan list again.
(After performing the clear scan list operation, check that the Slave
has joined the network and perform the create scan list operation.)

- Make sure that the Slave’s allocated I/O area doesn't overlap with
that of another Slave. If there is an overlap, change the Slave’s
node number to eliminate it.

- Make sure that the allocated 1/0O area doesn’t exceed the allowed
range shown below:
C200HW-DRM21-V1 Output: IR 050 to IR 099
Input: IR 350 to IR 399
If the 1/0O area exceeds this range, change the Slave’s node num-
ber to correct the problem.

When using another company’s Master Unit, check that the 1/0 size
registered in the Master’s scan list matches the actual 1/O size of the
Slave.
The 1/O size is recorded in the following attributes of the connection
object:
Interface 2 (Polled I/O Connection)
Produced Connection size (Input size)
Consumed Connection size (Output size)
and:
Interface 3 (Bit strobed 1/0O Connection)
Produced Connection size (Input size)

See Appendix C Multi-vendor Usage for details and record the correct
value in the Master’s scan list. Refer to the Master’s manual for details
on registering the values.
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7-3 Maintenance

7-3-1 Cleaning

& Caution

7-3-2 Inspection

Inspection Equipment

Inspection Procedure
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This section describes the routine cleaning and inspection recommended as
regular maintenance.

Clean the DeviceNet Units regularly as described below in order to keep it in
its optimal operating condition.

» Wipe the Unit with a dry, soft cloth for regular cleaning.

* When a spot can’'t be removed with a dry cloth, dampen the cloth with a
neutral cleanser, wring out the cloth, and wipe the Unit.

» A smudge may remain on the Unit from gum, vinyl, or tape that was left on
for a long time. Remove the smudge when cleaning.

Never use volatile solvents such as paint thinner or benzene or chemical
wipes. These substances could damage the surface of the Unit.

Be sure to inspect the system periodically to keep it in its optimal operating
condition. In general, inspect the system once every 6 to 12 months, but
inspect more frequently if the system is used with high temperature or humid-
ity or under dirty/dusty conditions.

Prepare the following equipment before inspecting the system.

Required Equipment

Have a standard and phillips-head screwdriver, multimeter, alcohol, and a
clean cloth.

Equipment that could be needed
Depending on the system conditions, a synchroscope, oscilloscope, ther-
mometer, or hygrometer (to measure humidity) might be needed.

Check the items in the following table and correct any items that are below
standard.

Item Standard Equipment
Environmental | Ambient and cabinet temperature | See below. Thermometer
conditions Ambient and cabinet humidity See below. Hygrometer
Dust/dirt accumulation None
Installation Are the Units installed securely? | No looseness |---

Are the communications connec- | No looseness |---
tors fully inserted?

Are the external wiring screws No looseness | ---
tight?
Are the connecting cables undam- | No damage
aged?

The following table shows the acceptable temperature and humidity ranges for
DeviceNet Units.

Unit Acceptable temperature Acceptable humidity*
Master Unit 0°C to 55°C 10% to 90%
MULTIPLE I/O TERMI- —10°C to 55°C 25% to 85%

NAL (Communications
Unit, /O Units)
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7-3-3 Replacing Units

The DeviceNet Master Unit and Slave Units make up the network. The entire
network is affected when a Unit is faulty, so a faulty Unit must be repaired or
replaced quickly. We recommend having spare Units available to restore net-
work operation as quickly as possible.

Precautions Observe the following precautions when replacing a faulty Unit.

« After replacement make sure that there are no errors with the new Unit.

* When a Unit is being returned for repair, attach a sheet of paper detailing
the problem and return the Unit to your OMRON dealer.

« If there is a faulty contact, try wiping the contact with a clean, lint-free
cloth dampened with alcohol.

Note To prevent electric shock when replacing a Unit, be sure to turn OFF the
power supplies to all of the nodes (Master and Slaves) before removing the

faulty Unit.
Resetting after Replacing After replacing a Unit, set the new Unit's switches to the same settings that
Units were on the old Unit. Also, if using a Configurator to set the Analog Input Unit,

Analog Output Unit, or Temperature Input Unit, be sure to set them to the
same settings as before.

Settings after Replacing The scan list (network file) must be registered after replacing a Master Unit.
Master Units Use the following procedures.
Default Remote I/O Allocations
Turn ON power to all Slaves and then turn ON the Scan List Enable software
switch (bit 00). The scan list will be registered.
User-set Remote I/O Allocations
Perform one of the following procedures.

Using a Network File

The following procedure can be used to write the scan list to the Master Unit
from a network file saved on a disk.

1,2,3... 1. Turn ON power to the Master Unit and the Configurator.
2. Place the Configurator online and read the network file that was previously
saved.

3. Use the device parameter editing operation, specify the Master Unit that
has been replaced, and write the scan list in the network file to the Master
Unit.

Replace Master Unit.

[

= I -

Network file é

Write to new Master Unit.

LH

J

—
—
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1,2,3..

Note

Replacing Relays for the

Relay Output Unit
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Note

1,2,3...

Recreating the Allocations from the Configurator

The following procedure can be used to recreate user-set allocations and
write them to the Master Unit.

1. Turn ON power to the Master Unit, Slaves, and Configurator.
2. Place the Configurator online and create the device list.

3. Specify the Master Unit, register Slaves using the device parameter editing
operation, and allocate I/O.

4. Write the scan list to the Master Unit.

You should always save the network file to a disk when using user-set remote
I/O allocations so that the scan list and other parameters are available should
you need to replace a Master Unit.

With the Relay Output Unit (GT1-ROP08, GT1-ROS16), malfunctioning
Relays can be replaced.

The following Relays can be replaced:

GT1-ROP08: G2R-1-SN Power Relay
GT1-ROS16: G6D-1A Miniature Relay

Use the following procedure to replace Relays. Here, the GT1-ROS16 is used
as an example. The same general procedure applies to the GT1-ROPO08.

Check that the internal power supply for the Relay Output Unit, and the power
supplies for the 1/0O and 1I/O Interface Units are all OFF before performing
Relay replacement.

1. Push the lever for the Relay to be replaced and remove the Relay. The Re-
lays are arranged in order, with the corresponding contact numbers in-
creasing from left to right. Push the lever gently so that the detached Relay
does not spring out suddenly.

y
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2. Insert the new Relay, pushing it into the slot as far as possible. Check the
positioning of the pin in the Relay with respect to the Relay Output Unit,
and be careful to replace the Relay with the correct orientation. When re-
placing the Relay, try to keep it as parallel as possible to the plane of the
Unit. When inserting the Relay, push it gently and check whether the Relay
is inside the slot. If the Relay does not enter the slot properly when pushed
gently, it means that the pin is not aligned properly. In this case, remove the
Relay and start again. If the pin appears to have entered the slot properly,
push the Relay into the slot as far as it will go.
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3. When the Relay has been pushed inside as far as it will go, raise the lever
so that it is covering the top of the Relay.

o
23
2
(wie]
o3

Replacing the Cassette With the following Units, a malfunctioning Cassette can be replaced.

Transistor Input Units (with terminal block): GT1-ID16, GT1-ID16-1
Transistor Output Units (with terminal block): GT1-OD16, GT1-OD16-1

Analog Input Unit (with terminal block): GT1-AD04
Analog Output Unit (with terminal block): GT1-DA04
Temperature Input Unit: GT1-TS04T, GT1-TS04P

Note 1. Check that the internal power supply for the 1/O Unit and the power sup-
plies for the I/O and I/O Interface Units are all OFF before performing Cas-
sette replacement.

2. Other I/O Units are not designed to house a Cassette. In order to avoid try-
ing to attach a Cassette to an incompatible Unit, check the I/O Unit first.

Use the following procedure to replace the Cassette. The GT1-ADO04 is used
as an example. The same general procedure applies to other Units.

1,2,3... 1. For the Analog Input and Output Units, as well as the Temperature Input
Unit, with the top part of the Cassette pressed down, pull the Cassette out-
wards (see diagram below). For the Transistor Input and Output Units, with
the bottom part of the Cassette pressed up, pull the Cassette outwards.

2. Insertthe new Cassette as far as possible into the space, taking care about
its orientation. After doing so, try to gently pull the Cassette outwards to
check whether it is secure.
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Slave Device Profiles

Refer to the Slave specifications and Device profiles in this manual when connecting an OMRON Slave Unit to
another company’s Master.

DRT1-COM Communications Unit Device Profile

General data

Compatible DeviceNet Specifications

Volume | - Release 1.3
Volume Il - Release 1.3

Vendor name

OMRON Corporation Vendor ID = 47

Device type name

Slaves:
Communication adapter

Device type number = 12

Manufacturer catalog number

Manual number (W267)

Manufacturer revision 1.0
Physical conform- | Network current consumption 24 VDC at 30 mA max.
ance data Connector type Open plug

Physical insulation Yes

Supported indicators Module, Network

MAC ID setting DIP switch

Default MAC ID 0

Baud rate setting DIP switch

Supported baud rates

125 kbps, 250 kbps, and 500 kbps

Communications

Predefined Master/Slave connection set

Group 2 only server

data

Dynamic connection support (UCMM) No
Explicit message fragmentation support | Yes
Object Mounting
ldentity Object (0x01)
Object class Attribute Not supported
Service Not supported
Item ID content Get (read) | Set (write) Value
Object instance Attribute 1 Vendor Yes No 47
2 Product type Yes No 12
3 Product code Yes No 306
4 Revision Yes No 13
5 Status (bits supported) | Yes No Bit 0 only
6 Serial number Yes No Unique for each Unit
7 Product name Yes No DRT1-COM
8 State No No
Item DeviceNet service Parameter option
Object instance Service 05 Reset No
OE Get_Attribute_Single No
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Message Router Object (0x02)

Obiject class Attribute Not supported
Service Not supported
Object instance | Attribute Not supported
Service Not supported
Vendor specification addition | No
DeviceNet Object (0x03)
Object class Attribute Not supported
Service Not supported
Item ID content Get (read) | Set (write) Value
Object instance Attribute 1 MAC ID Yes No
2 Baud rate Yes No
3 BOI Yes No 00 Hex
4 Bus Off counter Yes No
5 Allocation information Yes No
6 MAC ID switch changed No No
7 Baud rate switch changed |No No
8 MAC ID switch value No No
9 Baud rate switch value --- --- ---
Item DeviceNet service Parameter option
Object instance Service OE Get_Attribute_Single No
4B Allocate_Master/Slave_Connection_Set No
4C Release_Master/Slave_Connection_Set No
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Connection Object (0x05)

Obiject class Attribute Not supported
Service Not supported
Max. number of active connections 1
Item Section Information Max. number of instances
Object instance 1 | Instance type Explicit Message 1
Production trigger Cyclic
Transport type Server -
Transport class 3
Item ID content Get Set Value
(read) (write)
Object instance 1 | Attribute |1 State Yes No ---
2 Instance type Yes No 0000 Hex
3 Transport class trigger Yes No 8300 Hex
4 Produced connection ID Yes No
5 Consumed connection ID Yes No ---
6 Initial comm. characteristics Yes No 2100 Hex
7 Produced connection size Yes No FFOO Hex
8 Consumed connection size Yes No FFOO Hex
9 Expected packet rate Yes Yes ---
12 Watchdog time-out action Yes No 0100 Hex
13 Produced connection path length Yes No 0000 Hex
14 Produced connection path Yes No
15 Consumed connection path length | Yes No 0000 Hex
16 Consumed connection path Yes No
17 Production inhibit time Yes No 0000 Hex
Item DeviceNet service Parameter option
Object instance 1 | Service 05 Reset No
OE Get_Attribute_Single No
10 Set_Attribute_Single No
Item Section Information Max. number of instances
Object instance 2 |Instance type Polled I/0 1
Production trigger Cyclic
Transport type Server -
Transport class 2
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Item ID content Get Set Value
(read) (write)

Object instance 2 | Attribute |1 State Yes No ---
2 Instance type Yes No 0100 Hex
3 Transport class trigger Yes No 8200 Hex
4 Produced connection ID Yes No ---
5 Consumed connection ID Yes No ---
6 Initial comm. characteristics Yes No 0100 Hex
7 Produced connection size Yes No See note.
8 Consumed connection size Yes No See note.
9 Expected packet rate Yes Yes ---
12 Watchdog time-out action Yes No 0000 Hex
13 Produced connection path length Yes No 0000 Hex
14 Produced connection path Yes No No
15 Consumed connection path length | Yes No 0000 Hex
16 Consumed connection path Yes No No
17 Production inhibit time Yes No 0000 Hex

Item DeviceNet service Parameter option

Object instance 2 | Service OE Get_Attribute_Single No

10 Set_Attribute_Single No

Note The values for produced connection size and consumed connection size will be the respective totals for
all the 1/0 Units connected to the Communications Unit. The following table lists the values for each 1/0

Unit.
Model Produced connection size | Consumed connection size

DRT1-COM 0400 Hex 0000 Hex
GT1-ID16(-1) 0200 Hex 0000 Hex
GT1-ID16MX(-1) 0200 Hex 0000 Hex
GT1-ID16ML(-1) 0200 Hex 0000 Hex
GT1-ID16DS(-1) 0200 Hex 0000 Hex
GT1-ID32ML(-1) 0400 Hex 0000 Hex
GT1-OD16(-1) 0000 Hex 0200 Hex
GT1-OD16MX(-1) 0000 Hex 0200 Hex
GT1-OD16ML(-1) 0000 Hex 0200 Hex
GT1-OD16DS(-1) 0000 Hex 0200 Hex
GT1-OD32ML(-1) 0000 Hex 0400 Hex
GT1-ROS16 0000 Hex 0200 Hex
GT1-ROPO8 0000 Hex 0200 Hex
GT1-AD04 0800 Hex 0000 Hex
GT1-AD0O8MX (set for 4 inputs) 0800 Hex 0000 Hex
GT1-AD08MX (set for 8 inputs) 1000 Hex 0000 Hex
GT1-DA04 0000 Hex 0800 Hex
GT1-DA04MX 0000 Hex 0800 Hex
GT1-TS04T/P (Normal Mode) 0800 Hex 0000 Hex
GT1-TSO04T/P (2-decimal-place 1000 Hex 0000 Hex
Mode)

GT1-CTo1 0600 Hex 0600 Hex
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Item Section Information Max. number of instances
Object instance 3 |Instance type Bit strobed 1/O 1
Production trigger Cyclic
Transport type Server -
Transport class 2
Item ID content Get Set Value
(read) (write)
Object instance 3 | Attribute |1 State Yes No ---
2 Instance type Yes No 0100 Hex
3 Transport class trigger Yes No 8200 Hex
4 Produced connection ID Yes No
5 Consumed connection ID Yes No
6 Initial comm. characteristics Yes No 0100 Hex
7 Produced connection size Yes No See note.
8 Consumed connection size Yes No 0800 Hex
9 Expected packet rate Yes Yes ---
12 Watchdog time-out action Yes No 0000 Hex
13 Produced connection path length Yes No 0000 Hex
14 Produced connection path Yes No No
15 Consumed connection path length | Yes No 0000 Hex
16 Consumed connection path Yes No No
17 Production inhibit time Yes No 0000 Hex
Item DeviceNet service Parameter option
Object instance 3 | Service OE Get_Attribute_Single No
10 Set_Attribute_Single No

Note The values for produced connection size and consumed connection size will be the respective totals for
all the 1/0 Units connected to the Communications Unit. The following table lists the values for each 1/0
Unit. Only the following Units are applicable because the Bit Strobed 1/O is valid only when OUT is O
bytes and IN is 8 bytes or less.

Model Produced connection size

DRT1-COM 0400 Hex
GT1-ID16(-1) 0200 Hex
GT1-ID16MX(-1) 0200 Hex
GT1-ID16ML(-1) 0200 Hex
GT1-ID16DS(-1) 0200 Hex
GT1-ID32ML(-1) 0400 Hex
GT1-AD04 0800 Hex
GT1-AD08MX (set for 4 inputs) 0800 Hex
GT1-AD08MX (set for 8 inputs) 1000 Hex
GT1-TS04T/P (Normal Mode) 0800 Hex
GT1-TS04T/P (2-decimal-place 1000 Hex
Mode)
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Connectable Devices

Model Specifications Manufacturer

DRT1-COM Communications Unit OMRON
Two input words (status)

GT1-ID16 Transistor Input Unit (terminal block) OMRON
16 transistor inputs (for NPN outputs)

GT1-1D16-1 Transistor Input Unit (terminal block) OMRON
16 transistor inputs (for PNP outputs)

GT1-ID16MX Transistor Input Unit (Molex connector) OMRON
16 transistor inputs (for NPN outputs)

GT1-ID16MX-1 | Transistor Input Unit (Molex connector) OMRON
16 transistor inputs (for PNP outputs)

GT1-ID16ML Transistor Input Unit (Fujitsu connector) OMRON
16 transistor inputs (for NPN outputs)

GT1-ID16ML-1 | Transistor Input Unit (Fujitsu connector) OMRON
16 transistor inputs (for PNP outputs)

GT1-ID16DS Transistor Input Unit (25-pin D-sub connector) OMRON
16 transistor inputs (for NPN outputs)

GT1-ID16DS-1 | Transistor Input Unit (25-pin D-sub connector) OMRON
16 transistor inputs (for PNP outputs)

GT1-ID32ML Transistor Input Unit (Fujitsu high-density OMRON
connector)
32 transistor inputs (for NPN outputs)

GT1-ID32ML-1 | Transistor Input Unit (Fujitsu high-density OMRON
connector)
32 transistor inputs (for PNP outputs)

GT1-OD16 Transistor Output Unit (terminal block) OMRON
16 transistor outputs (for NPN outputs)

GT1-0OD16-1 Transistor Output Unit (terminal block) OMRON
16 transistor outputs (for PNP outputs)

GT1-OD16MX Transistor Output Unit (Molex connector) OMRON
16 transistor outputs (for NPN outputs)

GT1-OD16MX-1 | Transistor Output Unit (Molex connector) OMRON
16 transistor outputs (for PNP outputs)

GT1-OD16ML Transistor Output Unit (Fujitsu connector) OMRON
16 transistor outputs (for NPN outputs)

GT1-OD16ML-1 | Transistor Output Unit (Fujitsu connector) OMRON
16 transistor outputs (for PNP outputs)

GT1-OD16DS Transistor Output Unit (25-pin D-sub connector) | OMRON
16 transistor outputs (for NPN outputs)

GT1-OD16DS-1 | Transistor Output Unit (25-pin D-sub connector) | OMRON
16 transistor outputs (for PNP outputs)

GT1-OD32ML Transistor Output Unit (Fujitsu high-density OMRON
connector)
32 transistor outputs (for NPN outputs)

GT1-OD32ML-1 | Transistor Output Unit (high-density connector) | OMRON
32 transistor outputs (for PNP outputs)

GT1-ROPO08 Relay Output Unit (power relays) OMRON
8 relay outputs (allocated 1 word)
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Model Specifications Manufacturer
GT1-ROS16 Relay Output Unit (miniature relays) OMRON
16 relay outputs
GT1-AD04 Analog Input Unit (terminal block) OMRON
4 inputs (allocated 4 words)
GT1-AD0O8MX Analog Input Unit (Molex connector) OMRON
8 inputs (allocated 8 words) or
4 inputs (allocated 4 words)
(Select using the DIP switch.)
GT1-DA04 Analog Output Unit (terminal block) OMRON
8 outputs (allocated 4 words)
GT1-DA04AMX Analog Output Unit (Molex connector) OMRON
4 outputs (allocated 4 words)
GT1-TS04T Temperature Input Unit OMRON
4 inputs (allocated 4 or 8 words)
(Select using the DIP switch.)
Input types: R, S, K, J, T, B, L
GT1-TS04P Temperature Input Unit OMRON
4 inputs (allocated 4 or 8 words)
(Select using the DIP switch.)
Input types: Pt100, JPt100
GT1-CT01 Counter Unit (terminal block) OMRON
1 encoder input (Encoder A, B, Z)
1 external input, 2 external outputs
(input 3 words/output 3 words allocated)
Communications Cables
Model Specifications Manufacturer
DCA2-5C10 Thick cable: 5 wires, 100 m OMRON
DCA1-5C10 Thin cable: 5 wires, 100 m OMRON
DVN18-10G Thick cable: 5 wires, 10 m Nihon Wire & Cable
DVN18-30G Thick cable: 5 wires, 30 m Nihon Wire & Cable
DVN18-50G Thick cable: 5 wires, 50 m Nihon Wire & Cable
DVN18-100G Thick cable: 5 wires, 100 m Nihon Wire & Cable
DVN18-300G Thick cable: 5 wires, 300 m Nihon Wire & Cable
DVN18-500G Thick cable: 5 wires, 500 m Nihon Wire & Cable
DVN24-10G Thin cable: 5 wires, 10 m Nihon Wire & Cable
DVN24-30G Thin cable: 5 wires, 30 m Nihon Wire & Cable
DVN24-50G Thin cable: 5 wires, 50 m Nihon Wire & Cable
DVN24-100G Thin cable: 5 wires, 100 m Nihon Wire & Cable
DVN24-300G Thin cable: 5 wires, 300 m Nihon Wire & Cable
DVN24-500G Thin cable: 5 wires, 500 m Nihon Wire & Cable
1485C-P1-A50 Thick cable: 5 wires, 50 m Allen-Bradley (See note.)
1485C-P1-C150 Thin cable: 5 wires, 150 m Allen-Bradley (See note.)

Note 1. The cables made by Nihon Wire & Cable Company Ltd. are sold through the OMRON 24 Service Co.,
Ltd. The product specifications are identical to the OMRON cable specifications.
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2. The cables made by Allen-Bradley are stiffer than the cables made by OMRON and Nihon Wire &
Cable Company Ltd., so do not bend the Allen-Bradley cables as much as the others.

Connectors

Model

Specifications

Manufacturer

MSTB2.5/5-ST-5.08AU

For node connection

Without connector set screws
(Attach to DRT1-ID08(-1),
-ID16(-1), -ODO08(-1), -OD16(-1),
-ID16X(-1), -OD16X(-1),
-HD16S, -ND16S, -ADO04,
-ADO4H, -DA02, -TS04T,
-TS04P)

Phoenix Contact K.K.
Reference No: 1752399

Connector Screwdriver

Terminating Resistors

Note Also can be used as Terminating Resistor with T-branch Tap.

T-branch Tap

Power Supply Tap

Model Specifications Manufacturer
SZF-1 Special screwdriver for DeviceNet connectors | Phoenix Contact
K.K.
Model Specifications Manufacturer
DRS1-T Terminal-block Terminating Resistor, 121 Q OMRON
Model Specifications Manufacturer
DCN1-1C 3 connectors provided (When used on trunk OMRON
line, 1 drop line can be connected.)
Terminating Resistor can be connected.
DCN1-3C 5 connectors provided (When used on trunk OMRON
line, 3 drop lines can be connected.)
Terminating Resistor can be connected.
Model Specifications Manufacturer
DCN1-1P Power supply 1-branch tap with 2 connectors | OMRON
(provided)
1485T-P2T5-T5 | Required when connecting more than one Allen-Bradley
power supply.
Countercurrent flow prevention, ground termi-
nal provided
I/O Unit Connecting Cables for MULTIPLE I/O TERMINAL Units
Model Specifications Manufacturer
(Provided with 1/O Units) Cable length: 40 mm OMRON
(Provided with Communications End connector
Unit)
GCN1-100 Cable length: 1 m
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Applicable Connectors for MULTIPLE I/O TERMINAL Units
Model number Type Remarks
521-09-390 Connector | Pressure- Housing For AWG#24
made by | welded
50-57-9403 MOLEX Crimp Housing
16-02-0069 Reeled con- | For AWG#24 to 30
16-02-0086 tacts For AWGH#22 to 24
16-02-0096 Loose con- For AWG#24 to 30
16-02-0102 tacts For AWG#22 to 24
570-36-5000 Crimping tool | For AWG#22 to 26
11-01-0209 For AWG#24 to 30
XW2S-2513 Recom- Hood
mended
25-pin D-
sub con-
XW2A-2501 nector Plug
made by
OMRON
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High-density Connector Cables for MULTIPLE 1/O TERMINAL Units

Model Unit connected Manufacturer
G79-L10JC GT1-ID16ML OMRON
!
I/0 Block (G7TC-IJ16)
GT1-OD16ML
!
I/0 Block (G7TC-OC16, G70D-SOC16,
G70D-FOM16, G70A-ZOC16-3, M7F)
GT1-OD16ML-1
!
1/0 Block (G7TC-OC16-1, G70D-SOC16-1,
G70D-FOM16-1, G70A-ZOC16-4, M7F)
G79-1L1C- GT1-ID32ML
!
I/0 Block (G7TC-I]16)
G79-00]Cc-[1] GT1-0OD32ML
!
I/0O Block (G7TC-OC16, G7TC-OC08 G70D-
SOC16, G70A-Z0C16-3, G7TA-FOM16,
M7F)
GT1-OD32ML-1
!
I/0 Block (G7TC-OC16-1, G70D-SOC16-1,
G70D-FOM16-1, G70A-ZOC16-4)
XW2z-O0OOA | GT1-ID16ML(-1), GT1-OD16ML(-1)
!
Connector-Terminal Block Conversion Unit
(XW2B-20G4, XW2B-20G5)
XW2Z-0O0B | GT1-ID32ML(-1), GT1-OD32ML(-1)

!

Connector-Terminal Block Conversion Unit
(XW2B-40G4, XW2B-40G5)

Recommended Power Supplies for

MULTIPLE I/O TERMINAL Units

Model Specification Manufacturer
S82K-05024 100 to 120/200 to 240 V, 50 W OMRON
S82K-10024 100 to 120/200 to 240 V, 100 W
S82J-5524 100 to 120 V, 50 W
S82J-5024 100to 120V, 100 W
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Model 1/0 Unit interface Internal power supply and I/O power
current consumption supply

GT1-ID16(-1) 35 mA max.

GT1-ID16MX(-1) 35 mA max.

GT1-ID16ML(-1) 35 mA max.

GT1-ID16DS(-1) 35 mA max.

GT1-ID32ML(-1) 55 mA max.

GT1-0OD16(-1) 35 mA max. 9 mA max.

GT1-OD16MX(-1) |35 mA max. 9 mA max.

GT1-OD16MIL-1) 35 mA max. 9 mA max.

GT1-OD16DS(-1) |35 mA max. 9 mA max.

GT1-OD32ML(-1) |65 mA max. 11 mA max.

GT1-ROS16 35 mA max. 250 mA max.
(inrush current: 30 A max.)

GT1-ROPO8 40 mA max. 350 mA max.
(inrush current: 30 A max.)

GT1-AD0O4 50 mA max. Internal power supply: 100 mA max.
(inrush current: 20 A max.)

GT1-AD0O8MX 50 mA max. Internal power supply: 100 mA max.
(inrush current: 30 A max.)

GT1-DA04 50 mA max. Internal power supply: 150 mA max.
(inrush current: 20 A max.)

GT1-DA04AMX 50 mA max. Internal power supply: 100 mA max.
(inrush current: 30 A max.)

GT1-TS04T 50 mA max. Internal power supply: 80 mA max.
(inrush current: 10 A max.)

GT1-TS04P 50 mA max. Internal power supply: 80 mA max.
(inrush current: 10 A max.)

GT1-CT01 90 mA max. 9 mA max.
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Revision code

Date

Revised content

1 December 1998 | Original production
2 January 2000 | Changed “CompoBus/D” to “DeviceNet” in most of the manual.
Notes on relationship of ambient temperature and maximum number of simulta-
neously ON points added to section 4.
Configurator graphics changed.
Page xv: Information on Low-voltage Directive removed.
Page 3, 5, 7, 20, 24, 132, 165, 167, 176: Information added on Temperature
Input Unit.
Page 36, 44, 96, 104, 115, 121, 132: Noise immunity specification changed and
three specifications removed.
Page 44: Input impedance added.
Page 45: Units added to current consumption table and precautions on 2-wire
DC sensors added.
Page 46, 48, 54, 56, 58, 60: Maximum number of simultaneously ON points
changed.
Page 46, 48, 50, 52, 90: Internal circuits diagram changed.
Page 35, 54, 56, 58, 60, 75, 77, 80, 82: “Available soon” note removed.
Page 96, 115: Current consumption specification changed.
Page 102: Voltage and current specification changed for open-circuit detection.
Page 111: Converted data graphic added for 4 points and conversion time
changed.
Page 115, 132: Section added on offset and gain adjustments.
Page 116, 123: Pins 8, 9, and 10 changed.
Page 120: Description of output status for communications error changed.
Page 118: Wiring diagram changed.
Page 151: 1/O response time graphics changed.
Page 151: Formula changed.
Page 165: Information added on Configurator.
Page 177: Power Supply Tap added to table.
Page 179: Power supply specifications changed in table.
3 October 2000 | Reprinted due to error.
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Page 33: Bit 10114 added to ladder diagram .
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224




OMRON CORPORATION

FA Systems Division H.Q.

66 Matsumoto

Mishima-city, Shizuoka 411-8511

Japan

Tel: (81)55-977-9181/Fax: (81)55-977-9045

Regional Headquarters

OMRON EUROPE B.V.

Wegalaan 67-69, NL-2132 JD Hoofddorp
The Netherlands

Tel: (31)2356-81-300/Fax: (31)2356-81-388

OMRON ELECTRONICS LLC

1 East Commerce Drive, Schaumburg, IL 60173
U.S.A.

Tel: (1)847-843-7900/Fax: (1)847-843-8568

OMRON ASIA PACIFIC PTE. LTD.

83 Clemenceau Avenue,

#11-01, UE Square,

Singapore 239920

Tel: (65)6835-3011/Fax: (65)6835-2711



OMRON

Authorized Distributor:

- J

Cat. No. W348-E1-05 Note: Specifications subject to change without notice. Printed in Japan



uoyuwo IVNANVIN NOILYH3dO TVNINYG3L O/ 31dILTINIA 1I8N3231A8Q salies T1O/NOD-TLHA S0-T3-8VEM "ON 1D



	DRT1-COM GT1 Series DeviceNet MULTIPLE I/O TERMINAL
	About this Manual:
	PRECAUTIONS
	1 Intended Audience
	2 General Precautions
	3 Safety Precautions
	4 Operating Environment Precautions
	5 Application Precautions
	6 EC Directives

	SECTION 1 MULTIPLE I/O TERMINAL
	1-1 MULTIPLE I/O TERMINAL
	1-1-1 Overview
	1-1-2 System Configuration
	1-1-3 Features
	1-1-4 Communications Units and I/O Units
	1-1-5 List of Models

	1-2 Functions
	1-2-1 I/O Unit Interface Specifications
	1-2-2 Exchanging Data
	1-2-3 Allocating I/O
	1-2-4 I/O Unit Interface Status
	1-2-5 I/O Configuration Changes


	SECTION 2 Hardware Setup and Operational Check
	2-1 Basic Procedure
	2-2 Specific Example

	SECTION 3 Sample Programs
	3-1 Examples of Counter Unit Operation
	3-1-1 Counter Unit Word Allocation for Functions
	3-1-2 Present Count Value Reading
	3-1-3 Counter Setting and Execution
	3-1-4 Count Restart Operation after Error Clearance


	SECTION 4 Basic I/O Unit Specifications
	4-1 Communications Unit
	4-2 Specifications Common to All Basic I/O Units
	4-2-1 Precautions for Connecting a DC 2-wire Sensor
	4-2-2 TS Indicator

	4-3 Transistor Input Units
	4-3-1 GT1-ID16 Transistor Input Unit with Terminal Block (NPN)
	4-3-2 GT1-ID16-1 Transistor Input Unit with Terminal Block (PNP)
	4-3-3 GT1-ID16MX Transistor Input Unit with Connector (NPN)
	4-3-4 GT1-ID16MX-1 Transistor Input Unit with Connector (PNP)
	4-3-5 GT1-ID16ML Transistor Input Unit with Connector (NPN)
	4-3-6 GT1-ID16ML-1 Transistor Input Unit with Connector (PNP)
	4-3-7 GT1-ID16DS Transistor Input Unit with Connector (NPN)
	4-3-8 GT1-ID16DS-1 Transistor Input Unit with Connector (PNP)
	4-3-9 GT1-ID32ML Transistor Input Unit with High-density Connector (NPN)
	4-3-10 GT1-ID32ML-1 Transistor Input Unit with High-density Connector (PNP)

	4-4 Transistor Output Units
	4-4-1 GT1-OD16 Transistor Output Unit with Terminal Block (NPN)
	4-4-2 GT1-OD16-1 Transistor Output Unit with Terminal Block (PNP)
	4-4-3 GT1-OD16MX Transistor Output Unit with Connector (NPN)
	4-4-4 GT1-OD16MX-1 Transistor Output Unit with Connector (PNP)
	4-4-5 GT1-OD16ML Transistor Output Unit with Connector (NPN)
	4-4-6 GT1-OD16ML-1 Transistor Output Unit with Connector (PNP)
	4-4-7 GT1-OD16DS Transistor Output Unit with Connector (NPN)
	4-4-8 GT1-OD16DS-1 Transistor Output Unit with Connector (PNP)
	4-4-9 GT1-OD32ML Transistor Output Unit with High-density Connector (NPN)
	4-4-10 GT1-OD32ML-1 Transistor Output Unit with High-density Connector (PNP)

	4-5 Relay Output Units
	4-5-1 GT1-ROP08 Relay Output Unit with Power Relay
	4-5-2 GT1-ROS16 Relay Output Unit with Miniature Relay


	SECTION 5 Special I/O Unit Specifications
	5-1 Analog Input Units
	5-1-1 GT1-AD04
	5-1-2 GT1-AD08MX
	5-1-3 Settings Using the Configurator

	5-2 Analog Output Units
	5-2-1 GT1-DA04
	5-2-2 GT1-DA04MX
	5-2-3 Settings Using the Configurator

	5-3 GT1-TS04T and GT1-TS04P Temperature Input Units
	5-3-1 Specifications
	5-3-2 Settings Using the Configurator

	5-4 GT1-CT01 Counter Unit

	SECTION 6 Communications Timing
	6-1 Remote I/O Communications Characteristics
	6-1-1 I/O Response Time
	6-1-2 Communications Cycle Time and Refresh Time
	6-1-3 I/O Unit Interface Cycle Time


	SECTION 7 Troubleshooting and Maintenance
	7-1 Normal Indication
	7-2 Troubleshooting
	7-3 Maintenance
	7-3-1 Cleaning
	7-3-2 Inspection
	7-3-3 Replacing Units


	Appendix A Slave Device Profiles
	Appendix B Connectable Devices
	Index
	Revision History



