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

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

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

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

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

OMRON Product References

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

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

The abbreviation “PLC” means Programmable Controller. “PC” is used, however, in some Program-
ming Device displays to mean Programmable Controller.

Visual Aids

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

information.
Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.
1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

Trademarks and Copyrights

COMBICON is a registered trademark of Phoenix Contact GmbH & Co.
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 installation and operation of the DeviceNet Slave Units and includes the
sections described below. Please read this manual carefully and be sure you understand the informa-
tion provided before attempting to install and operate the DeviceNet Slave Units. Be sure to read the
precautions provided in the first section.

The following manuals are also cover information related to DeviceNet applications. Use the DeviceNet
Operation Manual together with other required manuals.

Manual Contents Cat. No.
DeviceNet Describes the configuration and construction of a DeviceNet network, | W267
Operation Manual including installation procedures and specifications for cables, connec-
tors, and other connection devices, as well as information on the com-
munications power supply.
DeviceNet Masters Describes the models, specifications, functions, and application meth- | W379
Operation Manual ods of C200HX/HG/HE, CVM1, and CV-series DeviceNet Master Units.
CS1 Series DeviceNet Unit Describes the models, specifications, functions, and application meth- | W380
Operation Manual ods of the CS1-series DeviceNet Unit.
DeviceNet Slaves Operation | Describes the models, specifications, functions, and application meth- | W347
Manual (this manual) ods of DeviceNet Slaves.
DeviceNet Configurator Describes the operation of the DeviceNet Configurator to allocate W382
Operation Manual (Ver. 2) remote 1/O areas according to application needs, as well as procedures
to set up a DeviceNet network with more than one master.
DeviceNet MULTIPLE I/O Describes the models, specifications, functions, and application meth- | W348
TERMINAL Operation Manual | ods of the DeviceNet MULTIPLE 1/O TERMINALS.

Precautions provides precautions for the correct and safe application of the products.

Section 1 provides an overview of the DeviceNet Network, including features, specifications, and the
system configurations.

Section 2 provides information on hardware aspects of Masters and Slaves connected to a DeviceNet
Network to ensure the proper operation of the system. Included are system configuration examples,
basic procedures for wiring, mounting and setting Master and Slave Units, connecting cables and
power supplies, creating 1/O tables, and creating and registering scan lists

Section 3 provides specifications that are common to all Slaves.

Section 4 provides specifications and describes the components, indicators, switch settings, and other
aspects of General-purpose Slaves.

Section 5 provides specifications and describes the components, indicators, switch settings, and other
aspects of Environment-resistive Slaves.

Section 6 provides specifications for the C200H 1/O Link Unit and the RS-232C Unit.

Section 7 describes the time required for a complete communications cycle, for an output response to
be made to an input, to start the system, and to send a message.

Section 8 describes error processing, periodic maintenance operations, and troubleshooting proce-
dures needed to keep the DeviceNet Network operating properly. We recommend reading through the
error processing procedures before operation so that operating errors can be identified and corrected
more quickly.

The Appendices provide information on using masters from other companies, node address settings,
Slave device protocols necessary for multi-vendor applications, standard models, device current con-
sumptions and connecting 2-wire DC Sensors.

AWARNING 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 (PLC) Systems and related devices.

The information contained in this section isimportant for the safe and reliable application of PLC Systems. You
must read this section and understand the information contained before attempting to set up or operate a PLC
System.

1 Intended AUTIENCE . . ...ttt Xii
2 General Precaltions . ... ...t Xii
3 Safety Precautions. . . .. ..ot Xii
4 Operating Environment Precautions. . . ..., Xii
5 Application Precautions . .. ...t xiii
6 EC DITeCliVES . . ottt e e Xiv
7 DeviceNet Manuals. . ... ..ot XV

Xi



I ntended Audience

1 Intended Audience

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

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

2 General Precautions

/\ 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
PLC Systems. Be sure to read this manual before attempting to use the soft-
ware and keep this manual close at hand for reference during operation.

It is extremely important that a PLC System and all PLC 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 PLC System to the abovemen-
tioned applications.

3 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.

4 Operating Environment Precautions

Xii

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.



Application Precautions 5

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

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

5 Application Precautions

Observe the following precautions when using a PLC System.

&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 PLC 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 Units, I/O Units,
CPU Unit, etc.) or memory cassettes.

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

&Caution Failure to abide by the following precautions could lead to faulty operation of
the PLC System or could damage the PLC or PLC Units. 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.

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

* Provide proper shielding when installing in the following locations:
« Locations subject to static electricity or other sources of noise.
» Locations subject to strong electromagnetic fields.
* Locations subject to possible exposure to radiation.
* Locations near to power supply lines.

* 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.

&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 PLC System to ensure safety.

» Always follow electrical specifications for terminal polarity, communica-
tions path wiring, power supply wiring, and I/O jumpers. Incorrect wiring
can cause failures.

* Although the Environment-resistive Slaves have IP66 or IP67 degree of
protection, do not use them in applications where the Slave is always sub-
merged in water.

EC Directives

1,2,3...

DeviceNet products conform to EMS and low-voltage level directives as fol-
lows:

EMC Directives

OMRON devices that comply with EC Directives also conform to the related
EMC standards, so that they can more easily be built in to other devices or the
overall machine. The actual products have been checked for conformity to
EMC standards. Whether they 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.

Low-voltage Level Directives

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

DeviceNet products that comply with EC Directives must be installed as fol-
lows:

1. DeviceNet Units are designed for installation inside control panels. All De-
viceNet Units must be installed within control panels.



DeviceNet Manuals I

2. Use 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. DeviceNet products that comply with EC Directives also conform to the
Common Emission Standard (EN50081-2). Radiated emission character-
istics (10-m regulations) may vary depending on the configuration of the
control panel used, other devices connected to the control panel, wiring,
and other conditions. You must therefore confirm that the overall machine
or equipment complies with EC Directives.

4. DeviceNet products that comply with EC Directives have configurations
with less than 30 m of I/O wiring, and less than 10 m of power supply wir-
ing.

The following examples shows how to reduce noise.

1,2,3... 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
25 MHz: 105
100 MHz: 190

s

13 mm 31.5mm

\Y4

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

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

7 DeviceNet Manuals

The following manuals are available for information relating to DeviceNet. Be
sure to thoroughly read and understand the applicable manuals before install-
ing or operating DeviceNet devices and make sure that you are using the
most recent version of the manual.

DeviceNet Operation Manual (W267)

Describes the functions and applications of DeviceNet including available
Master Units, their specifications, functions, operating procedures, and appli-
cations. Always read this manual thoroughly before installing or operating
DeviceNet devices.

DeviceNet Slaves Operation Manual (W347)

Describes available Slave Units, their specifications, functions, operating pro-
cedures, and applications. This manual has been separately produced in
response to the increase in Slave Unit models since the production of the
DeviceNet Operation Manual (W267). Use this manual in conjunction with the
DeviceNet Operation Manual (W267).

XV
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DeviceNet Configurator Operation Manual (W328)

Describes the operating procedures of the DeviceNet Configurator, which is
used to freely allocate remote I/O areas, and allows multiple Master Units to
be mounted to one PLC or connected to one DeviceNet Network to perform
independent remote 1/0 communications. Refer to this manual when operat-
ing a DeviceNet Network with a DeviceNet Configurator.

MULTIPLE 1/0O TERMINAL Operation Manual (W348)

Describes available MULTIPLE I/O TERMINALSs, their specifications, func-
tions, operating procedures, and applications. This manual has been sepa-
rately produced in response to the increase in MULTIPLE I/O TERMINAL
models since the production of the DeviceNet Operation Manual (W267). Use
this manual in conjunction with the DeviceNet Operation Manual (W267).




SECTION 1
Features and System Configuration

This section provides an overview of the DeviceNet Network, including features, specifications, and the system
configurations.

1-1 Overview of DeviceNEt. . .. ... 2
1-1-1 DeviceNet Features. . ...t 2
1-1-2  SlaVeS .o 8
1-1-3  Slave Mounting and Connection Methods . . .................. 11



Overview of DeviceNet Section 1-1

1-1 Overview of DeviceNet

DeviceNet is a multi-bit, multi-vendor network that combines controls and data
on a machine/line-control level and that conforms to the DeviceNet open field
network specifications. DeviceNet has the following features.

1-1-1 DeviceNet Features

Multi-vendor Network The DeviceNet conforms to the DeviceNet open field network specification,
which means that devices (Masters and Slaves) produced by other manufac-
turers can also be connected to the Network. A wide range of field-level appli-
cations can thus be supported by combining valve devices, sensors, and
other devices.

OMRON |I\/Iaster Unit Master from other company

¥
DeviceNet Network l

OMRON
Configurator

OMRON Slaves Slave from
other company

Simultaneous Remote I/O Remote I/0 communications to constantly exchange /O data between the

and Message Services PLC and Slaves can be executed simultaneously with message communica-
tions, to send/receive Master Unit data as required by the application. A
DeviceNet Network can thus be installed to flexibly handle applications that
require both bit data and message data. Message communications can be
achieved either by using OMRON’s FINS commands or by using explicit
DeviceNet messages.

OMRON Master Unit OMRON Master Unit
i |
T T
¥ ¥
L Message communicationsj
|\ DeviceNet Network
I 1 \ I~ 1
Lt J
AN
OMRON
Slaves Configurator

Remote I/0O communications
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Connect Multiple PLCs to A Configurator (sold separately) can be used to enable connection of more
the Same Network than one Master to the Network, allowing message communications between
PLCs and between multiple groups of PLCs and Slaves. This allows the
DeviceNet Network to be used as a common bus to unify controls while reduc-

ing wiring.
OMRON Master Unit OMRON 'V]aster Unit OMROI\ll Master Unit
1' I 1
y "] ¥y
Message Message
L communications J I communicationsj
___________ ' DeviceNet Network

]
[}

OMRON

Slaves Configurator

Slaves

Remote I/O communications
Remote I/O communications

Multiple Master Units A Configurator (sold separately) can be used to enable mounting more than
Handle Multi-point Control one Master Unit to a single PLC, allowing control of many more points. This
and Line Expansions feature can easily handle line expansions and other applications.

OMRON Master Units

AR

y
1 1
OMRON
Slaves Configurator
Slaves
1 I 1
OMRON
Slave Slave Configurator




Overview of DeviceNet

Section 1-1

Free Remote I/O
Allocation

A Configurator (sold separately) can be used to enable flexible allocation of I/
O, i.e,, in any area and in any order. This allows I/O allocations that suit the
application to simplify programming and enable effective usage of PLC mem-

ory areas.
OMRON Master Unit
X Output Area Input Area
Node 01 Node 04
Node 03 [Node 02 |
Node 00
"
1 1 1
Node Node Node Node Node
00 01 02 03 04

Handle Slaves with
Different Response

Speeds

OMRON

Easily Expand or Change

Lines with Various

Connection Methods

!

!

!

Configurator

f

A Configurator (sold separately) can be used to set the communications cycle
time, enabling usage of Slaves with slow response times.

OMRON Master Unit

\

"

Set the communications cycle time.

I Remote I/O communications at a set interval

OMRON

Configurator

Use a multi-drop trunk line, T-branch multi-drop lines, or daisy-chain drop
lines. All three connection methods can be combined to flexibly construct a
network that meets the needs of the application.

Multi-drop trunk line

T-branch multi-drop line Trunk line

Y

L |

Y
I_l ﬁ Daisy-chain
Drop line drop line

LI L]
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Overall System Configuration

DeviceNet Master Unit
CV Series: CYM1-DRM21-V1
CS Series: CS1W-DRM21

DeviceNet C200HX/HG/HE/HS: Photoelectric sensors,  Photoelectric sensors, ~ Photoelectric sensors
Configurator C200HW-DRM21-V1  proximity sensors, limit  proximity sensors, limit ~ Or proximity sensors
(computer) switches, etc. switches, etc. with connectors

b

P Input
g /& Terminal

N7
N

I/0O Link T Output T Output Remote

cQM1 Unit .. Terminal 2y Adapter (used
~ with Output Block) %

4 Sensor
# Terminal

Environment-
resistant Termi-
nal (inputs,out-
puts, or mixed
1/0)

oy

N
Solenoids Solenoids, ! T_T b .
valves, etc valves, etc.  Photoelectric  ~ Solenoids,
O : T-branch Taps or multi- » St sensors, proximity valves, etc.
sensors, limit

drop connections "
switches, etc.

DeviceNet
Master Unit

Note A DeviceNet Configurator -
is required if multiple Master &
Units are to be connected to
one network.

C200H 1/0
Link Unit

— —

T T Analog Output T Temperature T RS-232C
Analog Input .. Terminal Input Terminal ! _ Unit ‘
Terminal P ’ P | . T
'\&\/W AN '/ \ 2 3 ‘ -
Y 7 J ; oo
] I TSTV b P 111 Inputs Outputs Outputs Inputs
0V, Solenoids, Thermocouple, tem-  + v+
gtéo 20 mA, valves, perature-resistance  Bar code reader, etc. MULTIPLE I/0 TERMINALs
: etc. thermometer

Master Features
Master Units

Support remote /O communications between OMRON PLCs (CS Series, CV
Series or C200HX/HG/HE/HS) and Slaves.

Support message communications between OMRON PLCs, or between an
OMRON PLC and Slaves and Masters from other companies.

VME Master Boards
Support remote I/O communications between a VME System and Slaves.

Open Network Controllers
Support easy connection to an information system via Ethernet.

Configurator Features
« Enables free (user-set) allocations to remote 1/O.

* Enables multiple Master Units on a single PLC.
« Enables multiple Master Units in a single network.

e The Net-X Server can be used to easily monitor, change, or log I/0O data
on the DeviceNet.
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Slave Features
I/O Terminals

* Provide general-purpose inputs, outputs, or both inputs and outputs via 2-
tier terminal blocks (M3). Available in 8-point and 16-point models with
transistor inputs or outputs or in a 16-point model with 8 inputs and 8 out-
puts.

* Provide general-purpose inputs, outputs, or both inputs and outputs via 3-
tier terminal blocks (M3). Available in 16-point models with transistor
inputs or outputs or in a 16-point model with 8 inputs and 8 outputs.

* Provide general-purpose inputs, outputs, or both inputs and outputs via a
MIL connector. Available in 32-point models with transistor inputs or out-
puts or in a 32-point model with 8 inputs and 8 outputs.

m Environment-resistive Slaves

Environment-resistant Terminals
» Improved I/O Terminals that conform to IP66 for spatter-, water-, and oil-
resistance. Sensors or valves with round water-proof connectors can be
easily connected with no tools.
* Available in 8-point or 16-point models with transistor inputs or outputs,
and 16-point models with transistor 1/O (8 inputs and outputs).

« DRT1-0J000C(-1): IP66

Water-proof Terminals

» Improved 1/O Terminals that conform to IP67 for water- and oil-resistance.
Sensors or valves with round water-proof connectors can be easily con-
nected with no tools.

* Available in 4-point or 8-point models with transistor inputs or outputs.
e DRT1-LILILICICL(-1): IP67

B7AC Interface Unit

* Input Interface Unit that conforms to IP66 for spatter-, water-, and oil-
resistance.

* Provides three FA connector ports for the B7A for 10 input points on each
of 3 ports.
Remote Adapters

» Used in combination with G70D and other 1/O Blocks to handle relay out-
puts, power MOS FET Relay outputs, etc.

* Available in 16-point models with transistor inputs or outputs.

CQM1 /O Link Units
» More than one 1/O Link Unit can be mounted to a CQM1 PLC.
* Link 16 inputs and 16 outputs between the PLC and the Master Unit.
Sensor Terminals
» Accept inputs from photoelectric and proximity sensors with connectors.
* Available in 16-point input and 8-point input/8-point output models.
» Output signals can be used for sensor teaching and external diagnosis.

Analog Input Terminals
» Convert analog inputs to binary.
» Switchable between 2 and 4 input points using the DIP switch.

» Handle inputs of 0to 5V, 1to5V,0to 10 V,-10to 10 V, 0 to 20 mA, or 4
to 20 mA.
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Analog Output Terminals
» Convert binary data to analog outputs.

* Provides outputs of 1 to 5V, 0to 10 V, =10 to 10 V, 0 to 20 mA, or 4 to
20mA.

* Available in models with a resolution of either 1/6,000 or 1/30,000.
Temperature Input Terminals
» Temperature data is input as binary data for 4 inputs.

» Thermocouple and temperature-resistance thermometer inputs are avail-
able.

= Special I/O Slaves

C200H I/O Link Units
» Special I/O Slaves that mount to C200HX/HG/HE PLCs and read/write
data from the Master Unit to the specified words in the CPU Unit.
» Read and write areas specified for up to 512 bits each (32 words each).
* Any memory area words can be read or written using DeviceNet explicit
messages.
RS-232C Units
* Special 1/0 Slaves that provide two RS-232C ports and control /0O from
the Master Units.
MULTIPLE 1/O TERMINALS
* Multiple /O Units can be combined under a Communications Unit and
treated as a single Slave.
» Special 1/0 Units, such as Analog I/0O Units, and High-speed Counter
Units are also available.
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1-1-2 Slaves
DeviceNet Slaves are classified as follows:
» General-purpose Slaves
Slaves with I/O functions that use a normal connector to connect the com-
munications cable.
» Environment-resistive Slaves
Slaves with I/O functions that use a round, water-proof connector to con-
nect the communications cable.
* Special I/O Slaves
Slaves with functions other than 1/O functions (such as message commu-
nications) that use a normal connector to connect the communications
cable.
Type | Cable Name Appearance I/O points Model Features
@) Z | Transistor 8 input points, NPN DRT1-1D08
3 SR te 1/0O Ter- ; ;
= 3 mier?;?s 8 input points, PNP DRT1-1D08-1
Y Q@ . N
_gc—’ " 16 input points, NPN | DRT1-ID16
S| % 16 input points, PNP | DRT1-1D16-1
§ § 8 output points, NPN | DRT1-OD08
S 8 output points, PNP | DRT1-OD08-1
>
e 16 output points, NPN | DRT1-OD16
S 16 output points, PNP |DRT1-OD16-1
8 input/8 output points, | DRT1-MD16
NPN
Transistor 16 input points, NPN | DRT1-ID16T Easy wiring (no need to
Remote 1/O Ter- 16 input points, PNP | DRT1-ID16T-1 double-wire terminals
minals with 3- - —— and wiring locations are
tier 1/O Terminal 16 input points, NPN | DRT1-ID16TA easy to understand)
Blocks 16 input points, PNP | DRT1-ID16TA-1 Separate power supply
16 output points, NPN | DRT1-OD16T not needed for the DRT1-

16 output points, PNP

DRT1-OD16T-1

16 output points, NPN

DRT1-OD16TA

16 output points, PNP

DRT1-OD16TA-1

8 input/8 output points,
NPN

DRT1-MD16T

8 input/8 output points,
PNP

DRT1-MD16T-1

8 input/8 output points,
NPN

DRT1-MD16TA

8 input/8 output points,
PNP

DRT1-MD16TA-1

[ID16TA (same power
supply used as communi-
cations power supply).
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Type | Cable Name Appearance I/O points Model Features
Q g Transistor 32 input points, NPN | DRT1-ID32ML Compact:
2 3 E?r?;giv'lltﬁ J(e)r‘ 32 input points, PNP | DRT1-ID32ML-1 &%iﬁf 80 mm
5| 2 - 3
= @ | Connectors 32 output poHnts, NPN | DRT1-OD32ML Connection to 1/0 Blocks
3 § 32 output points, PNP | DRT1-OD32ML-1 | hossible through MIL
% o 16 input/16 output DRT1-MD32ML cables.
® S points, NPN Separate power supply
= 16 input/16 output DRT1-MD32ML-1 | not needed (same power
8 points, PNP supply used as communi-
» cations power supply).

Remote Adapt-
ers

16 input points, NPN | DRT1-ID16X
16 input points, PNP | DRT1-ID16X-1
16 output points, NPN | DRT1-OD16X

16 output points, PNP

DRT1-OD16X-1

Compact:

85 x 50 x 40 mm
(WxDxH)

Connects to G70D 1/O
Block for output via relays
or power MOS FET
relays.

Sensor Termi- 16 input points, NPN | DRT1-HD16S Connected to photoelec-
nals 8 input/8 output points, | DRT1-ND16S tric and proximity sensors
NPN with connectors
Temperature 4 thermocouple input | DRT1-TS04T Thermocouple
Input Terminals points Temperature-resistant
4 temperature-resis- DRT1-TS04P input
tant input points
Analog Input 4 analog input points | DRT1-AD04 Applicable range:
Terminals (4 words) or 2 input 1to5V,0to5V,0to
points (2 words) (volt- 10V,
age or current) —-10to +10V, 0 to 20 mA,
or 4 to 20 mA input (swit-
chable)
Resolution: 1/6,000
4 analog input points | DRT1-AD04H Applicable range:
(4 words) (voltage or 1to5V,0to5V,0to
current 10V, 0to 20 mA, or 4 to
20 mA input (switchable)
Resolution: 1/30,000
Analog Output 2 analog output points | DRT1-DA02 Applicable range:
Terminals (2 words) 1to5V,0to 10V, -10to
+10 V, 0 to 20 mA, or 4 to
20 mA output (switch-
able)
Resolution: 1/6,000
CQM1 I/O Link 16 internal input/ CQM1-DRT21 Pier-to-pier remote 1/O
Units 16 internal output PLC communications

points (between
CQM1 and Master
Unit)
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Type | Cable Name Appearance I/O points Model Features
Waterproof Ter- 4 input points, NPN DRT1-1D04CL Better resistance to envi-
minals 4 input points, PNP DRT1-ID04CL-1 ronment with waterp_roof,

- - drop-proof construction
8 input points, NPN DRT1-ID08CL

8 input points, PNP

DRT1-IDO8CL-1

4 output points, NPN

DRT1-OD04CL

4 output points, PNP

DRT1-OD04CL-1

8 output points, NPN

DRT1-OD08CL

8 output points, PNP

DRT1-ODO08CL-1

(IP67).

Connects without tools to
sensors, valves, and
other devices with XS2-
series connectors.

Environment-
resistive Tran-
sistor Terminals

8 input points, NPN DRT1-ID08C

8 output points, NPN | DRT1-OD08C
16 input points, NPN | DRT1-HD16C
16 input points, PNP | DRT1-HD16C-1
16 output points, NPN | DRT1-WD16C
16 output points, PNP | DRT1-WD16C-1
8 input/8 output points, | DRT1-MD16C

NPN

8 input/8 output points,

PNP

DRT1-MD16C-1

Better resistance to envi-
ronment with spatter-
proof, waterproof, drop-
proof construction (IP66).

Connects without tools to
sensors, valves, and
other devices with XS2-
series connectors.

B7AC Interface
Unit

10 inputs x 3 ports

DRT1-B7AC

Each Unit connects to
three branches.

Connects without tools to
sensors, valves, and
other devices with XS2-
series connectors.

Better resistance to envi-
ronment with spatter-
proof, waterproof, drop-
proof construction (IP66).

sane|S O/l [eroads

$10]08UU02 alenbs [ewloN

C200H 1/O Link
Units

512 input points max.

(32 words)

512 output points max.

(32 words)

C200HW-DRT21

Pier-to-pier remote 1/0
PLC communications

Max. I/O area: 512 inputs
and 512 outputs.

User allocations of I/O
area.

RS-232C Units

16 input points (1
word) (status area)

DRT1-232C2

Two RS-232C ports
Explicit messages used
for data transfers (151
bytes max.)

Explicit messages used
for settings and control.

RS-232C port status
reflected in inputs.

10
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1-1-3 Slave Mounting and Connection Methods
Type | Cable Name Model Mounting 110 Combined Internal | I/O power
connections devices power supply
supply
Q g Transistor DRT1-1D08 DIN Track | M3 terminal Connected to | M3 termi- | M3 termi-
3 3 Remc_)te 110 DRT1-1D08-1 or screws block, 2 tiers |terminal block |nal block |nal block
S o | Terminals DRTLIDL6
2| 8
< c DRT1-ID16-1
° 2
§ g DRT1-0OD08
S DRT1-OD08-1
2 DRT1-OD16
% DRT1-0OD16-1
DRT1-MD16
Transistor DRT1-ID16T DIN Track |M3terminal |Connectedto |M3termi- | M3 termi-
Remote I/O DRT1-ID16T-1 or screws block, 3 tiers |terminal block |nal block |nal block
Terminals with
3-tier 1/0 Ter- |DPRT1-OD16T
minal Blocks | DRT1-OD16T-1
DRT1-MD16T
DRT1-MD16T-1
DRT1-ID16TA Same as
DRT1-ID16TA-1 communt-
cations
DRT1-OD16TA power
DRT1-OD16TA-1 supply
DRT1-MD16TA
DRT1-MD16TA-1
Transistor DRT1-ID32ML DIN Track | MIL connec- |Cable with MIL | Same as | MIL con-
Remote I/0 DRT1-ID32ML-1 | Or directly | tor connector and | communi- | nector (for
Terminals with to wall with I/O Block cations both inputs
I/O Connec- DRT1-OD32ML mounting power and out-
tors DRT1-OD32ML-1 | bracket supply puts)
DRT1-MD32ML
DRT1-MD32ML-1
Remote DRT1-ID16X DIN Track | Flat cable G70D I/O0 M3 termi- | Flat cable
Adapters DRTL-ID16X-1 or screws connector, Block nal block |connector
MIL socket with MIL
DRT1-OD16X socket (for
DRT1-OD16X-1 both inputs
and out-
puts)
Sensor Termi- | DRT1-HD16S DIN Track |1/O connector | Sensor or M3 termi- |1/O con-
nals DRT1-ND16S or screws external nal block |nectors
devices with (for both
connector inputs and
outputs)
Temperature |DRT1-TS04T DIN Track |M3terminal |Thermometer |MS3 termi- |None
Input Termi- DRT1-TS04P or screws | block Temperature nal block
nals resistance
input device
Analog Input | DRT1-AD04 DIN Track |M3terminal [0to5V,1lto M3 termi- | None
Terminals DRT1-ADO4H or screws block 5V,0to 10V, [nalblock
-10to 10V, 0
to 20 mA, 4 to
20 mA

11
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Type | Cable Name Model Mounting /0 Combined Internal | I/O power
connections devices power supply
supply
9.? g Analog Out- DRT1-DA02 DIN Track M3 terminal l1to5V,0to M3 termi- | None
2 3 put Terminals or screws | block 10V, -10to nal block
= D 10V,0to
°| 4 20 mA, 4 to
% S 20 mA
2 @ [CQML I/0 CQM1-DRT21 Directly to | None PLC-to-PLC Supplied |None
@ 8 | Link Units PLC link from PLC
3
@
Q
5]
7
m g Waterproof DRT1-ID04CL Screws Round, water- | Cable with XS2 | Same as | Cable with
s S Terminals DRT1-ID04ACL-1 proof connec- | connector on communi- | XS2 con-
QS o tor (XS2 one end and cations nector
3 8 DRT1-1DO8CL compatible) | cables with power
(;'i g DRT1-IDO8CL-1 XS2 connector | supply
3 = DRT1-OD04CL on both ends
o, 5 with sensor
2 8 DRT1-OD04CL-1 with direct con-
CE g DRT1-OD08CL nector or relay
o o DRT1-ODO08CL-1 Sensof connec:
3 S - tor and sensor -
= 5 | Environment- | DRT1-ID08C with pull-out Cable with XS2 con-
& & |resistive Tran- [pRT1-0DOSC connector nector
© | sistor Termi-
9 | hals DRT1-HD16C
DRT1-HD16C-1
DRT1-WD16C
DRT1-wD16C-1
DRT1-MD16C
DRT1-MD16C-1
B7AC Inter- DRT1-B7AC Screws Round, water- | B7AC x 3 Units | Cable None
face Unit proof connec- with XS2 | (communi-
tor connector | cations
connec-
tions to
B7AC via
round
water-
proof con-
nector)
C200H I/O C200HW-DRT21 |To Back- None PLC-to-PLC Supplied |None
Link Units plane link from PLC
RS-232C DRT1-232C2 DIN Track | Two RS-232 | Devices with M3 termi- | None
Units or screws | ports RS-232C inter- | nal block

sreuiwal Q/| [erads

10198UU092 aJenbs [ewloN

face (e.g., bar-
code reader)
for two ports

12




SECTION 2
Example System Setup

This section provides information on hardware aspects of Masters and Slaves connected to a DeviceNet Network to ensure
the proper operation of the system. Included are system configuration exampl es, basic procedures for wiring, mounting and
setting Master and Slave Units, connecting cables and power supplies, creating I/O tables, and creating and registering scan
lists.

2-1 Basic Procedures and Configuration Examples . ...................... 14
2-1-1  BasiCProcedures. . . ... 14
2-1-2  System ConfigurationExample .. ........ ... ... ... ool 15
2-2  Preparations. . ... ..o 15
2-3 Settingand WiringHardware . . ... 16
2-3-1 Mounting and Settingthe Master Unit. . ..................... 16
2-3-2  Mountingand SettingSlaves . .......... .. i 17
2-3-3  Mounting Connecting DeVICES. . . . ..o i 18
2-3-4 ConnectingCables . ... 19
2-4  Starting CommUNICatIONS . . . ..ot 20
2-4-1  Creating I/0 Tablesfor the Master Unit. ..................... 20
2-4-2  StartingtheSystem. ... 20
2-4-3  Creating and Registering Scan Lists. ... ... 21
2-5 Checking Operations. . . . . ... ot 24
2-5-1  Indicator Status. . ... ..o 24
2-5-2 Readingand WritingData ... ........ ... i, 24
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2-1 Basic Procedures and Configuration Examples

The examples shown here provide the basic operating procedures for
DeviceNet.

2-1-1 Basic Procedures

Use the following procedures to operate the DeviceNet Slave Units. For
details on settings and connections, refer to the operation manual for the
Master Unit. For further details on Slave Units, refer to SECTION 4 General-
purpose Slaves to SECTION 6 Special I/O Slave Units Specifications.

Preparing the Units
1,2,3...

Setting and Wiring Hardware

1,2,3... 1
2
3.
4,
5
6
Starting Communications
1,2,3... 1.
2.
3.
Checking Operations
1,2,3... 1.
2.

=

Select the appropriate Units. Refer to page 15.
Determine the appropriate wiring method. Refer to page 15.

Determine the appropriate method for supplying communications power.
Refer to page 15.

Separate and lay the cables.

Mount the Master Unit and specify the correct settings. Refer to page 16.
Mount the Slave Units and specify the correct settings. Refer to page 17.
Mount other devices to be connected to the Network. Refer to page 15.
Connect the cables. Refer to page 15.

Wire the 1/O cables. Refer to page 15.

Create the I/O tables. Refer to page 20.
Start up the system. Refer to page 20.
Create and register the scan list. Refer to page 21.

Check the status of the indicators on the Unit. Refer to page 24.
Check that data is reading and writing properly. Refer to page 24.

Note The examples provided in this section show the minimum settings to operate
the system. If details on other settings for actual operation are required, refer
the operation manual for the Master Unit. For further details on Slave Units,
refer to SECTION 4 General-purpose Slaves to SECTION 6 Special I/O Slave
Units Specifications.

14
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2-1-2 System Configuration Example

The following diagram shows the operating procedure using a system config-
uration example. The system configuration shown here uses Thin Cables.

C200HW-DRM21-V1 Master Unit
C200H-OD215 (Node 00) S82K-05024 24-V DC Power Supply
Output Unit \ (100 V AC, 50 W) C200HW-DRT21 I/O Link Unit

(Node 07)
C200HX PLC

H7F 7-segment @—J

Display Device

N7

LN C200HX PLC

i
DCN1-1C T-branch Tap j

DCNZ1-3 T-branch Tap with
Terminating Resistor

DCN1-1C T-branch Tap with
Terminating Resistor
DRT1-ID16 Remote

I/O Terminal

16 transistor inputs DRT1-232C2 RS-232C Unit

(Node 01) W allocated 1 input word
(Node 08)

DRT1-OD16 Remote DRT1-TS04T Temperature Input Terminal
I/0 Terminal with 4 inputs (allocated 4 words)
16 transistor outputs (Node 03)

(Node 02)

Power is supplied to each node in the above diagram using the following
devices.

Internal power: S82K-05024 (100 V AC, 50 W)
I/O power: S82K-05024 (100 V AC, 50 W)

2-2 Preparations

Selecting Units Select the following Units as shown in 2-1-2 System Configuration Example.
Master Unit: C200HW-DRM21-V1
Slave Units: DRT1-1D16
DRT1-OD16
DRT1-TS04T
C200HW-DRT21
DRT1-232C2

There is a complete line of OMRON Master Units and Slave Units available
that are compatible with DeviceNet. Select Units that suit the needs of the
system. For further details on types of Units, refer to 1-1-2 Slaves.

Wiring Either Thick Cables or Thin Cables can be used to wire a DeviceNet Network.

Flexible branching of cables is possible by using either T-branch Taps or
multi-drop connections. Restrictions on the maximum network length and total
branch line length depends on the baud rate and type of cable used. For
details, refer to the DeviceNet Operation Manual (W267).

In 2-1-2 System Configuration Example, Thin Cables are used with T-branch
Taps for connecting Slave Units to the trunk line.

Communications Power Each node (Master or Slave) must be supplied with a 24-V DC power supply

Supply for proper DeviceNet communications. The communications power, however,
can be supplied by communications cables and does not require separate wir-
ing.

For systems that have a short maximum network length, power can be sup-
plied to all nodes by using one communications power supply. Various condi-
tions, constraints, and measures affect how the communications power is

15
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supplied. In the examples shown here, the power is supplied from one com-
munications power supply, and communications cables are connected using
T-branch Taps.

Refer to the DeviceNet Operation Manual (W267) for details on methods of
supplying communications power.

Note Use the OMRON Connectors shown below when using Thick Cables and

multi-drop connections for wiring.

XW4B-05C4-T-D XW4B-05C4-TF-D
(Without set screws) (With set screws)

2-3 Setting and Wiring Hardware

2-3-1

Use the following procedures to mount, set, and wire the hardware.

Mounting and Setting the Master Unit

Settings

16

Front panel

DRM21-V1

® MACHINE

— ON

_Nmb
S EHE
al=1z|<
HEEd

The components, functions, and switch settings for the C200HW-DRM21-V1
Master Unit mounted to a C200HX PLC are shown as an example in the fol-
lowing diagram. For information on switch settings and other Master Units,
refer to the operation manual for the Master Unit.

Rear panel

L

Rear-panel DIP switch

Indicators i .
These pins have the foII(M
functions: ]

Pins 1 to 6: Node address
Pins 7 and 8: Reserved (Always OFF.)

~
w
~
o
-
2
-

Here, all pins are set to OFF to set the
node address to 01

Rotary switch

This switch sets the Master's single-digit hexadecimal T one

unit number. Here, set this switch to 0. zi?
NA2
NA3
NA4
NAS
RSV
RSV

Front-panel DIP switch

These pins have the following functions:

Pins 1 and 2: Baud rate

Pin 3: Continue/stop communications for error
Pin 4: Reserved (Always OFF.)

o|~o|oalslo|n|-

Here, all pins are turned OFF to set the baud rate to
125 Kbps and to continue communications for errors. } {

Communications connector
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The Master Unit is mounted to the Backplane of the PLC in the same way as

other Units are normally mounted. For details on mounting Master Units to
PLCs, and mounting control panels to PLCs, refer to the applicable CPU Unit

Mounting

Operation Manual.
2-3-2 Mounting and Setting Slaves
Settings

The following example shows Slave settings. For details on how to set

Slaves, refer to SECTION 4 General-purpose Slaves to SECTION 6 Special I/

O Slave Units Specifications.

C200HW-DRM21-V1
Master Unit (Node 00)

5 7

C200HW-DRT21 I/0
Link Unit (Node 07)

i

DRT1-ID16 Remote I/O Terminal
16 transistor inputs
(Node 01)

rWANAAANAAR
12345678910

DRT1-OD16 Remote I/O Terminal
16 transistor outputs

(Node 01)
S L EEELL:] ;
12345678910

I DRT1-TS04T Temperature
Input Terminal with 4 inputs
(allocated 4 words)

(Node 03)

CILELLLLL]
12345678910

DRT1-232C2 RS-232C Unit
(allocated 1 input word)
(Node 08)

ol lLLL L1
12345678910

« DRT-ID16 Remote I/O Terminals (Transistor Inputs)

Node Address: 01
Baud Rate: 125 kbps

Node Address: 02

DRT-OD16 Remote I/O Terminals (Transistor Outputs)

Baud Rate: 125 kbps
Hold/Clear Outputs for Communications Error:
Clear

DRT1-TS04T Temperature Input Terminals
Node Address: 03

Baud Rate: 125 kbps
Temperature Scale: °C

Display Mode for 2 Digits Below Decimal Point:
Normal mode

« C200HW-DRT21 I/O Link Units
Node Address: 07

Unit Number: 0

Baud Rate: 125 kbps

Write Area Handling for Communications Error:
Clear

DRT1-232C2 RS-232C Units
Node Address: 08
Baud Rate: 125 kbps

17



Setting and V\ﬁring_] Hardware Section 2-3

Mounting

C200H I/O Link Units

C200H 1/0 Link Units are mounted to C200HX Backplanes in the same way
as Units are normally mounted to PLCs. For details on mounting 1/O Link
Units to PLCs, and mounting control panels to PLCs, refer to the CPU Unit's
Operation Manual.

A maximum of 16 C200H 1/O Link Units can be mounted to the CPU Rack and
Expansion /O Racks for a C200HX/HG/HE PLC.

Remote I/O Terminals and Temperature Input Terminals

Remote 1/O Terminals and Temperature Input Terminals are mounted using
either of the following two methods.

» Screw Mounting
While referring to the dimensions for each Slave provided in SECTION 4
General-purpose Slaves to SECTION 6 Special I/O Slave Units Specifica-
tions, open mounting holes in the control panel and secure the Slave
Units to the control panel using M4 screws.
The appropriate tightening torque is 0.6 to 0.98 N(h.

* DIN Track Mounting
Secure the bottom of the Slave Unit to a 35-mm DIN track, or secure the
Slave Unit to the track between two End Plates.

Mounting Examples

The following diagram shows all Units except the PLC node mounted to DIN
tracks.

Master Unit
Temperature

S Input Terminal Output Terminal  Input Terminal
10| [5] A
! iR

0 0O

HDDDD

C200H /O Link Unit
1 RS-232C Unit

N
! 1 00

HEIEIEIEI

::DD:DD:DI

0
L0

2-3-3 Mounting Connecting Devices

18

Connecting devices that require being mounted are as follows:

» T-branch Taps: Secure to the control panel with screws, or mounted to a
DIN track.

» Terminal-block Terminating Resistors: Secure to the control panel with
screws.

Open mounting holes in the control panel and secure the device to the control
panel with screws. Tighten the M4 screws to a tightening torque of 0.6 to
1.18 NIth. The method of mounting devices to DIN track is the same as for
Slave Units. Refer to the DeviceNet Operation Manual (W267) for details.
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2-3-4 Connecting Cables

Connecting Connect the Master Unit and T-branch Taps, T-branch Taps and T-branch
Communications Cables Taps, and T-branch Taps and Slaves with Thin DeviceNet Communications
Cables.

If Terminating Resistors are connected to T-branch Taps, connect to the T-branch Tap furthest
from the power supply. The T-branch Tap, however, must be within 6 m of the furthest node.

24-V DC power supply
C200HX PLC
N C200HX PLC
7-segment display @—J T-branch Tap P j

device M7F

T-branch Tap T-branch Tap

]

Temperature Input Terminal

Remote I/O Terminal

W RS-232C Unit

Remote 1/0O Terminal

If Terminal-block Terminating Resistors are used, the Terminating Resistor must be con-
nected to the end of a cable within 1 m from the furthest node.

Use the following procedure to connect the cables. Refer to 4-2 Connecting
Communications Cables to General-purpose Slaves for details.

1,2,3... 1. Prepare the communications cables and attach the connectors to the ca-
bles.

2. Connect the communications cable connectors to the node connectors on
the Master Unit, T-branch Taps, and Slaves.

Wiring the Internal Power Most nodes on the network require an internal power supply in addition to the
Supply communications power supply to operate the device. Supply internal power to
all nodes except for the Master Unit and C200H 1I/O Link Unit. Connect M3
crimp terminals to the power lines and then connect them to the terminal

block.
Wiring the I/O Power If required, an 1/0 power supply for I/O devices is connected to the Remote I/
Supply O Terminals. Connect M3 crimp terminals to the power lines and then connect

them to the terminal block.

Wiring 1/0O Connect M3 crimp terminals to the signal lines of Remote 1/O Terminals and
Temperature Input Terminals and then connect them to the terminal block.

19



Starting Communications Section 2-4

2-4  Starting Communications

After setting and wiring the hardware, turn ON the communications power
supply, the internal power supply of each node, and the 1/O power supply, and
then start communications using the following procedure.

2-4-1 Creating I/O Tables for the Master Unit

I/O tables must be created in the CPU Unit to distinguish between the differ-
ent Slaves mounted to the PLC.

Turn ON the PLC to which the Master Unit and C200H 1I/O Link Unit are
mounted, connect the Peripheral Devices to the PLC, and create the I/O
tables. Once the I/O tables have been created, turn OFF the power to the
PLC. The following example shows the procedure for creating I/O tables using
a Programming Console. For details on creating I/O tables, refer to the Oper-
ation Manual for the Peripheral Device being used.

1,2,3... 1. Turn ON power to Master Unit.
2. Switch the operating mode switch to PROGRAM mode.
3. Input the following key sequence.

M
CH
SHIFT *

]

Precautions

¢ Do not turn ON multiple Master Units in a DeviceNet Network until scan
lists for all Masters have been registered. Finish creating 1/0 tables for
one Master Unit before creating tables for another Master Unit.

» Do not turn ON the power supply to other nodes or the communications
power supply when creating 1/O tables.

2-4-2  Starting the System

Turn ON the communications power supply and the power to other nodes in
the following order.

1,2,3... 1. Turn ON the communications power supply.

20
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2. Turn ON the power to each Slave.
3. Turn ON the power to the Master Unit.

The power supplies listed above can all be turned ON simultaneously. The
external 1/0 power supply can be turned ON at any time.

2-4-3 Creating and Registering Scan Lists

Note

Note

Creating and Registering
Fixed Allocation Scan
Lists

Scan lists are lists that register the information that is transferred between
Master Units and Slaves. The Master Unit compares the scan list with the sta-
tus of the Slave currently being communicated with, so communications with
the Slave are always being checked.

For details on scan lists and remote I/O communications, refer to the opera-
tion manual for the Master Unit.

When the scan list is disabled, communications are possible with all Slaves
on the DeviceNet Network with fixed allocations. Without scan lists, however,
the Master Unit cannot check if there is an error in a Slave. For normal opera-
tions, always enable the scan lists.

Precautions

* User I/O Allocations

The user can allocated desired words for Slave 1/O in the DeviceNet 1/O
Areas (Input Area, Output Area) in the Master Unit. When user allocations
are used, scan lists must be created with a DeviceNet Configurator and
registered in the Master Unit. The scan list is enabled as soon as it is reg-
istered, and I/O communications start according to the scan list. For
details, refer to the DeviceNet Operation Manual (W267) and the
DeviceNet Configurator Operation Manual (W328).

Fixed I/O Allocations

Slave I/O is allocated in the DeviceNet I/O area (Input Area, Output Area)
in the Master Unit in the same order as the Slave node addresses. When
fixed allocations are used, the scan lists are automatically created and
registered using the software switches. The scan list is enabled as soon
as it is registered, and I/0O communications start according to the scan list.
The registered scan lists can be cleared using the software switches.

If scan lists are not enabled, operation will be performed on the DeviceNet
network according to fixed allocations, but the Master will not be able to rec-
ognize errors. Always enable the scan lists during normal operation.

The method of creating and registering scan lists for fixed allocation using
Programming Console is explained here. For details on operating the Periph-
eral Device, refer to the Operation Manual for the Peripheral Device being
used with the PLC. For details on creating scan lists, refer to the operation
manual for the Master Unit. For fixed allocations, the PLC’s Peripheral Device
is used to operate the Master Unit's software switches, monitor the Status
Areas (Master Status Area 1 and Registered Slave Data Area), and create
and register scan lists.
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1,2,3...

Creating and Registering Scan Lists

Use the following procedure to create, register, and enable the scan lists.
 The following procedure shows how to clear scan lists.

a s wn e

\ \ r \
[ t [CHG [ 0 ]WRITE
J J \ J

Switch the operating mode switch to PROGRAM mode.
Display the initial screen.

Monitor IR 100 (software switches).

Turn ON bit 01(Scan List Clear Bit).

Monitor IR 101 (Master Status Area 1) and check that bit 09 (scan list op-
eration end) turns ON.

Turn OFF bit IR 10001.
The following procedure shows how to check the registered slave data.

|¢|T

Monitor IR 102 to IR 105 (Registered Slave Data Area), and check that bits
00, 01, 02, 03, 07, and 08 are ON.

The numbers in the following table indicate the node addresses. In the
Registered Slave Data Area, the bits corresponding to the nodes that are
communicating properly are ON.

15 14 13 12 11 10 4 3 2 1 ° Blt

g 8 7 & 5
IR102| 1514} 13} 12 11§10§9@6§5§4 @@@o

IR103|31i30i29i28[27{26{25i24] 23} 2221} 20} 19} 18} 17} 16

IR104| 47146} 45! 44|43} 4241} 40| 3938} 37i36|35i34133}32

IR105)63i62i61i60|59i58i57i56[55i5ai53i52|51!50! dsi 48
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Master Unit

1,2,3...

« The following procedure shows how to create and register scan lists.

el e

[CHG][ 1 ]WRITE
J\ J

L) o]

Monitor IR 100 (software switches).
Turn ON bit 00 (Scan List Enable Bit).

Monitor IR 101 (Master Status Area 1), and check that bit 09 (scan list op-
eration end) turns ON.

Turn OFF bit IR 10000. The scan list will be created, registered, and 1/10
communications will start with the scan list enabled.

Software Switches and Status Area

The software switches and Status Area are allocated in IR words according to
the Master Unit’s unit number as shown in the following diagram.

C200HX/HG/HE/HS CPU Unit

IR, 100
IR 190
IR 400

IR 450

DME032
DM6E034

DM8062

IR Area

Unit No. 0

Unit No.0 to 9
First word: 100 + (10 x unit No.)

Software switch: 1 word

Unit No. Ato F

SR R 109 First word: 400 + 110 x (unit No. ~10)
IR %01 Status Area: 9 words
Unit No. 9 ‘ 10 words
\ IR 109
Unit No. Al
Unit No. F
DM Area Unit No. 0
unit No. 0 DMG032 . — First word: DM 6032 + (2 x unit No.)
UnitNo. 1 ___DM6033 Status Area: 2 words
Unit No. F,
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The following diagram shows the Status Area configuration for unit number 0.

IR Area
IR 101 Master Status Area 1 (1 word)
IR102 [~~~ """ """~~~ """"77°7°==°°4
Registered Slave Data Area (4 words)
IR106 [~~~ """ """~~~ """"77°"°=°°41
Normal Slave Data Area (4 words)
IR 109
DM Area
DM 6032 Master Status Area 2 (1 word)
DM 6033 | Current Communications Cycle Time
(1 word)

2-5 Checking Operations

Use the procedures provided here to check that I/O communications are oper-
ating normally.

2-5-1 Indicator Status

I/O communications are operating normally if the MS and NS indicators for all
nodes are lit in green, and the 7-segment indicator on the front panel of the
Master Unit is displaying the node address of the Master Unit as shown in the
following diagram (when the Master Unit's node address is 00), and the scan
list is enabled.

Master Unit

Tt

B I P

% OFF: Scan list enabled
Master Unit node address 00

2-5-2 Reading and Writing Data

Connect the Peripheral Device for the PLC to the Master Unit, write the Mas-
ter Unit's Output Area and are read the Input Area, and check that the data is
the same in the Slaves.

Refer to the operation manual for the Master Unit for details on Output Area
and Input Area addresses and how to allocate Slave I/O.
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I/O between Remote I/O Create ladder programs in the PLC of the Master Unit, and check that when
Terminals the switch on the DRT1-ID16 Input Terminal turns ON, the indicator on the
DRT1-OD16 Output Terminal turns ON.
Master Unit
N
DRT1-ID16

Input Terminal

Switch1 (bit 00) ﬁ
. alla

35100 05100
C DRT1-OD16 .
Output Terminal
Indicator (bit 00)
=

——

Slave Allocations

In the system configuration examples in this section, Slave I/O is allocated in
the Master Unit's IR Area for fixed remote 1/0O communications as shown in
the following diagram.

Output area Input Area

IR50 | Notused. IR 350 | Not used.

IR51 | Not used. IR 351 | DRT1-ID16

IR52 | DRT1-OD16 IR 352 | Not used.

IR 53 IR 353

RS54 Not used. IR354 | pRT1-TSO04T

IR 55 IR 355

IR 56 IR 356

IR57 | C200HW-DRT21 IR 357 | C200HW-DRT21

IR58 | Not used. IR 358 | DRT1-232C2

IR 59 | Not used. il IR 359uA Not used. an
Displaying Temperature Operation can be checked by displaying the temperature data input into the
Data with 7-segment Temperature Input Terminal on the 7-segment display (static, negative logic
Display model) connected to the Output Unit (IR 110) of the Master’'s PLC.

The temperature data can be converted to BCD data by using the BCD(024)
instruction (when the temperature data is negative, it can be converted to pos-
itive data using the NEG(160) instruction). For details on using instructions,
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refer to the C200HX, C200HG, C200HE Programmable Controllers Operation

Manual (W322).

35315

|} NEG
Rightmost bit of temperature data 353
DM1000
35315
1 MOV (21)
353
DM1000
25315
i BCD (24)
Normally ON DM1000
110

« Use the MVN(022) instruction to reverse data for displays that require

positive logic.
¢ Use the 7SEG(214) instruction in the I/O Unit instructions for dynamic dis-
plays.
Checking I/O Links for Read/Write Areas in the C200H 1/O Link Unit are allocated by default to the
C200H I/O Link Units words in the PLC that it is mounted to as follows:

Read Area: IR 50 (1 word)
Write Area: IR 350 (1 word)

The C200H 1/O Link Unit's Read/Write Areas are normally linked to the Input/
Output Areas of the Master (the Input/Output Areas occupied by the C200H I/
O Link Unit in the Master Unit) as shown in the following diagram.

Master Unit

Slave

a
C200H /O Link Unit

IR 357

|

IR 050

Input Area Output area

IR 057

4

2
IR 350

Read Area Write Area

Connect the Peripheral Device to the PLC, monitor the changes in current
positions, and check that the links are operating normally.
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SECTION 3
Common Slave Specifications

This section provides specifications that are common to all Slaves.

3-1 Common Slave Specifications . ... 28
3-1-1 Communications Specifications. . ............ ... .. ... ... 28
3-1-2 MSandNSIndicators. .. ...t 29
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3-1 Common Slave Specifications

3-1-1

28

Communications Specifications

Item

Specification

Communications protocol

DeviceNet

Supported connections (commu-
nications)

Master-Slave: Remote I/O and explicit messages
Both conform to DeviceNet specifications

Connection forms

Combination of multi-drop and T-branch connec-
tions (for trunk or drop lines)

Baud rate

500 kbps, 250 kbps, or 125 kbps (switchable)

Communications media

Special 5-wire cables (2 signal lines, 2 power
lines, 1 shield line)

Communications | 500 kbps
distances

Network length: 100 m max. (100 m max.)
Drop line length: 6 m max.
Total drop line length: 39 m max.

250 kbps

Network length: 250 m max. (100 m max.)
Drop line length: 6 m max.
Total drop line length: 78 m max.

125 kbps

Network length: 500 m max. (100 m max.)
Drop line length: 6 m max.
Total drop line length: 156 m max.

Parentheses indicate the length when Thin Cables are used.

Communications power supply

11to 25V DC

Max. number of nodes

64 nodes (including Configurator when used)

Max. number of Masters

Without Configurator: 1
With Configurator: 63

Max. number of Slaves

63 Slaves

Communications cycle time

Without Configurator:
Input Slaves (16-pt): 16
Output Slaves (16-pt):16
Cycle time at 500 kbps: 9.3 ms
With Configurator: Set between 2 and 500 ms
Calculated value takes priority if longer.

Max. communications cycle time
with multiple Masters

Input Slaves (16-pt): 16
Output Slaves (16-pt):16

Max. cycle time at 500 kbps: 18 ms

Error control checks

CRC error check




Common Slave Specifications

Section 3-1

3-1-2 MS and NS Indicators

This section describes the meaning of MS and NS indicators for the Slave
Units. The MS (Module Status) indicator displays the status of a node on the
network. The NS (Network Status) indicator displays the status of the entire
network. The MS and NS indicators can be green or red and they can be OFF,
flashing, or ON. The following table shows the meaning of these indicator
conditions.

The following diagram shows the indicator panel on a basic Slave Unit. The
position and status of the indicators, may change depending on the specific

Slave Unit.
MS NS
Indica- | Color | Status Definition Meaning
tor
MS Green |ON Device Normal operating status.
Operational
Flashing | Device in Reading switch settings.
Standby
Red ON Unrecover- | Unit hardware error: Watchdog timer
able Fault error.
Flashing | Minor Fault | Switch settings incorrect, etc.

OFF No Power Power isn’t being supplied, waiting for ini-
tial processing to start, or the Unit is
being reset.

NS Green |ON Link OK. Network is operating normally (communi-
On-line, cations established)
Connected.
Flashing | On-line, Not | Network is operating normally, but com-
Connected | munications have not yet been estab-
lished.

Red ON Critical Link | A fatal communications error has

Failure occurred. Network communications are
not possible. Check for a node address
duplication or Bus Off error.

Flashing | Connection | Communications timeout.

Time-out

OFF Not Pow- Checking for node address duplication

ered/ on the Master, switch settings are incor-

Not On-Line |rect, or the power supply is OFF.
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SECTION 4
General-purpose Slaves

This section provides specifications and describes the components, indicators, switch settings, and other aspects of
General-purpose Slaves.

4-1 Common Specificationsfor General-purpose Slaves. .................. 33
4-1-1  Current Consumptionand Weight .......................... 33
4-2  Connecting Communications Cablesto Genera -purpose Slaves. . . ....... 34
4-2-1  Connecting CommunicationsCables. ....................... 34
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4-1 Common Specifications for General-purpose Slaves

The following table lists specifications which are common to all General-pur-
pose Slaves. For details of specifications for each Slave, refer to the following
Slave specifications pages.

Item Specifications
Communications power |11 to 25V DC (Supplied from the communications con-
supply voltage nector.)

Internal power supply 20.41t0 26.4V DC (24 V DC, —15 to +10%)
voltage
I/O power supply voltage |20.4to 26.4V DC (24 V DC, —15 to +10%)
Noise immunity +1.5kVp, Pulse width: 0.1to 1 ps
Pulse rise time: 1 ns
(via noise simulator)
Vibration resistance 10 to 55 Hz, 1.0-mm double amplitude
Shock resistance 200 m/s2
Dielectric strength 500 V AC (between isolated circuits)
Insulation resistance 20 MQ min. at 250 V DC (between isolated circuits)
Ambient temperature 0to 55°C
Ambient humidity 35% to 85%
Operating atmosphere No corrosive gases
Storage temperature —20 to 65°C
Mounting M4 screw mounting or DIN 35-mm track mounting
Mounting strength 50 N
Track direction: 10 N
Screw tightening torque | M2 (Communications connector):  0.25 to 0.3 NIh
M3 (Power supply, I/O terminals): 0.3 to 0.5 N
M4 (Mounting Unit): 0.6 to 0.98 NIth

4-1-1 Current Consumption and Weight

The following table lists the current consumption, weight, and connector lock
strength for basic Slaves.

Model Communications Internal power Weight
power supply supply
DRT1-ID08(-1) 30 mA max. 50 mA max. 135 g max.
DRT1-ID16 (-1) 30 mA max. 50 mA max. 170 g max.
DRT1-OD08(-1) 30 mA max. 50 mA max. 140 g max.
DRT1-OD16 (-1) 30 mA max. 50 mA max. 180 g max.
DRT1-MD16 25 mA max. 45 mA max. 170 g max.
DRT1-ID16T(-1) 30 mA max. 90 MmA max. 315 g max.
DRT1-ID16TA(-1) 50 mA max. (Same as communica- | 315 g max.
tions power supply)
DRT1-OD16T(-1) 30 mA max. 90 mA max. 315 g max.
DRT1-OD16TA(-1) |50 mA max. (Same as communica- | 315 g max.
tions power supply)
DRT1-MD16T(-1) 30 mA max. 90 MmA max. 315 g max.
DRT1-MD16TA(-1) |50 mA max. (Same as communica- | 315 g max.
tions power supply)
DRT1-ID32ML(-1) |50 mA max. (Same as communica- | 110 g max.
tions power supply)
DRT1-OD32ML(-1) |90 mA max. (Same as communica- | 100 g max.
tions power supply)
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Model Communications Internal power Weight
power supply supply
DRT1-MD32ML(-1) |70 mA max. (Same as communica- | 110 g max.
tions power supply)
DRT1-ID16X(-1) 30 mA max. 70 mA max. 110 g max.
DRT1-OD16X (-1) |30 mA max. 70 mA max. 110 g max.
DRT1-HD16S 40 mA max. 60 mA max. 140 g max.
DRT1-ND16S 40 mA max. 60 mA max. 140 g max.
DRT1-AD04 30 mA max. 80 mA max. 160 g max.
DRT1-AD04H 30 mA max. 130 mA max. 160 g max.
DRT1-DA02 30 mA max. 140 mA max. 160 g max.
DRT1-TS04T 30 mA max. 130 mA max. 230 g max.
DRT1-TS04P 30 mA max. 130 mA max. 160 g max.
CQM1-DRT21 40 mA max. 80 mA max. at5V DC | 185 g max.
(Power supplied from
the PLC’s Power Sup-
ply Unit.)
CPM1A-DRT21 30 mA max. 50 mA max. at5V DC | 125 g max.
(Power supplied from
the PLC’s CPU Unit.)

4-2 Connecting Communications Cables to General-purpose

Slaves

4-2-1

1,2,3...

Communications cables are connected to General-purpose Slaves using nor-
mal square connectors.

Connecting Communications Cables

Use the following procedure to prepare and connect the communications
cables to the connectors. Although some connectors are equipped with set
screws and some are not, the methods used to connect the cables to the con-
nectors are the same.

1. Remove about 30 to 80 mm of the cable covering, being careful not to dam-
age the shield weaving underneath. Do not remove more than necessary;
removing too much of the covering can result in short circuits.

About 30 to 80 mm
(Remove as little as possible.)

1

PRSI KKREIKLKS,
LEREKIREIKL

R0RIIALHLIANKS
02000202 % %6 %% % % %%

2. Carefully peel back the weaving. You will find the signal lines, power lines,
and the shielding wire. The shielding wire will be loose on the outside of
the other lines, but it is harder than the weaving and should be easily iden-
tified.

Shielding wire
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3. Remove the exposed weaving, remove the aluminum tape from the signal
and power lines, and strip the covering from the signal and power lines to
the proper length for the crimp terminal connectors. Twist together the
wires of each of the signal and power lines.

==
N
ey

Strip to match the crimp terminals

4. Attach the crimp terminals to the lines and then cover any exposed areas
of the cable and lines with electricians tape or heat-shrinking tubes.

5. Orient the connector properly, loosen the line set screws, and then insert
the lines in order: Black, blue, shield, white, and then red. The wiring meth-
od is the same regardless of whether or not the connector is equipped with
set screws.

Connector without Set Screws Connector with Set Screws

Black (-V
Blue (CAN low)

Blue (CAN low)
Shield . \
/ Shield
N“ o’ '
White (CAN high) /\

Red (+V) Red (+V)

Black (-V

@ — White (CAN high)

There are colored stickers provided on the Master Unit and Slaves that match
the colors of the lines to be inserted. Be sure that the colors match when wir-
ing the connectors. These colors are as follows:

Color Signal
Black Power line, negative voltage (-V)
Blue Communications line, low (CAN low)
Shield
White Communications line, high (CAN high)
Red Power line, positive voltage (+V)

Note Be sure the line set screws are sufficiently loosened before attempt-
ing to insert the lines. If these screws are not loose, the lines will en-
ter the gaps in the back of the connector and will not lock properly.
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6. Tighten the line set screws for each line in the connector. Tighten the
screws to a torque of 0.25 to 0.3 Nm.
You will not be able to tighten these screws with a normal screwdriver,
which narrows to a point at the end. You will need a screwdriver that is con-
sistently thin for the entire length.

Connector without Set Screws

Use a flat-blade screwdriver that is
consistently thin at the end.

Crimp Terminals
We recommend the following crimp terminals.
» Phoenix Contact, Al-series Crimp Terminals
z—_l_—-<— Ef
Crimp Wire
terminal

Insert the line into the terminal and then crimp.

The following crimp tool is also available.

Phoenix Contact, ZA3 Crimp Tool
The OMRON XW4Z-00C Screwdriver is available for tightening the line set
screws. The end of the screwdriver has the following dimensions.

Side View  Front View

—lf- |

0.6 mm 3.5 mm

» Supplying Communications Power Using T-branch Taps
Connect the V+ and V- of the power lines to the connectors in the same
way as for the communications cables. If the communications power sup-
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ply is in one location only, connect a shield to the connectors when fixing
them, and ground to 100 Q max.

T-branch Tap or Power Supply Tap

. 5

CA_N H o Communications
Shield | Communications power supply
CAN L cable SElge

V_

Ground (100 Q max.)

‘ \

FG V- V+

Communications
power supply

— Ground (100 Q max.)

Power supply with cable grounded
(one location only)

4-2-2 Connecting Communications Cables to the Nodes

Align the node connector with the cable connector and fully insert the project-
ing part of the cable connector into the node connector. Depending on the
type of Slave used, the connectors are secured with screws or a connector
band, or there is no component for securing the connectors. Always fix
securely those connectors that can be secured.

Master

Temperature
[ Input Terminal Output Terminal Input Terminal

HDDDD

[ i

]
L]

HEIEIEIEID

D:D::DD:DI

==
[ ]
[ ]

Securing Slave Connectors with Screws
Tighten the screws fixing the connectors to a torque of 0.25 to 0.3 NIh.

Securing Slave Connectors with Connector Bands
Use the following procedure to secure connectors with connector bands.
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38

1,2,3... 1. Pull out the connector band from the Slave Unit.

Slave

[ ' )

——

| Connector band
E Slave

2. Lift up the connector band.
3. Insert the connector into the Slave Unit.

( \ Ifj
1

4. Wrap the connector band around the connector and secure firmly.
[ \
H:

Note Multidrop connectors cannot be secured.

Multi-drop Connections

* Multi-drop Connections with Accessory Connector (Thin Cables Only)
The connectors provided with the Units can be used for a multi-drop con-
nection as long as thin cables are being used, just insert both lines into
the same hole in the connector. Be sure to use crimp connectors on both
lines. The following illustration shows a multi-drop connection for a con-
nector without set screws.

When connecting two lines to the same hole, first place them together in one
pressure-welded terminal as shown below.

Pressure-welded Cables

terminal for 2 lines

Pressure-welded terminal: Pheonix Contacts model AI-TWIN2X0.5-8WH
(product number 3200933)

Pressure-welding tool: Pheonix Contacts model UD6 (product number
1204436)
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» Multi-drop Connections with Special Connector (Thin or Thick Cables)
A multi-drop wiring connector (sold separately) can be used to wire a
multi-drop connector for either thin or thick cables. This multi-drop wiring
connector is required to wire a multi-drop connection with thick cables,
which are too thick for two lines to fit into the connector provided with the
Units.

The multi-drop wiring connector cannot always be used with Master Units
or the CQML1 I/O Link Units because it may come into contact with the Units
mounted next to the Master Unit or the CQM1 I/O Link Unit. If this happens,
use a T-branch Tap to wire the connection.

4-2-3 Mounting Terminating Resistors
Terminating Resistors must be used at both ends of the trunk line.

Terminating Resistors

 T-branch Tap Terminating Resistors
A terminating resistor is included with the T-branch Tap. Clip the leads on
the resistor to about 3 mm and insert it into the T-branch Tap as shown in
the following diagram. The resistor can face in either direction.

» Terminal-block Terminating Resistors
A terminating resistor is built into the Terminal-block Terminating Resistor.
To connect the cable to the Terminating Resistor, attach standard M3
crimp terminals to the signal wires and securely screw the terminals to the
Terminal-block Terminating Resistor. Tighten to a torque of 0.3 to 0.5 Nh.
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Transistor Remote I/O Terminals Section 4-3

4-3 Transistor Remote I/O Terminals

4-3-1

Node Address, Baud Rate, and Output Hold/Clear Settings

This section describes the Slaves’ node address setting, baud rate settings,
and hold/clear outputs for communications error setting. These settings are
made using the following pins on the DIP switch.

Node address setting: Pins 1 through 6
Baud rate setting: Pins 7 and 8

Output hold/clear setting:Pin 10 (affects only outputs)

Node Address Settings

Note

Baud Rate Setting

40

Note

-AAAAAARAAN
4

°12345678910

| [ Output hold/clear setting for
‘ communications errors (for outputs)
Node address setting

— Reserved (Always OFF.)
Baud rate setting

The node address of the Remote I/O Terminal is set with pins 1 through 6 of

the

DIP switch. Any node address within the setting range can be used as

long as it isn’t already set on another node.

DIP switch setting Node address
Pin6 | Pin5 | Pin4 | Pin3 | Pin2 | Pin1l

0 0 0 0 0 0 0 (default)
0 0 0 0 0 1 1
0 0 0 0 1 0 2

1 61

62
1 1 1 1 1 1 63
0: OFF, 1: ON
1. Refer to Appendix A Node Address Settings Table for a complete table of
DIP switch settings.

2. The Slave won't be able to participate in communications if the same node

address is used for the Master or another Slave node (node address dupli-
cation error).

Pins 7 and 8 are used to set the baud rate as shown in the following table.

Pin7 | Pin 8 Baud rate

OFF |OFF |125 kbps (default)

ON

OFF | 250 kbps

OFF |ON 500 kbps

ON

ON Not allowed.

1.

Always turn OFF the Slave’s power supply (including the communications
power supply) before changing the baud rate setting.

Set the same baud rate on all of the nodes (master and slaves) in the Net-
work. Any slaves with baud rates different from the master’s rate won'’t be
able to participate in communications. Furthermore, a node with an incor-
rect baud rate may cause communications errors between nodes with cor-
rect baud rate settings.
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Setting Pins 9 and 10 The functions of pins 9 and 10 differ for inputs and outputs, as shown in the
following diagram.

58

910

L Input: Not used (Always OFF)

oN

Output: Hold/Clear outputs for communications error
Reserved: Always OFF

Pin 9: Reserved (Always OFF)
Pin 10: As follows:

Inputs: No function (Always OFF)

Outputs: Hold/Clear outputs for communications error

OFF (Clear):  All output data from the Master will be cleared to 0 when a
communications error occurs.

ON (Hold): All output data from the Master will be retained when a
communications error occurs.

Pins 9 and 10 are factory-set to OFF.

4-3-2 Transistor Remote Input Terminals with 8 Points:
DRT1-ID08 (NPN) and DRT1-ID08-1 (PNP)

Input Specifications

Item Specification

Model DRT1-1D08 DRT1-1D08-1

Internal /O common NPN PNP

Input points 8 points (allocated one word in Master)

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

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

OFF current 1 mA max.

Input current 10 mA max./point

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 8 points with one common
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Components of the DRT1-ID08 and DRT1-ID08-1

N

/

Input indicators
Indicate the status of each contact. (Lit
when the input is ON.)

= DeviceNet Indicators

R (Refer to page 312.)

Terminal block

DIN track mounting hooks

Communications connector

DIP switch (Refer to page 40.)
Pins 1 to 6: Node address setting

Pins 7 and 8: Baud rate setting
Pins 9 and 10: Reserved (Always OFF.)

Internal Circuits
The following diagram shows the internal circuits for the DRT1-1D08 Input Ter-

minal.
Photo-
- coupler Photocoupler @V 24vDC
w
v le L N @V 24VDC
L | {Ys¥ix 3
CANH|@ . >’ T3 —®@o
Physi- o
DRAIN |® cal Photo- 3 ®1
ayer coupler
CANL |® P w2 [Photocoupler b
v-|@ mEmbE T |
— — | E3 OLIEEE: -
+---1 ” 11
5
SOURCE 60— | 11
24V DC + DC-DC P
converter i
Isolated) N
SOURCE ¢ ( - |::
24V DC — : 26
| © G
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The following diagram shows the internal circuits for the DRT1-ID08-1
Remote Input Terminal.

Photo- ® V
coupler : Y aavoc
@] wPhotocoupler
V+|@ _D_ > "E‘""‘ ©0
sy L L
. N i 3 —'Wv—@
CANH|®@ Physi- 277 . l )
DRAIN|© I(;ayler Photo- :
coupler | g2
CANL|® p gg :
L 180 wPhotocoupler !
V-|@© £e hotoco |
B _»(_}]51! e
© G
SOURCE |
24V DC+ DC-DC | G
converter |
SOURCE (Isolated) | |
24V DC -

Wiring The following diagram shows the wiring of the DRT1-IDO8 Remote Input Ter-
minal.

SOURCE

24VDC 24V DC

I 1T 1

8 9 10 11 12 13 14
OB ORNONNO
1 2 3 4 5 6 7
O O ©

— ql+

Internal circuits
power supply

]

—qpl+
5 2z 2 = 5 2z
1/0 power supply & 5 =8 2 8 g £ s
c T & c = c T 2
R 3 o 2 5 o
S 8 3 s 3 S 8 3
o o m o o o o o
NPN output 2-wire sensor NPN output 3-wire

3-wire sensor (limit switch) sensor

(photoelectric or
proximity sensor)

(photoelectric or
proximity sensor)
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The following diagram shows the wiring of the DRT1-ID08-1 Remote Input
Terminal.

SOURCE
24V DC 24VDC

E>2 ol & ® B

Internal circuits
power supply

— + —
—”— —~ o) —
1/0 power supply e & = s T s & %
s 5 2 o 3 o & 2
8 & © s ° 3 8 ©
m m o o o m o o
PNP output 3-wire 2-wire sensor PNP output 3-wire
sensor (limit switch) sensor
(photoelectric or (photoelectric or
proximity sensor) proximity sensor)

Note 1. The V terminals (terminal numbers 9 and 14) are connected internally, as
are the G terminals (terminal numbers 2 and 7). When 1/O power is sup-
plied to terminals 9 and 2, power can be supplied to sensors from terminals
14 and 7.

When the power supply exceeds 1.2 A, the power supply should not be in-
put through the terminals; an external power supply must be used instead.

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



Transistor Remote I/O Terminals Section 4-3

Dimensions The following diagram shows the dimensions for the DRT1-ID08 and DRT1-
ID08-1 Remote Input Terminals. All dimensions are in mm.
[ Approx. 73 |
(With connector attached) ' ﬁ’
RN
| | ——— D
5 ’ b “
.5 NS
= X
3 AN
| Iy
\\
~ Ao o ok _— T
= 00000
125 max. 40 max.
Mounting holes
Two, 4.2 dia. or M4

™

o

+

Q

| ;

D

115+0.3

4-3-3 Transistor Remote Input Terminals with 16 Points:
DRT1-ID16 (NPN) and DRT1-ID16-1 (PNP)

Input Specifications

Item Specification

Model DRT1-ID16 DRT1-ID16-1

Internal /O common NPN PNP

Input points 16 points

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

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

OFF current 1 mA max.

Input current 10 mA max./point

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 16 points with one common
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Components of the DRT1-ID16 and DRT1-ID16-1

Input indicators

\ Indicate the status of each contact. (Lit
when the input is ON.)

- DeviceNet Indicators
ELEEEELEE! (Refer to page 312.)
Terminal block

DIN track mounting hooks

Communications connector

DIP switch (Refer to page 40.)

Pins 1 to 6: Node address setting
Pins 7 and 8: Baud rate setting
Pins 9 and 10: Reserved (Always OFF.)

Internal Circuits

The following diagram shows the internal circuits for the DRT1-ID16 Remote
Input Terminal.

Photo-
coupler Photocoupler l—@V 24V DC
] ] w
v+ |© I I ®V 24VDC
CANH|@ — 'Léfffx’ T3 —————©0
Physi- -
DRAIN |© |C£/Ier Photo- | _ . 3 —oL
coupler =
CANL |@ 1 % 3 Photocoupler : :
v_|@ — &5 N L]
— _ 'SEIEEE Lo
TS 3 o
B
3 Il
SOURCE @—— — [
24V DC + DC-DC b
converter b
SOURCE @— (Isolated) - | S
24V DC - :
© G
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The following diagram shows the internal circuits for the DRT1-ID16-1
Remote Input Terminal.

Cov
Photo-
coupler ©V 24VvVDC
— >~ Photocoupler
v+ (@ —| |— — @0
CANH |© Physi- '\.éff!j £ 3 W01
DRAIN |© cal Photo- Lo
layer coupler T2 [
CANL (@ 53 I
L0 ~ [
wle— | Lgraoone |
(A1 5 ¢ o
® G
SOURCE ||
24V DC + DC-DC G
converter :
SOURCE @— (Isolated) | '
24V DC -
Wiring The following diagram shows the wiring of the DRT1-ID16 Remote Input Ter-
minal.
SOURCE
24VDC 24V DC
[ 1T 1
12 13 14 15 16 17 18 19 2Q 21 22
ONOEONONONIONCECEN®
1 2 3 11

OO 060 600 6 vl

—q| +

Internal circuits
power supply

|L

= T o g < g 2 g
3 £ £ 3 3 £ 3
I/O power supply g s 8 § g S |
:E § 2 : 2 8 ¢
o o m o o m o o
NPN output 3-wire ~ 2-wire sensor NPN output 3-wire
sensor (limit switch) sensor .
(photoelectric or (photoelectric or
proximity sensor) proximity sensor)
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48

The following diagram shows the wiring of the DRT1-ID16-1 Remote Input
Terminal.

SOURCE
24V DC 24V DC
| p—— I i |

12 13
1 2 3
O,

— i+

CNIONIOOMOIIONOIONCINO

11

®© 6060 60 6 6o .

Internal circuits
power supply

]

L

==

2 23 s £ 225
/O powersupply | § £ & 8 = L
L T ¢ 2 c S T <
s % 8 3 8 3 % 3
D @® @ o @ D © @
PNP output 3-wire ~ 2-wire sensor PNP output 3-wire
sensor (limit switch) sensor _
(photoelectric or (photoelectric or
proximity sensor) proximity sensor)
Note 1. Wire colors in parentheses are the previous JIS colors for photoelectric
and proximity sensors.
2. The V terminals (terminal numbers 13 and 22) are connected internally, as

are the G terminals (terminal numbers 2 and 11). When 1/O power is sup-
plied to terminals 13 and 2, power can be supplied to sensors from termi-
nals 22 and 11.

When the power supply exceeds 1.2 A, the power supply should not be in-
put through the terminals; an external power supply must be used instead.



Transistor Remote I/O Terminals

Section 4-3

140+0.3

Dimensions The following diagram shows the dimensions for the DRT1-ID16 and DRT1-
ID16-1 Remote Input Terminals. All dimensions are in mm.
| Approx. 73 [
(With connector attached) ‘
I@ R =
! -1
% — L -
© MS_ NS X
=
o ' 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 | \\
ITTITIIITrrrrTry |
Aoaok pa T
Y 00000
150 max. 40 max.
Mounting holes
Two, 4.2 dia. or M4
©

(32)

o

+l

o

<

©

4-3-4 Transistor Remote Output Terminals with 8 Points:
DRT1-OD08 (NPN) and DRT1-ODO08-1 (PNP)

Output Specifications

Item Specification
Model DRT1-OD08 DRT1-ODO08-1
Internal I/O common NPN PNP

Output points

8 points (Master Unit uses one word)

Rated output current

0.3 A/point, 2.4 A/lcommon

Residual voltage

1.2 V max. (at 0.3 A,
between each output termi-
nal and G)

1.2 V max. (at 0.3 A,
between each output termi-
nal and V)

Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits

8 points with one common
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Components of the DRT1-OD08 and DRT1-OD08-1

N

Output indicators

Indicate the output status of each contact. (Lit
when the output is ON.)

—y DeviceNet Indicators

EEEEEEEEH (Refer to page 312.)

Terminal block

DIN track mounting hooks Mounting screw holes

Communications connector

DIP switch (Refer to page 40.)

Pins 1 to 6: Node address setting

Pins 7 and 8: Baud rate settin

Pin 9: Reserved (Always OFF.

Pin 10: Hold/Clear outputs for communications error

Internal Circuits The following diagram shows the internal circuits for the DRT1-OD08 Remote
Output Terminal.
Photo-
- coupler Voltage ©V 24VDC
step-down
v+ |© ®V 24vDC
CAN H|® Photocoupler .
Physi- @V 24vDC
DRAIN [@ Ir:al Photo- LIRS % ’—@o
ayer coupler N
CANL|® Y e w I @1
vle — | -
— - I
£< 3 B
%% Photo- ’ Il
SOURCE - coupler [
00— — pe b
24VDC+ DC-DC NS b
converter » 4 Lo
SOURCE (Isolated) | | “ ' -
24V DC - —{ .
L 1
3: 1
- ® G

50



Transistor Remote I/O Terminals Section 4-3

The following diagram shows the internal circuits for the DRT1-OD08-1
Remote Output Terminal.

Photo-
coupler
v+ (® REN S ® V 24VvDC
CANH & Bhvei — Photocoupler ¥ Iﬁ 0
ySI- I, ®
DRAIN |@ Ical Photo- .\\:ziﬁ 3 I et
ayer coupler —T1
CANL|® Y oup i B
v-|@ BN gg : :
B T |E N
2=
=° Photo- [ ' Lo
SOURCE [ | (f(_)_lJf)Ier 3 {3 L
24V DC+ DC-DC :'—::\%‘:. ' %
converter P [ ® o
SOURCE @ (Isolated) | | Y LT
24V DC - : | ® G
1 Voltage
step-down
Wiring The following diagram shows the wiring of the DRT1-ODO08 Remote Output
Terminal.
SOURCE
24VDC 24V DC
I 17 1
8 9 10 11 12 13 14
® ® © ®
1 2 .

<[> ® O 6
|

Internal circuits
—ql+

power supply
1/0 power supply

Solenoid Valve Solenoid

Note The V terminals (terminal numbers 7, 9, and 14) are connected internally.
When 1/0O power is supplied to terminals 9, power can be supplied to output
devices from terminals 7 and 14.

When the power supply exceeds 1.2 A, the power supply should not be input
through the terminals; an external power supply must be used instead.
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Dimensions

The following diagram shows the wiring of the DRT1-OD08-1 Remote Output

Terminal.
SOURCE
24VDC 24VDC
I 1T 1
8 9 10 13 14

11 12
©, ® © ©
1 2
_; +
Internal circuits

Eﬁ ® O® O
power supply |;| }L‘ l

1/O power supply

Solenoid Valve Solenoid

Note The G terminals (terminal numbers 2, 7, and 14) are connected internally.
When I/O power is supplied to terminal 2, power can be supplied to output
devices from terminals 7 and 14.

When the power supply exceeds 1.2 A, the power supply should not be input
through the terminals; an external power supply must be used instead.

The following diagram shows the dimensions for the DRT1-OD08 and DRT1-
ODO08-1 Remote Output Terminals. All dimensions are in mm.

Approx. 73

(With connector attached)

50 max.

|
] z:::::::-'--%_T
o U

12

52

125 max.

Mounting holes

Two, 4.2 dia. or M4

L

40+0.3

D
74

115+0.3
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4-3-5 Transistor Remote Output Terminals with 16 Points:
DRT1-OD16 (NPN) and DRT1-OD16-1 (PNP)

Output Specifications

Item Specification

Model DRT1-OD16 DRT1-OD16-1

Internal /O common NPN PNP

Output points 16 points

Rated output current 0.3 A/point, 2.4 A/lcommon

Residual voltage 1.2 V max. (at 0.3 A, 1.2 V max. (at 0.3 A,
between each output termi- | between each output termi-
nal and G) nal and V)

Leakage current 0.1 mA max.

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 16 points with one common

Components of the DRT1-OD16 and DRT1-OD16-1

/ \ Output indicators
Indicate the output status of each contact. (Lit
when the output is ON.)
0= DeviceNet Indicators
‘ (Refer to page 312.)
Terminal block

DIN track mounting hooks

Communications connector

DIP switch (Refer to page 40.)

Pins 1 to 6: Node address setting

Pins 7 and 8: Baud rate setting

Pin 9: Reserved (Always OFF.)

Pin 10: Hold/Clear outputs for communications error
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Internal Circuits The following diagram shows the internal circuits for the DRT1-OD16 Remote
Output Terminal.
Photo-
- coupler Voltage ®V 24vDC
5 step-down
v+ |@ @V 24vDC
© Photocoupler
CANH |© ohysi Lo 24vDC
DRAIN |@ cal Photo- '\“‘K- J i ’—@Jo
ayer coupler ¢
CANL |© Y b W I o1
V- |@] - - I Lo
B L [
€3 3 Do
£35 | |Photo - |
SOURCE coupler Lo
0— — -~ .
24VDC+ DC-DC { !RE } Do
converter « g o
SOURCE © (Isolated) | W L ! : :
24V DC - —{ I
L I
b3 [
y ®c
|
|
|
The following diagram shows the internal circuits for the DRT1-OD16-1
Remote Output Terminal.
Photo-
coupler
V+ | _D_ [ ' ® V 24vDC
CANH @ Photocoupler§ | :} ® 0
Physical T
DRAIN |@| layer | Photo- { :z\li,- ] —@ 1
coupler 7L 1 b
CANL |® “ b
v lo — .- N
E%’ [
20 . .
£3 Photo- { | 5 L
SOURCE coupler 3 ']
24vDC+ @ DC-DC [ Py b
converter RS a0 & G
(Isolated) } —‘[:
SOURCE @ | || h
24V DC - ' ® G
' Voltage
step-down
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Wiring The following diagram shows the wiring of the DRT1-OD16 Remote Output
Terminal.
SOURCE
24VDC 24V DC
I 1T 1
12 13 14 2] 22

® (ONNOIIONIONICING ®
?4@5@6@@1
|

—ql+

Internal circuits
power supply

—

==

I/O power supply

Solenoid Valve Solenoid

Note The V terminals (terminal numbers 11, 13, and 22) are connected internally.
When 1/O power is supplied to terminal 13, power can be supplied to output
devices from terminals 22 and 11.

When the power supply exceeds 1.2 A, the power supply should not be input
through the terminals; an external power supply must be used instead.

The following diagram shows the wiring of the DRT1-OD16-1 Remote Output

Terminal.
SOURCE
24V DC 24V DC
I 1T 1
12 13 14 21 22

® (OB CINCRICIRCINC ©

E)ﬁ)?‘@@@g@l”
Sl

power supply

Internal circuits

I/O power supply

Solenoid Valve Solenoid

Note The G terminals (terminal numbers 2, 11, and 22) are connected internally.
When I/O power is supplied to terminal 2, power can be supplied to output
devices from terminals 22 and 11.

When the power supply exceeds 1.2 A, the power supply should not be input
through the terminals; an external power supply must be used instead.
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The following diagram shows the dimensions for the DRT1-OD16 and DRT1-
0OD16-1 Remote Output Terminals. All dimensions are in mm.

Approx. 73 |

==z T D
‘ | ,_{____/
[TTTTITTTTT T e
= U

40 max.

Dimensions
(With connector attached)
Ol OMRON KT 101116
HLT AR
X
®©
E S NS
3
N Ao ook
— 00000
150 max.
Mounting holes
Two, 4.2 dia. or M4
FanY
A4
3]
o
+
o
<
©

140£0.3

4-3-6  Transistor Remote I/O Terminal with 8 Inputs and 8 Outputs:
DRT1-MD16 (NPN)

Input Specifications

56

Item Specification
Model DRT1-MD16
Internal I/O common NPN
Input points 8 points
ON voltage 15 V DC min. (between each input terminal and IN V)
OFF voltage 5V DC max. (between each input terminal and IN V)

OFF current

1 mA max.

Input current

10 mA max./point

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

8 points with one common
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Output Specifications

Item Specification
Model DRT1-MD16
Internal /O common NPN
Output points 8 points
Rated output current 0.3 A/point, 2.4 Alcommon
Residual voltage 1.2 V max. (at 0.3 A, between each output terminal and OUT G)
Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.
Number of circuits 8 points with one common

Components

I/O Indicators
Indicate the status of each input and output.

. N3 NN 5 NN 7 NN EE]] M]3 PS5

EE ) EN? NN 4 NN G EN G N0 EN]2 EN14

The left half are for inputs; the right half are
for outputs. (Lit when the input or output is
ON.)

DeviceNet Indicators

] [ ]

(Refer to page 312.)
| Terminal block

DIN track mounting hooks

Communications connector

DIP switch (Refer to page 40.)

Pins 1 to 6: Node address setting

Pins 7 and 8: Baud rate setting

Pin 9: Reserved (Always OFF.)

Pin 10: Hold/Clear outputs for communications error
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Internal Circuits

The following diagram shows the internal circuits for the DRT1-MD16 Remote

power supply

|

I/O Terminal.
Physical layer
— . Photo-
v é | Transceiver coupler 7
2 —] TXD Photo IN
CAN_H (? |_coupler OV 24VDC
Photo- | |
DRAIN @j) NC coupler I:lf‘! P % —Oo
CAN_L @5) — RXD | r —O1
V- |© ) ’
Non-isolate 7 %
— power supply .5V ‘”‘WV‘I
Photo
— —> 5V |_coupler
—v s £ 0
To physical layer 3 Internal v X
SOURCE 1& circuitry | -+
24V DC O—f —> 5V 1MS . (©X¢
+ DC-DC %
SOURCE converter INS
>4V DG (Isolated) |y Voltage
- y Photo- steﬁown ouT
>l coupler L] 24V DC
A
fp—
—
Photo-
;.{ coupler
n L
| =
| —
TTITITIL] oc
ov
Wiring The following diagram shows the wiring of the DRT1-MD16 Remote I/O Termi-
nal.
SOURCE
24VDC  24VDC IN ouT 24V DC
I 1T 1T T 1
12 13 14 15 16 17 18 19 20 21 22
DENOBOBONMOMONBONBONGO
1 2 4 5 6 7 8 9 10 11
O O 66 0 6 O ©
-+
Internal circuits

- lL
Power supply
for inputs

Note 1.
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Brown (red)
Black (white)
Blue (black)

Brown (white)

Blue (black)

3-wire sensor with 2-wire sensor

NPN output
(photoelectric or
proximity sensor)

(e.g., limit switch)

}J
Power supply
for outputs

Solenoid,
valve, etc.

IN V is not connected internally to OUT V (terminals 13 and 22), and IN G

is not connected internally to OUT G (terminals 2 and 11). Connect them

carefully.
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Dimensions

2. Line colors have been changed accompanying changes in JIS standards

for photoelectric and proximity sensors. Previous colors are given in paren-

The following diagram shows the dimensions for the DRT1-MD16 Remote 1/O

Terminals. All dimensions are in mm.

(With connector attached)

Approx.73

%

OMRON DRT1-MD16
REMOTE TERMINAL 24VDC

50 max.

il FWFWFWFWFT

12

Mounting holes

Two, 4.2 dia. or M4

40+0.3

oD
A\

4-3-7 Mounting in Control Panels

Using Screws

Using DIN Track

N

Either of the following methods can be used to mount an Remote 1/O Terminal

in a control panel.

Open mounting holes in the control panel according to the dimensions pro-
vided for mounting holes in the dimensions diagrams and then secure the
Remote 1/0O Terminal with M4 screws. The appropriate tightening torque is 0.6

to 0.98 NIm.

Mount the back of the Remote I/O Terminal to a 35-mm DIN Track. To mount
the Terminal, pull down on the mounting hook on the back of the Terminal with
a screwdriver, insert the DIN Track on the back of the Terminal, and then
secure the Terminal to the DIN Track. When finished, secure all Slaves on
both ends of the DIN Track with End Plates.
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Connecting End Plates

Hook the bottom of the End Plate onto the DIN Track, as shown at (1) in the
following diagram, then hook the top of the End Plate as shown at (2).

End Plate
Note Always attach End Plate to both ends of Slaves connected to DIN Track.

Mounting Direction Unless specific restrictions are given for the Slave, it can be mounted in any
direction. Any of the following directions are okay.

Vertical

4-3-8 Wiring Internal Power Supplies, I/O Power Supplies, and I/O Lines

The internal circuit power supplies, 1/0O power supplies, and I/O lines are all
wired to M3 screw terminals. Connect M3 crimp terminals and then connect
them to the terminal block. Tighten the screws fixing the crimp terminals to a
torque of 0.3 to 0.5 N[h.
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Wiring the Internal Power
Supply

Wiring the I/O Power
Supply

Wiring I/O

Refer to the wiring details for each Slave for information on the terminal
arrangement at the terminal block. The following example shows the internal
power supply for a DRT1-ID16 Remote Input Terminal.

(@R omron DRT1-ID16
REMOTE TERMINAL 24VDC

o |

Refer to the wiring details for each Slave for information on the terminal
arrangement at the terminal block. The following example shows the 1/O
power supply for a DRT1-ID16 Remote Input Terminal.

(@RI omRron DRT1-ID16
REMOTE TERMINAL 24VDC

o |

|

Refer to the wiring details for each Slave for information on the terminal
arrangement at the terminal block and external 1/O wiring. The following
example shows the wiring to input 0 on a DRT1-ID16 Remote Input Terminal.

(@} omron DRT1-ID16
REMOTE TERMINAL 24VDC

o |

|
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Transistor Remote |/O Terminals with 3-tier 1/0O Terminal Blocks Section 4-4

4-4 Transistor Remote I/O Terminals with 3-tier I/O Terminal

Blocks

4-4-1 Node Address, Baud Rate, and Output Hold/Clear Settings

Node Address Settings

Baud Rate Setting

62

Note

Note

This section describes the Slaves’ node address setting, baud rate settings,
and hold/clear outputs for communications error setting. These settings are
made using the following pins on the DIP switch.

Node address setting: Rotary switches
Baud rate setting: Pins 1 and 2
Output hold/clear setting:Pin 4 (affects only outputs)

Baud rate setting

Reserved (Always OFF.)
Output hold/clear setting for
communications errors (for outputs)

-AAAN
z

o
1234

G J

(g 5
e - ™ -
) ® ) ©
1’0% 2

0'23

— Node address setting (x1)

Node address setting (x10)

The node address of the Remote I/O Terminal is set with two rotary switches.
The 10s digit is set on the left and the 1s digit is set on the right. Any node
address within the setting range can be used as long as it isn't already set on
another node.

The Slave won't be able to participate in communications if the same node
address is used for the Master or another Slave node (node address duplica-
tion error).

Pins 1 and 2 are used to set the baud rate as shown in the following table.
(These pins are factory-set to OFF)

Pin 1 Pin 2 Baud rate
OFF OFF 125 kbps (default)
ON OFF 250 kbps
OFF ON 500 kbps
ON ON Not allowed.

1. Always turn OFF the Slave’s power supply (including the communications
power supply) before changing the baud rate setting.

2. Setthe same baud rate on all of the nodes (Master and Slaves) in the Net-
work. Any Slaves with baud rates different from the Master’s rate won't be
able to participate in communications. Furthermore, a node with an incor-
rect baud rate may cause communications errors between nodes with cor-
rect baud rate settings.



Transistor Remote | /O Terminals with 3-tier 1/0O Terminal Blocks Section 4-4

Setting Pins 3 and 4 The functions of pins 3 and 4 differ for inputs and outputs, as shown in the fol-
lowing diagram.

AA .
34

L Input: Not used (Always OFF)
Output: Hold/Clear outputs for communications error

Reserved: Always OFF

Pin 3: Reserved (Always OFF)
Pin 4: As follows:

Inputs: No function (Always OFF)

Outputs: Hold/Clear outputs for communications error

OFF (Clear): All output data from the Master will be cleared to 0 when a
communications error occurs.

ON (Hold): All output data from the Master will be retained when a
communications error occurs.

Pins 3 and 4 are factory-set to OFF.

4-4-2  Transistor Remote Input Terminals with 16 Points and 3-tier 1/0O
Terminal Blocks: DRT1-ID16T (NPN) and DRT1-ID16T-1 (PNP)

Input Specifications

Item Specification

Model DRT1-ID16T DRT1-ID16T-1

Internal I/O common NPN PNP

Input points 16 points

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

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

OFF current 1.0 mA max.

Input current 6.0 mA max./point at 24 V DC
3.0 mA min./point at 17 V DC

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 8 points with two commons
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Components of the DRT1-ID16T and DRT1-ID16T-1

Rotary switches (Refer to page 62.)
Set the node address.

DIP switch (Refer to page 62.)

Pins 1 and 2: Baud rate setting
Pins 3 and 4: Reserved (Always OFF.)

DeviceNet Indicators Input Indicators
(Refer to page 312.)

indicate the input status of each contact.
(Lit when the input is ON.)

> l(:ircuit removal screws.

Communications Terminal block
connector

Internal power supply terminals DIN track mounting hooks

Internal Circuits The following diagram shows the internal circuits for the DRT1-ID16T Remote
Input Terminal.
Photo- —© V1 24V DC | I/Opower
] coupler supply
v-|© || || —OG1
Ovi
CANL|© ©
Physi-
DRAIN |© cal Photo- . .
layer | coupler . Photocoupler ©nput (0to 7)
CANH|© [ ] %5 O G1
V+|© £5 —©V2 24V DC| 110 power
— supply
—O G2
SOURCE O V2
24V DC ©—
+ DC-DC
converter j
SOURCE (Isolated) © Input (8 to 15)
24vDC ©— — Photocoupler
- O G2
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Wiring

The following diagram shows the internal circuits for the DRT1-ID16T-1

Remote Input Terminal.

1/O power
supply

—©OV1 24V DC
—OG1
©v1

© Input (0 to 7)

O G1
—©OV2 24vDC
—O G2
Ov2

1/0 power
supply

Photo-
coupler
v-|© I
CANL |[©
Physi-
DRAIN [©f—cal Photo-
layer coupler
CANH |© - -
N *'F‘ter.”a' Photocoupler
v+|O circuitry
SOURCE
24V DC O— |
+ DC-DC
converter
SOURCE (Isolated)
24V DC

© Input (8 to 15)

Photocoupler

© G2

The following diagram shows the wiring of the DRT1-ID16T Remote Input Ter-

minal.
.
= OXOIIEO.
|
,
|
= @ @ ||~G
|
,
|
O O ’ ©) ©)
,
|
- aif i
L
Internal circuits
power supply
B s s ¢ 2
s 3 ER -
nE: o o o o
2-wire sensor 3-wire sensor with

(e.g., limit switch) NPN output
(photoelectric or
proximity sensor)

Blue (black)
Brown (red)

Brown (white]
Blue (black)
Black (white)

2-wire sensor 3-wire sensor with

(e.g., limit switch) NPN output
(photoelectric or
proximity sensor)
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The following diagram shows the wiring of the DRT1-ID16T-1 Remote Input

OIORIE® ) (@)

®©

OO

o o Ml
L
Internal circuits
power supply
) > = =3 ° ) > = ES) @
z K] g & £ £ K] g £ £
B s s ¢ 2 2 2 2 ¢ 2
s ¢ 3 5 3 s 2 3 5 3
g o ) (5] o % o ) ] o
2-wire sensor 3-wire sensor with 2-wire sensor 3-wire sensor with
(e.g., limit switch) PNP output (e.g., limit switch) PNP output
(photoelectric or (photoelectric or
proximity sensor) proximity sensor)

Note 1. V1is not connected internally to V2, and G1 is not connected internally to
G2. Connect them carefully.

2. Line colors have been changed accompanying changes in JIS standards
for photoelectric and proximity sensors. Previous colors are given in paren-
theses.

Dimensions The following diagram shows the dimensions for the DRT1-ID16T and DRT1-
ID16T-1 Remote Input Terminals. All dimensions are in mm.

‘ 180 ‘

m ‘12

" —~—

|
o [t [2 [ [« [5 [e 8 [9 [0 13 [ [15

(54
50

(83)

Mounting holes

Van)
A\

Values in parentheses
are reference values.

40+0.2

Two, 4.2 dia. or M4

Van)
A4

170+0.2

Note The circuit section can be removed by loosening the circuit removal screws.
(Refer to Components of the DRT1-ID16T and DRT1-ID16T-1.)
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Always turn OFF the communications, internal, and 1/O power supplies before
removing or attaching the circuit section.

S

(

4-4-3  Transistor Remote Input Terminals with 16 Points and 3-tier 1/O
Terminal Blocks: DRT1-ID16TA (NPN) and DRT1-ID16TA-1 (PNP)

Input Specifications

Item Specification

Model DRT1-ID16TA DRT1-ID16TA-1

Internal I/O common NPN PNP

Input points 16 points

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

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

OFF current 1.0 mA max.

Input current 6.0 mA max./point at 24 V DC
3.0 mA min./point at 17 V DC

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 8 points with two commons

Components of the DRT1-ID16TA and DRT1-ID16TA-1

Rotary switches (Refer to page 62.)
Set the node address.

DIP switch (Refer to page 62.)

Pins 1 and 2: Baud rate setting
Pins 3 and 4: Reserved (Always OFF.)

DeviceNet Indicators Input indicators
(Refer to page 312.) Indicate the input status of each contact.
(Lit when the input is ON.)

IRI) 8]
\ 9 | &9 1 &S mm b | &9 169 16&S > ¥ 9 | &9 1 &S m X l
\ =
Ly L AR mmm AR RN RARE @IX AR Circuit removal screws.
= —
Communications Terminal block
connector

DIN track mounting hooks
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Internal Circuits The following diagram shows the internal circuits for the DRT1-ID16TA

Remote Input Terminal.

———& V1 24VDC
5
v+ [0 —®o1
4 # ¥ Photocoupler
CAN_H |© b = o ovi
3 _ { I]/:z x %
DRAIN (? E;lysr ] L MA ©0t07
CAN_L (? layer I —oa1
v- |6 Ir_lternal [
| circuitry ——R® V2 24V DC
—& G2
# ¥ Photocoupler
— — e N —o— © V2
DC'DS Sl %
converter ] N
(Isolated) Wy ©8to15
——0 G2
The following diagram shows the internal circuits for the DRT1-ID16TA-1
Remote Input Terminal.
—X V1 24VvDC
5]
v+ |© —XG1
4
CAN_H [© ow
3 # ¥ Photocoupler
DRAIN [© Physi- e =W ©Oo0t7
2 cal | Y KX ) %
CAN_L @13 layer feeeee | o 61
v- |6 Internal .
circuitry —&@ V2 24VDC
—& G2
L | || © V2
DC-DC ~# ¥ Photocoupler
converter - =W ©8to15
(Isolated) . r AV W %
| R e —© G2

Wiring

OO00O0

The following diagram shows the wiring of the DRT1-ID16TA Remote Input

© O

Terminal.

@ @)
&)

2-wire sensor

(e.g., limit switch) NPN output

3-wire sensor with

©® ©
@ @)
)

T = = T T T = = T T
2 S ] 3 2 2 S ] 3 2
£ s s £ = £ s s £ =
B ) s ¢ 2 B ) s ¢ 2
< o o 2 x < o o 2 x
H = El < B H = El < E
o o o ] @ o o o ] @
[} o

2-wire sensor

(e.g.,

limit switch) NPN output

3-wire sensor with

(photoelectric or

(photoelectric or Joc
proximity sensor)

proximity sensor)
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Dimensions

OO0

The following diagram shows the wiring of the DRT1-ID16TA-1 Remote Input

@ |- ) (@)
(&) © (@)

®6®
®©

Brown (white)
Blue (black)
Blue (black)
Brown (red)

Black (white)

Brown (white)
Blue (black)
Blue (black)
Brown (red)

Black (white)

2-wire sensor 3-wire sensor with 2-wire sensor 3-wire sensor with

(e.g., limit switch) PNP output (e.g., limit switch) PNP output
(photoelectric or (photoelectric or
proximity sensor) proximity sensor)

Note 1. V1is not connected internally to V2, and G1 is not connected internally to
G2. Connect them carefully.

2. Line colors have been changed accompanying changes in JIS standards
for photoelectric and proximity sensors. Previous colors are given in paren-
theses.

The following diagram shows the dimensions for the DRT1-ID16TA and
DRT1-ID16TA-1 Remote Input Terminals. All dimensions are in mm.

180 |

(54)
50

o [t 2 [ [« [s [e 391011‘12

|
13 e [15

" —~—

Mounting holes

(83)

Van)
A\

Values in parentheses
are reference values.

Two, 4.2 dia. or M4

40+0.2

an

AV

170+0.2

Note The circuit section can be removed by loosening the circuit removal screws.
(Refer to Components of the DRT1-ID16TA and DRT1-ID16TA-1.)
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Always turn OFF the communications, internal, and 1/O power supplies before
removing or attaching the circuit section.

L
e — S — ‘ g
[

(

4-4-4  Transistor Remote Output Terminals with 16 Points and 3-tier 1/O
Terminal Blocks: DRT1-OD16T (NPN) and DRT1-OD16T-1 (PNP)

Output Specifications

Item Specification

Model DRT1-OD16T DRT1-OD16T-1

Internal /O common NPN PNP

Output points 16 points

Rated output current 0.5 A/point

Residual voltage 1.2 V max. (at 0.5 A, 1.2 V max. (at 0.5 A,
between each output termi- | between each output termi-
nal and G) nal and V)

Leakage current 0.1 mA max.

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 8 points with two commons

Components of the DRT1-OD16T and DRT1-OD16T-1

Rotary switches (Refer to page 62.)
Set the node address.

DIP switch (Refer to page 62.)

Pins 1 and 2: Baud rate setting
Pin 3: Reserved (Always OFF.)
Pin 4: Hold/Clear outputs for communications error

DeviceNet Indicators Output indicators
(Refer to page 312.) Indicate the output status of each contact.
(Lit when the output is ON.)

l Circuit removal screws.

Communications Terminal block
connector

Internal power supply terminals ~ DIN track mounting hooks
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Internal Circuits

The following diagram shows the internal circuits for the DRT1-OD16T

Remote Output Terminal.

Voltage
step-down
Photo- Ov1 24vDC 1/0 power
) coupler Oac1 supply
V-|O1— I I
””””””” ‘ ©Ov1
CANL [©F— Physi-
DRAIN |©—] c@! Photo- - © Output (0 to 7)
layer coupler Photocoupler
CANH|O— — —{Internal ‘ Oc1
v+ |OF— circuitry ©V2 24VDC| 0 power
suppl
O G2 pply
SOURCE  ~~ — | | 4 Voltage
, *, step-down @ V2
24V DC ©— - ; \
+ DC-DC Y ;
converter -+
O Output (8 to 15
SOURCE (Isolated) O oOutput (8 to 15)
24V DC Photocoupler
- ‘ © G2
The following diagram shows the internal circuits for the DRT1-OD16T-1
Remote Output Terminal.
Voltage
step-down
4@V1 24V DC
Photo- IS/S) pcIJwer
] coupler — ©c1 pply
v-|© I I : Ov1
CANL|O o % 'J
ysi- - © Output (0to 7
DRAIN |©f— cal Photo- N Put( )
layer | coupler —O G1
CANH |[© Voltage
| [ |Internal[  Photocoupler step-down
V+|© circuitry —©@V2 24V DC| 110 power
- supply
= ©G2
SOURCE : OVv2
24V DC ©O— %
+ DC-DC 'J
converter
N O Output (8 to 15
SOURCE (Isolated) O Output (8 to 15)
24V DC ,_@ G2

Photocoupler
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Wiring The following diagram shows the wiring of the DRT1-OD16T Remote Output

@ @ | | -@ @ @ | | |-®@
000 | |@@E e i |e@eel @

+ - + - -
|1 +
L

Internal circuits

power supply —\ —\

Solenoid, Solenoid, Solenoid, Solenoid,
valve, etc. valve, etc. valve, etc. valve, etc.

The following diagram shows the wiring of the DRT1-OD16T-1 Remote Output

Terminal.
T + - + -
L
Internal circuits
power supply
Solenoid, Solenoid, Solenoid, Solenoid,
valve, etc. valve, etc. valve, etc. valve, etc.

Note 1. V1is not connected internally to V2, and G1 is not connected internally to
G2. Connect them carefully

2. When using inductive loads (such as solenoids or valves), use a load with
a built-in diode to absorb reverse power or attach a diode externally.
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Dimensions The following diagram shows the dimensions for the DRT1-OD16T and DRT1-
OD16T-1 Remote Output Terminals. All dimensions are in mm.

180 ‘

o]

& ]

|
15

m ‘12

6

o [t [2 [ [+ [5 8 [9 [0 13 14

(4
50

" —~—

(83)

Van)
A\

Values in parentheses

Mounting holes
are reference values.

40+0.2

Two, 4.2 dia. or M4

VY
A4

170+0.2

Note The circuit section can be removed by loosening the circuit removal screws.
(Refer to Components of the DRT1-OD16T and DRT1-OD16T-1.)
Always turn OFF the communications, internal, and 1/O power supplies before
removing or attaching the circuit section.

4-4-5 Transistor Remote Output Terminals with 16 Points and 3-tier I/O
Terminal Blocks: DRT1-OD16TA (NPN) and DRT1-OD16TA-1 (PNP)

Output Specifications

Item Specification

Model DRT1-OD16TA DRT1-OD16TA-1

Internal /O common NPN PNP

Output points 16 points

Rated output current 0.5 A/paint

Residual voltage 1.2 V max. (at 0.5 A, 1.2V max. (at 0.5 A,
between each output termi- | between each output termi-
nal and G) nal and V)

Leakage current 0.1 mA max.

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 8 points
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Section 4-4

Components of the DRT1-OD16TA and DRT1-OD16TA-1

Rotary switches (Refer to page 62.)
Set the node address.

DIP switch (Refer to page 62.)

Pins 1 and 2: Baud rate setting
Pin 3: Reserved (Always OFF.)
Pin 4: Hold/Clear outputs for communications error

DeviceNet Indicators
(Refer to page 312.)

Output indicators
Indicate the output status of each contact.
(Lit when the output is ON.)

Internal Circuits

CANL
DRAIN

CANH

74

Communications

Terminal block

l Circuit removal screws.

The following diagram shows the internal circuits for the DRT1-OD16TA

©V1 24V DC

©Gc1

©v1

© Output (0 to 7)

©G1

©V2 24V DC

© G2

© V2

connector
DIN track mounting hooks
Remote Output Terminal.
Voltage
step-down
Photo-
coupler
© I Y S
©
Physi- 1
© cal Photo-
layer coupler Photocoupler IT
O :
© — Internal
©) circuitry
,,,,,,,,,,,, _ Voltage
step-down
DC-DC iy /
converter -
Isolated
( ) Photocoupler IT

© Output (8 to 15)

© G2

1/O power
supply

1/0 power
supply
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The following diagram shows the internal circuits for the DRT1-OD16TA-1
Remote Output Terminal.

Voltage
step-down
—©OV1 24 v Dc| /O power
Photo- supply
coupler ~ ©G1
v-|© — : Ov1
CANL [© _ % ,J
Physi- © Output (0 to 7)
DRAIN [© cal Photo- \
layer | coupler / —O G1
CANH|© Voltage
1 | [Internal[ Photocoupler step-down
e circuitry —OV2 24VvDC 'S/Spg?;ver
O G2
OVv2
DC-DC
converter
O Output (8 to 15
(Isolated) ©Output (8 to 15)
+—O G2

Wiring

OO0O0O0

Photocoupler

The following diagram shows the wiring of the DRT1-OD16TA Remote Output

@) @] ||~ @ @ | | |-®@
SISIES @ @] | ~@

] ]

Solenoid, Solenoid, Solenoid, Solenoid,
valve, etc. valve, etc. valve, etc. valve, etc.
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The following diagram shows the wiring of the DRT1-OD16TA-1 Remote Out-

eeelle @eael e

OO00O0 &) @) ) (@)

Solenoid, Solenoid, Solenoid, Solenoid,
valve, etc. valve, etc. valve, etc. valve, etc.

Note 1. V1is not connected internally to V2, and G1 is not connected internally to
G2. Connect them carefully.

2. When using inductive loads (such as solenoids or valves), use a load with
a built-in diode to absorb reverse power or attach a diode externally.

Dimensions The following diagram shows the dimensions for the DRT1-OD16T and DRT1-
OD16TA-1 Remote Output Terminals. All dimensions are in mm.
| 180 |
Lo
[®]
— O O O
| © L= _ =) R =)
\L{_')/LO 01‘23456 891011‘12131415
‘v”_‘ —~—
(83)
Mounting holes D Values in parentheses
are reference values.
N
@
Two, 4.2 dia. or M4 =)
&
170+0.2

Note The circuit section can be removed by loosening the circuit removal screws.
(Refer to Components of the DRT1-OD16TA and DRT1-OD16TA-1.)
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Section 4-4

Always turn OFF the communications, internal, and 1/O power supplies before
removing or attaching the circuit section.

4-4-6
3-tier I/0O Terminal Blocks:

DRT1-MD16T (NPN) and DRT1-MD16T-1 (PNP)

Input Specifications

i)

(

Transistor Remote I/O Terminals with 8 Inputs and 8 Outputs and

Item Specification
Model DRT1-MD16T DRT1-MD16T-1
Internal I/O common NPN PNP
Input points 8 points
ON voltage 15V DC min. (between 15V DC min. (between
each input terminal and V) | each input terminal and G)
OFF voltage 5V DC max. (between 5V DC max. (between

each input terminal and V)

each input terminal and G)

OFF current

1 mA max.

Input current

6.0 mA max./point at 24 V DC

3.0 mA min./point at 17 V DC

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

8 points with one common

Output Specifications

Item Specification
Model DRT1-MD16T DRT1-MD16T-1
Internal /O common NPN PNP
Output points 8 points
Rated output current 0.5 A/point

Residual voltage

1.2 V max. (at 0.5 A,
between each output termi-
nal and G)

1.2 V max. (at 0.5 A,
between each output termi-
nal and V)

Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits

8 points with one common
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Section 4-4

Components of the DRT1-MD16T and DRT1-MD16T-1

Rotary switches (Refer to page 62.)
Set the node address.
DIP switch (Refer to page 62.)

Pins 1 and 2: Baud rate setting
Pin 3: Reserved (Always OFF.)
Pin 4: Hold/Clear outputs for communications error

DeviceNet Indicators (Refer to page 312)

Input indicators
Indicate the input status of each
contact. (Lit when the input is ON.)

H‘__,:
gEiEe

T
X SIRIRNIRMNE SN AR INIRNIRNE
m l‘-’\

% =
xkﬂxxx/axxxxxx ﬂxx\

Communications DIN track mounting hooks
connector

Internal power
supply terminals

Input terminal block

Internal Circuit
Remote I/0O Terminal.

Output indicators
Indicate the output status of each contact.
(Lit when the output is ON.)

Photo- —©OV1 24vDC
coupler
v-lol N | —OG1
oOVi
CANL |[OF— _ ©
Physi-
DRAIN |O}—] cal Photo- - - ©
Olnput(0to 7
. o layer | coupler Photocouplerv " put( :
ANH |Of— epdo ©
| _Interqal step-down Gl
velol circuitry ©Vv2 24VvDC
©G2
SOURCE ©v2
24V DC (:)—
+ DC-DC
converter O Output (0to 7
SOURCE (Isolated) O ouput 0107
24V DC Photocoupler
_ : © G2

l Circuit removal screws.

Output terminal block

The following diagram shows the internal circuits for the DRT1-MD16T

1/0 power
supply

1/0 power
supply
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Section 4-4

Wiring

The following diagram shows the internal circuits for the DRT1-MD16T-1
Remote I/O Terminal.

Photo-
1 coupler
v-1© I I
CANL |©
Physi-
DRAIN @ cal Photo-
layer coupler
CANH|©
V+|©
SOURCE
24V DC C)— —
+ DC-DC
converter
SOURCE (Isolated)
24V DC |

O O

M

Internal circuits
power supply
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The following diagram shows the wiring of the DRT1-MD16T Remote I/O Ter-

minal.

Brown (white)
Blue (black)
Blue (black)
Brown (red)

Black (white)

2-wire sensor

3-wire sensor with

(e.g., limit switch) NPN output

(photoelectric or
proximity sensor)

©
@)
)

—

Solenoid,
valve, etc

Solenoid,
valve, etc.
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Transistor Remote |/O Terminals with 3-tier 1/0O Terminal Blocks Section 4-4

The following diagram shows the wiring of the DRT1-MD16T-1 Remote 1/O

Terminal.
1~ + 4= + g =
L
Internal circuits
power supply
E s 8 3
§ 3 3 8 £
2-wire sensor 3-wire sensor with Solenoid, Solenoid,
(e.g., limit switch) PNP output valve, etc. valve, etc.

(photoelectric or
proximity sensor)

Note 1. V1is not connected internally to V2, and G1 is not connected internally to
G2. Connect them carefully

2. When using inductive loads (such as solenoids or valves), use a load with
a built-in diode to absorb reverse power or attach a diode externally.

3. Line colors have been changed accompanying changes in JIS standards
for photoelectric and proximity sensors. Previous colors are given in paren-
theses.

Dimensions The following diagram shows the dimensions for the DRT1-MD16T and
DRT1-MD16T-1 Remote I/O Terminals. All dimensions are in mm.

| 180 |

] ] ]

01‘23455 s [9 [0
—

11 ‘12
—~—

(54)
50

13 14 [15

(83)

Values in parentheses

Mounting holes
are reference values.

D
A\

40+0.2

Two, 4.2 dia. or M4

Van)
A >4

170+0.2

Note The circuit section can be removed by loosening the circuit removal screws.
(Refer to Components of the DRT1-MD16T and DRT1-MD16T-1.)
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Transistor Remote | /O Terminals with 3-tier 1/0O Terminal Blocks

Section 4-4

Always turn OFF the communications, internal, and 1/O power supplies before
removing or attaching the circuit section.

4-4-7
3-tier I/0O Terminal Blocks:

DRT1-MD16TA (NPN) and DRT1-MD16TA-1 (PNP)

Input Specifications

i)

(

Transistor Remote I/O Terminals with 8 Inputs and 8 Outputs and

Item Specification
Model DRT1-MD16TA DRT1-MD16TA-1
Internal /O common NPN PNP
Input points 8 points
ON voltage 15 V DC min. (between 15V DC min. (between
each input terminal and V) | each input terminal and G)
OFF voltage 5V DC max. (between 5V DC max. (between

each input terminal and V)

each input terminal and G)

OFF current

1.0 mA max.

Input current

6.0 mA max./point at 24 V DC
3.0 mA min./point at 17 V DC

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

8 points with one common

Output Specifications

Item Specification
Model DRT1-MD16TA DRT1-MD16TA-1
Internal /O common NPN PNP
Output points 8 points
Rated output current 0.5 A/point

Residual voltage

1.2 V max. (at 0.5 A,
between each output termi-
nal and G)

1.2 V max. (at 0.5 A,
between each output termi-
nal and V)

Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits

8 points with one common
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Transistor Remote |/O Terminals with 3-tier 1/0O Terminal Blocks Section 4-4

Components of the DRT1-MD16TA and DRT1-MD16TA-1

Rotary switches (Refer to page 62.)
Set the node address.

DIP switc

h (Refer to page 62.)

Pins 1 and 2: Baud rate setting
Pin 3: Reserved (Always OFF.)
Pin 4: Hold/Clear outputs for communications error

DeviceNet Indicators (Refer to page 312)

Input indicators Output indicators
Indicate the output status of each Indicate the output status of each contact.
contact. (Lit when the input is ON.) (Lit when the output is ON.)

b9 | &9 1 &S

Gl

X 9 | &3 > e Z<\ XA X m X
Selssee
IR R RIRRERRRIREE Circuit removal screws.

b9 | &9 1 &S

Communications

DIN track mounting hooks

connector
Input terminal block Output terminal block
Internal Circuits The following diagram shows the internal circuits for the DRT1-MD16TA
Remote 1/O Terminal.
——& V1 24V DC
5
v+ (O Photo- ® G1
4
CAN_H @) ,C,qg,p,l,e,,, — > O V1
2 _ s A %
DRAIN : E:Iysl— R AN ©0to7
CAN_L (? layer Voltage I —0aG1
v- |6 Internal step-down .
| circuitry X V2 24V DC
Photo- ® 62
— —] coupler O V2
DC-DC W \
converter TN Y ©0to7
(Isolated) \_g 3
: —t O G2
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Transistor Remote | /O Terminals with 3-tier 1/0O Terminal Blocks

Section 4-4

Wiring

The following diagram shows the internal circuits for the DRT1-MD16TA-1
Remote I/O Terminal.

——& V1 24V DC

5]
V+ |©O —® G1
4
CAN_H |© _ § Photo- ovi
3 coupler N
DRAIN |© Physi- 40P VW Q0107
2 cal ! I]f‘[]i H %
CAN_L |©O layer ot 061
V- é Internal
circuitry Voltage & V2 24VDC
Bl step-
down ) G2
] ] ’ O v2
DC-DC = ¥y Photo-
converter coupler
(Isolated) | | | T f ©0to7

OO00O0

—0 G2

The following diagram shows the wiring of the DRT1-MD16TA Remote 1/O

Terminal

© O
@ @
&)

Brown (white)
Blue (black)

Blue (black)
Brown (red)
Black (white)

2-wire sensor
(e.g., limit switch)

3-wire sensor with
NPN output
(photoelectric or
proximity sensor)

© O
@) ©
) (@

—

Solenoid,
valve, etc.

Solenoid,
valve, etc.
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Transistor Remote |/O Terminals with 3-tier 1/0O Terminal Blocks

Section 4-4

Dimensions

The following diagram shows the wiring of the DRT1-MD16TA-1 Remote /O

Terminal.

NG
@@
o

@
@)
OO00O0

© &
@ @
©

Brown (white)
Blue (black)

Blue (black)
Brown (red)
Black (white)

2-wire sensor
(e.g., limit switch)

Note 1.

Solenoid,

Solenoid,
valve, etc.

valve, etc.

3-wire sensor with
PNP output
(photoelectric or
proximity sensor)

V1 is not connected internally to V2, and G1 is not connected internally to

G2. Connect them carefully

2. When using inductive loads (such as solenoids or valves), use a load with
a built-in diode to absorb reverse power or attach a diode externally.

3. Line colors have been changed accompanying changes in JIS standards
for photoelectric and proximity sensors. Previous colors are given in paren-

theses.

The following diagram shows the dimensions for the DRT1-MD16TA and

DRT1-MD16TA-1 Remote I/O Terminals. All dimensions are in mm.

‘ 180

(54)
50

] ]

00

01‘2
—

3 [4 [5 [e 8 |9

10

[T ‘12 [ [ [

Mounting holes

Two, 4.2 dia. or M4

(83)

Values in parentheses
are reference values.

D
A\

40+0.2

Van)
A >4

170+0.2

Note The circuit section can be removed by loosening the circuit removal screws.
(Refer to Components of the DRT1-MD16TA and DRT1-MD16TA-1.)



Transistor Remote | /O Terminals with 3-tier 1/0O Terminal Blocks Section 4-4

Always turn OFF the communications, internal, and 1/O power supplies before
removing or attaching the circuit section.

4-4-8 Mounting in Control Panels

Using Screws

Using DIN Track

Either of the following methods can be used to mount an Remote 1/O Terminal
in a control panel.

Open mounting holes in the control panel according to the dimensions pro-
vided for mounting holes in the dimensions diagrams and then secure the
Remote 1/O Terminal with M4 screws. The appropriate tightening torque is 0.6
to 0.98 NIh.

Mount the back of the Remote 1/O Terminal to a 35-mm DIN Track. To mount
the Terminal, pull down on the mounting hook on the back of the Terminal with
a screwdriver, insert the DIN Track on the back of the Terminal, and then
secure the Terminal to the DIN Track. When finished, secure all Slaves on
both ends of the DIN Track with End Plates.

Connecting End Plates

Hook the bottom of the End Plate onto the DIN Track, as shown at (1) in the
following diagram, then hook the top of the End Plate as shown at (2).

End Plate

Note Always attach End Plate to both ends of Slaves connected to DIN Track.
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Transistor Remote |/O Terminals with 3-tier 1/0O Terminal Blocks Section 4-4

Mounting Direction Unless specific restrictions are given for the Slave, it can be mounted in any
direction. Any of the following directions are okay.

Vertical

4-4-9  Wiring Internal Power Supplies, I/O Power Supplies, and I/O Lines

The internal circuit power supplies, I/O power supplies, and I/O lines are all
wired to M3 screw terminals. Connect M3 crimp terminals and then connect
them to the terminal block. Tighten the screws fixing the crimp terminals to a
torque of 0.3 to 0.5 NImh.

Wiring the Internal Power Refer to the wiring details for each Slave for information on the terminal
Supply arrangement at the terminal block. The following example shows the internal
power supply for a DRT1-ID16T Remote Input Terminal

o]

Q,

)

©
Wiring the I/O Power Refer to the wiring details for each Slave for information on the terminal
Supply arrangement at the terminal block. The following example shows the 1/O

power supply for a DRT1-ID16T Remote Input Terminal.

alelS)

XmKXXXXXXXXXXXXXXXX

‘—_/—I ~—

© ®

86



Transistor Remote I/O Terminals with Connectors Section 4-5

Wiring 1/O

Refer to the wiring details for each Slave for information on the terminal
arrangement at the terminal block and external 1/0O wiring. The following
example shows the wiring to input 0 on a DRT1-ID16T Remote Input Termi-
nal.

eieielSy

Brown Blue
(white) (black)

4-5 Transistor Remote I/O Terminals with Connectors

4-5-1 Node Address, Baud Rate, and Output Hold/Clear Settings

Node Address Settings

Note

This section describes the Slaves’ node address setting, baud rate settings,
and hold/clear outputs for communications error setting. These settings are
made using the following pins on the DIP switch.

Node address setting:  Rotary switch on top panel

Baud rate setting: Pins 1 and 2 on DIP switch on bottom panel

Output hold/clear setting: Pin 4 on DIP switch on bottom panel
(affects only outputs)

Node address setting (x10)
— Node address setting (x1)
s 0 7 0 0 7

I REC:

Bottom panel  [eaaededl ('/lustration shows factory settings: All OFF,)

Output hold/clear setting for
communications errors (for outputs) only)

Reserved: Always OFF
Baud rate setting

The node address of the Remote I/O Terminal is set with two rotary switches.
The 10s digit is set on the left and the 1s digit is set on the right. Any node
address within the setting range can be used as long as it isn't already set on
another node.

The Slave won't be able to participate in communications if the same node
address is used for the Master or another Slave node (node address duplica-
tion error).
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Baud Rate Setting

Note

Setting Pins 3 and 4

Pins 1 and 2 are used to set the baud rate as shown in the following table.
(These pins are factory-set to OFF)

Pin 1 Pin 2 Baud rate
OFF OFF 125 kbps (default)
ON OFF 250 kbps
OFF ON 500 kbps
ON ON Not allowed.

1. Always turn OFF the Slave’s power supply (including the communications
power supply) before changing the baud rate setting.

2. Setthe same baud rate on all of the nodes (Master and Slaves) in the Net-
work. Any Slaves with baud rates different from the Master’s rate won't be
able to participate in communications. Furthermore, a node with an incor-
rect baud rate may cause communications errors between nodes with cor-

rect baud rate settings.

The functions of pins 3 and 4 differ for inputs and outputs, as shown in the fol-

lowing diagram.

2

5 B

N

Pin 3: Reserved (Always OFF)

Pin 4: As follows:

Inputs:
Outputs:
OFF (Clear):

ON (Hold):

Input: Not used (Always OFF)
Output: Hold/Clear outputs for communications error

Reserved: Always OFF

No function (Always OFF)
Hold/Clear outputs for communications error

All output data from the Master will be cleared to O when a
communications error occurs.
All output data from the Master will be retained when a
communications error occurs.

Pins 3 and 4 are factory-set to OFF.

4-5-2  Transistor Remote Input Terminals with 32 Points and
Connectors: DRT1-ID32ML (NPN) and DRT1-ID32ML-1 (PNP)

Input Specifications

88

each input terminal and V)

Item Specification
Model DRT1-ID32ML DRT1-ID32ML-1
Internal /O common NPN PNP
Input points 32 points
ON voltage 15 V DC min. (between 15V DC min. (between
each input terminal and V) | each input terminal and G)
OFF voltage 5V DC max. (between 5V DC max. (between

each input terminal and G)

OFF current

1.0 mA max.

Input current

6.0 mA max./point at 24 V DC
3.0 mA min./pointat 17 V DC

Input impedance 4.4 kQ
ON delay time 1.5 ms max.
OFF delay time 1.5 ms max.




Transistor Remote I/O Terminals with Connectors

Section 4-5

Item

Specification

input points

Max. simultaneously ON | 32 points (See note.)

Number of circuits

32 points with one common

Note All 32 inputs can be ON simultaneously if the Remote I/O Terminal is mounted
facing up, but sufficient space will need to be allowed between Units depend-
ing on the ambient temperature. Refer to the Dimensions diagram on page

page 93 for details.

Components of the DRT1-ID32ML and DRT1-ID32ML-1

DeviceNet indicators (Refer to page 312.)
Indicate the status of the Slave, communications,
and inputs (lit when input is ON).

Top panel Front panel Bottom panel
=
=
i q
=] |
Rotary switches ,
(Refer to page 87.) ]
Set the node address. DIN traCk DIP SW|tCh (REfer to page 87)
mounting hooks Pins 1 and 2: Baud rate setting
Communications Pins 3 and 4: Reserved (Always OFF.)
connector

Input Indicators

Input connector (MIL)
Connects the 32 inputs via a MIL con-
nector. The MIL cable is sold separately.

Name

Meaning

10to 115

Indicate the status of bits (contacts) 0 to 15 in word m. Lit
when input is ON; not lit when input is OFF.

110 to 1115

Indicate the status of bits (contacts) 0 to 15 in word m+1. Lit
when input is ON; not lit when input is OFF.

Note “m”is the first word allocated to the Remote Input Terminal.
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Internal Circuits

90
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The following diagram shows the internal circuits for the DRT1-ID32ML
Remote Input Terminal.
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Transistor Remote I/O Terminals with Connectors

Section 4-5

Wiring

The following diagram shows the wiring of the DRT1-ID32ML Remote Input

Terminal.

24V DC

Wd m)

+—3~o—40|"50

\Wd m
08

39

—~o—

4 S~o—{38

Wd m)
01

\Wd m
09

37

—~o—

4 ~o—{36

\Wd m)

\Wd m
10

35|

—~o—

wd m|
3

\Wd m
11

33

—o~o—

o132

'wd m|
04

\Wd m
12

31

o~

+3~—130

wd m|
05

\Wd m
13

29

—o~o—

'wd m|

+—S~o—128|" ¢k

\Wd m
14

27

o~

+—~o—1os

'wd m|
07

iwd m)
15

25

—~o—

24

23

—~o—
4—S~o—
—S~o—
L S~o—

22

21

+—~o—100

—~o—

—~o—

+—~o—16

—~o—

4—S~o—14

o ~o—

—~o—

—~o—

—~o—

—o~o—

91



Transistor Remote | /O Terminals with Connectors Section 4-5

I/O Allocations

92

Note

The following diagram shows the wiring of the DRT1-ID32ML-1 Remote Input
Terminal.

24V DC

S~o—Hao Ve Mgl —~o

3~o—ag VoM M7 —~o

SNo—Jag| M mWd izt S~o

02 | 10

SNo—Jag| WA MW migsl 5o

03 | 11

0\(:’_32de dmal—o\c

04 | 12

SN 30de dng o

05 | 13

0\C’_stdm dm27_o\0

06 | 14

S~o—Log| A mWd Mol S0

07 | 15

22| V V(21
S~o—1oo| met | met [19l—~o
No—18 "\11\/51 .wi 1700
No—16 nv1v+d1 .wﬁ 15—0~o
S~o—14| met | man 13—~
No—12 n\ﬁ/fl nvwvfl 11— o
S~o—10 rwfl x/fl 9fl—o>
So—|8| mt [ mer | 7}—5
S~o—{6|mit [ mer |5}—

<

1. Vterminals are not connected internally, and G terminals are not connect-
ed internally. Connect them carefully.

2. Line colors have been changed accompanying changes in JIS standards
for photoelectric and proximity sensors. Previous colors are given in paren-
theses.

The first word allocated to the Remote Input Terminal is referred to as “word
m.” Given this, the bit and word allocations to MIL connector pin numbers are
as shown in the following diagram.

Bit151413121110 9 8 7 6 5 4 3 2 1 0

wdm [25]27]29(31]33]35]37]3026]28[30[32]34]36]38]40]|16 inputs
Wdm+1| 5 |7 | 9 |11]|13(15(17|19| 6 | 8 [10|12 |14 |16 18|20 | 16 inputs




Transistor Remote I/O Terminals with Connectors

Section 4-5

Dimensions

The following diagram shows the dimensions for the DRT1-ID32ML and
DRT1-ID32ML-1 Remote Input Terminals. All dimensions are in mm.

(83)

0]

27.8

=
6
|

g oI

‘ Values in parentheses
are reference values.

Note There are restriction when using the 32-point Transistor Remote Input Termi-
nals with Connectors depending on the ambient operating temperature.

« If the Terminals are not mounted facing up, they can be mounted side-by-
side and all inputs can be turned ON simultaneously at 55°C or less.

« If the Terminals are mounted facing up, the distances and temperatures in
the graph given below must be maintained to enable turning ON all inputs
simultaneously. For example, at an ambient temperature of 55°C, the Ter-
minals must be separated by at least 10 mm.

30

(ww) 7 snun

usamiag ajuelsig

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

Ambient operati

50 55
ng temp. (°C)

4-5-3 Transistor Remote Output Terminals with 32 Points and
Connectors: DRT1-OD32ML (NPN) and DRT1-OD32ML-1 (PNP)

Output Specifications

Item Specification
Model DRT1-OD32ML DRT1-OD32ML-1
Internal /O common NPN PNP
Output points 32 points
Rated output current 0.3 A/point, 4 A/lcommon (see note)

Residual voltage

1.2 V max. (at 0.3 A,
between each output termi-
nal and G)

1.2 V max. (at 0.3 A,
between each output termi-
nal and V)
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Item Specification
Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.
Number of circuits 32 points with one common

Note Do not allow the total load current to exceed 4 A and do not allow the load cur-
rent on either the V or G terminal to exceed 1 A.

Components of the DRT1-OD32ML and DRT1-OD32ML-1

DeviceNet indicators (Refer to page 312.)
Indicate the status of the Slave, communications,
and outputs (lit when output is ON).

Top panel Front panel Bottom panel

|

N

i

e
=
. — 1
Rotary switches ,
(Refer to page 87.) .
Set the node address. DIN track DIP switch (Refer to page 87.)
mounting hooks Pins1 and 2: Baud rate setting
L Pin 3: Reserved (Always OFF.)
Communications L L
Pin 4: Hold/Clear outputs for communications error
connector

Output connector (MIL)
Connects the 32 outputs via a MIL con-
nector. The MIL cable is sold separately.

Output Indicators

Name Meaning
10 to 115 Indicate the status of bits (contacts) 0 to 15 in word m. Lit
when output is ON; not lit when output is OFF.
110 to 1115 Indicate the status of bits (contacts) O to 15 in word m+1. Lit
when output is ON; not lit when output is OFF.

Note “m”is the first word allocated to the Remote Output Terminal.
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Internal Circuits The following diagram shows the internal circuits for the DRT1-OD32ML
Remote Output Terminal.
v- | e Voltage
step-down
CANL | o1
h A -—D—@Vl
DRAIN [@ LT %
E S AN
CANH (018 2 a . | —©Output (0 to 7)
v+ |ofH & 8 Photo-5 | |
|| £3 coupler —+-0G
b AN

AMA
W—i«¢
PRy
ld—
4
7
i
i
i
7_\_1._|
~_-7

x | ——+©Output (8 to 15)
Photo- ! ﬁ
coupler ‘

The following diagram shows the internal circuits for the DRT1-OD32ML-1
Remote Output Terminal.

V- [e1
CANL |©1— T
DRAIN |© 3 oY
CAN H | e+ 3 —© Output (0 to 7)
c >
v+ o € £ —0 G
| | |89
£3 Voltage
step-down
b AN
T \_{A
T - ———-0Output (8 to 15)
Photo-
coupler
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Wiring

96

The following diagram shows the wiring of the DRT1-OD32ML Remote Output

Terminal.

24V DC
N
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L 8|m+1|m+1 |7 L
O [mi i[O
wd | wd
L 6[m+1|m+1 (5 L
O—o|m |t |5
4 G| 6|3
2| v|v1
4
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I/O Allocations

Note

The following diagram shows the wiring of the DRT1-OD32ML-1 Remote Out-
put Terminal.

24V DC

Wd mwd m

Wd mwd m
38 01 | 09 |37

Wd mwd m
36 02 | 10 |35

Wd mwd m
341703 | 11 |33

Wd mwd m
32 04 | 12 [3Y

Wd mwd m

Wd mjwd m

07097077 [l 0rroro0e
TIITIITANKIIIITIE

L |

1. TheV terminals are connected internally, as are the G terminals. When the
power supply exceeds 1.0 A per terminal or the total current drawn by the
external loads exceeds 4 A, the output power supply should not be input
through the terminals; an external power supply must be used instead.

2. When using inductive loads (such as solenoids or valves), use a load with
a built-in diode to absorb reverse power or attach a diode externally.

The first word allocated to the Remote Output Terminal is referred to as “word
m.” Given this, the bit and word allocations to MIL connector pin numbers are
as shown in the following diagram.
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
wdm [25]27]20]31]33]35]37[30]26]28]30]32] 3436 [38]40] 16 OUtputs
wdm+1| 5| 7 | 9 |11|13|15]17]19] 6 | 8 | 10|12 14|16 |18[20| 16 outputs
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Dimensions

4-5-4

The following diagram shows the dimensions for the DRT1-OD32ML and
DRT1-OD32ML-1 Remote Output Terminals. All dimensions are in mm.

(83)

27.8

O

‘ Values in parentheses

H

are reference values.
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Transistor Remote I/O Terminals with 16 Inputs and 16 Outputs

and Connectors: DRT1-MD32ML (NPN) and DRT1-MD32ML-1

(PNP)

Input Specifications

98

Item Specification
Model DRT1-MD32ML DRT1-MD32ML-1
Internal I/O common NPN PNP
Input points 16 points
ON voltage 15 V DC min. (between 15V DC min. (between
each input terminal and V) | each input terminal and G)
OFF voltage 5V DC max. (between 5V DC max. (between

each input terminal and V)

each input terminal and G)

OFF current

1.0 mA max.

Input current

6.0 mA max./point at 24 V DC

3.0 mA min./pointat 17 V DC

Input impedance

4.4 kQ

ON delay time 1.5 ms max.
OFF delay time 1.5 ms max.
Max. No. of ON inputs 16 points

Number of circuits

16 points with one common




Transistor Remote I/O Terminals with Connectors Section 4-5

Output Specifications

Item Specification

Model DRT1-MD32ML DRT1-MD32ML-1

Internal /O common NPN PNP

Output points 16 points

Rated output current 0.3 A/point, 2 A/lcommon (see note)

Residual voltage 1.2 V max. (at 0.3 A, 1.2 V max. (at 0.3 A,
between each output termi- | between each output termi-
nal and G) nal and V)

Leakage current 0.1 mA max.

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 16 points with one common

Note Do not allow the total load current to exceed 2 A and do not allow the load cur-
rent on either the V or G terminal to exceed 1 A.

Components of the DRT1-MD32ML and DRT1-MD32ML-1

DeviceNet indicators (Refer to page 312.)
Indicate the status of the Slave, communications,
and I/O (lit when I/O is ON, | = inputs, Il = outputs).

Top panel Front panel Bottom panel

i

(I3

Rotary switches

(Refer to page 87.) DIN track DIP switch (Refer to page 87.)

Setthe node address. | younting hooks Pins 1 and 2: Baud rate setting

Pin 3: Reserved (Always OFF.)

Pin 4: Hold/Clear outputs for communications error
(for outputs only)

Communications
connector

I/0 connector (MIL)
Connects the 16 inputs and 16 outputs via a MIL
connector. The MIL cable is sold separately.

I/O Indicators

Name Meaning
10to 115 Indicate the status of bits (contacts) 0 to 15 in word m. Lit
when input is ON; not lit when input is OFF.
110 to 1115 Indicate the status of bits (contacts) 0 to 15 in word n. Lit when
output is ON; not lit when output is OFF.

Note m: The first word allocated for the Remote I/O Terminal’s IN Area.
n: The first word allocated for the Remote I/O Terminal’'s OUT Area.
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Transistor Remote | /O Terminals with Connectors Section 4-5

Internal Circuits The following diagram shows the internal circuits for the DRT1-MD32ML
Remote 1/0O Terminal.
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The following diagram shows the internal circuits for the DRT1-MD32ML-1
Remote I/O Terminal.
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Transistor Remote I/O Terminals with Connectors

Section 4-5

Wiring

The following diagram shows the wiring of the DRT1-MD32ML Remote 1/O

Terminal.
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Transistor Remote | /O Terminals with Connectors

Section 4-5

I/O Allocations
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Note

The following diagram shows the wiring of the DRT1-MD32ML-1 Remote /O

Terminal.
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1. The V1terminals are connected internally, as are the V2 terminals, the G1,
and the G2 terminals. (V1 is not connected to V2 and G1 is not connected
to G2.) When the power supply exceeds 1.0 A per terminal or the total cur-
rent drawn by the external loads exceeds 2 A, the output power supply
should not be input through the terminals; an external power supply must

be used instead.

2. When using inductive loads (such as solenoids or valves), use a load with
a built-in diode to absorb reverse power or attach a diode externally.

3. Line colors have been changed accompanying changes in JIS standards
for photoelectric and proximity sensors. Previous colors are given in paren-

theses.

The first word allocated to the Remote 1/O Terminal is referred to as “word m.”
Given this, the bit and word allocations to MIL connector pin numbers are as

shown in the following diagram.

Bit 15 14 13 12 11 10 9 8 7

6

5

4 3

2

Wd m ‘25‘27‘29‘31‘33‘35‘37‘39‘26‘28‘30‘32‘34‘36‘38‘40‘ 16 inputs

wdn | 5]7]9]1]13[15]17]19] 6 | 8 [10]12[14]16]18]20] 16 outputs




Transistor Remote I/O Terminals with Connectors Section 4-5

Dimensions The following diagram shows the dimensions for the DRT1-MD32ML and
DRT1-MD32ML-1 Remote I/O Terminals. All dimensions are in mm.

(83)

27.8

O

Values in parentheses g

are reference values.

35

Note There are restriction when using the 32-point Transistor Remote 1/O Terminals
with Connectors depending on the ambient operating temperature.

« If the Terminals are not mounted facing up, they can be mounted side-by-
side and all inputs can be turned ON simultaneously at 55°C or less.

« If the Terminals are mounted facing up, the distances and temperatures in
the graph given below must be maintained to enable turning ON all inputs
simultaneously. For example, at an ambient temperature of 55°C, the Ter-
minals must be separated by at least 10 mm.

30

(ww) 7 suun
usamiag aoueisiq

4 4 50 55
Ambient operating temp. (°C)
4-5-5 Mounting in Control Panels
Either of the following three methods can be used to mount an Remote 1/O
Terminal in a control panel.
* Mounting to DIN Track (page 104)
» Mounting perpendicular to a panel using a Mounting Bracket (page 105)
» Mounting parallel to a panel using a Mounting Bracket (page 106)

Note 1. There are restriction when using the 32-point Transistor Remote 1/O Termi-
nals with Connectors or 32-point Transistor Remote Input Terminals with
Connectors depending on the ambient operating temperature.
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Transistor Remote | /O Terminals with Connectors Section 4-5

« If the Terminals are not mounted facing up, they can be mounted side-by-
side and all inputs can be turned ON simultaneously at 55°C or less.

« If the Terminals are mounted facing up, the distances and temperatures in
the graph given below must be maintained to enable turning ON all inputs
simultaneously. For example, at an ambient temperature of 55°C, the Ter-
minals must be separated by at least 10 mm.

8

n
o

(ww) 7snun

uaamilaq aduelsig

=
o

ffffffffffffffffffffffffff

40 45 50 55
Ambient operating temp. (°C)
2. Remote I/O Terminals with Connectors cannot be mounted to a control
panel with just screws; the SRT2-ATT02 Mounting Bracket B (sold sepa-
rately) must be used.

Mounting to DIN Track Mount the back of the Remote I/O Terminal to a 35-mm DIN Track. To mount
the Terminal, pull down on the mounting hook on the back of the Terminal with
a screwdriver, insert the DIN Track on the back of the Terminal, and then
secure the Terminal to the DIN Track. When finished, secure all Slaves on
both ends of the DIN Track with End Plates.

Connecting End Plates

Hook the bottom of the End Plate onto the DIN Track, as shown at (1) in the
following diagram, then hook the top of the End Plate as shown at (2).

End Plate

Note Always attach End Plate to both ends of Slaves connected to DIN Track.
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Transistor Remote I/O Terminals with Connectors Section 4-5

Mounting Perpendicular to A Remote I/O Terminal with a Connector can be mounted perpendicular to a
a Panel Using a Mounting panel by using the SRT2-ATT02 Mounting Bracket B (sold separately).

Bracket Panel surface

Mounted
perpendicular
to panel

Mounting
Bracket B

Mounting Method
Use the following procedure to mounted the Remote 1/O Terminal.

1,2,3... 1. Mount the SRT2-ATT02 Mounting Bracket B to the wall using two Phillip’s
screws as shown below. Refer to page 107 for mounting dimensions.

2. Mount the Remote I/0O Terminal to the Mounting Bracket B. The Mounting
Bracket B is shaped like a DIN Track. Use the same mounting procedure

as for DIN Track.
Mounting Holes and Slave Center Line

Two, 3.2 dia. or M3

N /CJ f ing hol
9.' 7 /Centero mounting holes
& [
& ™ Center of Slave
Unit: mm
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Transistor Remote | /O Terminals with Connectors Section 4-5

Mounting Parallel to a A Remote I/O Terminal with a Connector can be mounted parallel to a panel
Panel Using a Mounting by using the SRT2-ATT02 Mounting Bracket B (sold separately).
Bracket

Note A multi-drop DeviceNet connector cannot be used if the Remote I/O Terminal
is mounted parallel to the panel.

Panel surface

//é Mou|r|1te|(2
N e
o7
7 7
B / Mounting
Bracket B

Mounting Method
Use the following procedure to mounted the Remote 1/O Terminal.

1,2,3... 1. Mount the SRT2-ATT02 Mounting Bracket B to the wall using two Phillip’s
screws as shown below. Refer to page 107 for mounting dimensions.

2. Mount the Remote I/0O Terminal to the Mounting Bracket B. The Mounting
Bracket B is shaped like a DIN Track. Use the same mounting procedure
as for DIN Track.

Mounting Holes and Slave Center Line

Two, 3.2 dia. or M3

T .
?| s /Center of mounting holes
& [ _de
& "\ Center of Slave
Unit: mm
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Transistor Remote I/O Terminals with Connectors Section 4-5

Mounting Direction Unless specific restrictions are given for the Slave, it can be mounted in any
direction. Any of the following directions are okay.
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‘ I

HIIIIIIID,
L]

[ e |

]

...... i
ﬂg W [ |

- LA

===

Mounting Dimensions Mounted to DIN Track
E o
E [=: D
L
[32]
£
o DIN track
& 0
H
AJM

Mounted to Perpendicular to a Panel

35 mm
il

Mounting
Bracket B

45 mm

(an

w
w
3
3

|
f N

107



Transistor Remote | /O Terminals with Connectors Section 4-5

Mounting Bracket
Dimensions

Mounted to Parallel to a Panel

35 mm

Mounting
Bracket B

45 mm

The dimensions of the SRT2-ATT02 Mounting Bracket B are shown below.

7.3 325 Mounting holes
Two, 3.2 dia. or M3
o 0 N
n o
8 1]
o o =t L
L T

4-5-6  Wiring Internal Power Supplies, I/O Power Supplies and 1/0O

Connecting to I/O

Internal power is supplied together with the communications power supply
and does not need to be wired separately. I/O power supplies and I/O are
wired through the I/O MIL connector.

The MIL Cables listed in the following table are available to connect OMRON

Terminals Using OMRON I/O Terminals (e.g., /0O Relay Blocks). Select the MIL Cable that matches the

MIL Cables

Remote I/0 Terminal and the I/O Terminal.

Slave MIL Cable I/O Relay Block or other I/O Remarks
Terminal
DRT1-ID32ML G79-150-25-D1 (50 cm) G7TC-ID16
G79-175-50-D1 (75 cm) G7TC-IA16
DRT1-OD32ML G79-050-25-D1 (50 cm) G7TC-OC08/0C16
G79-075-50-D1 (75 cm) G70D-SOC16/VSOC16
G70A-ZOC16-3
G70D-FOM16/VFOM16
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Transistor Remote I/O Terminals with Connectors Section 4-5

Slave MIL Cable I/O Relay Block or other 1/O Remarks
Terminal
DRT1-MD32ML G79-M50-25-D1 (50 cm) Inputs: G7TC-ID16/1A16 I/O are distinguished by color.
G79-M75-50-D1 (75 cm) Outputs: G7TC-OC08/0C16 Input tube color: Red

G70D-SOC16/VSOC16 Output tube color: Yellow
G70A-ZOC16-3

DRT1-ID32ML-1 G79-150-25-D2 (50 cm) G70A-ZIM16-5 ---
G79-175-50-D2 (75 cm)
DRT1-OD32ML-1 G79-050-25-D1 (50 cm) G70A-ZOC16-4
G79-075-50-D1 (75 cm) G70D-SOC16-1
G79-150-25-D1 (50 cm) G7TC-OC16-4
G79-175-50-D1 (75 cm) M7F
DRT1-MD32ML-1 G79-M50-25-D2 (50 cm) Inputs: G70A-ZIM16-5 I/O are distinguished by color.
G79-M75-50-D2 (75 cm) Outputs: G70A-ZOC16-4 Input tube color: Red
G70D-SOC16-1 Output tube color: Yellow

The following cables are also available with a MIL connector on the Remote I/
O Terminal end and loose wires on the other end.

MIL Cable Remarks

G79-A200C-D1 (2 m) Loose wire size: AWG28
G79-A500C-D1 (5 m) Loose wires are cut.

G79-Y100C-D1 (1 m) Forked terminals are attached to the loose wires.

G79-Y200C-D1 (2 m) Forked terminals: 161071-M2 (Nippon Terminal)
G79-Y500C-D1 (5 m)

The MIL pin numbers, loose wire colors, dot markings, and dot colors are
listed in the following table.

Pin Core Dot Dot color || Pin Core Dot Dot color
No. color marking No. color marking

1 |Light | Black 21 |Light EEE Black
2 | brown Red 2o | brown Red
3 | Yellow Black 23 | Yellow Black
4 Red 24 Red
5 |Light Black 25 |Light Black
6 |dgreen Red 26 |dreen Red
7 |Gray Black 27 | Gray Black
8 Red 28 Red
9 | White Black 29 |White Black
10 Red 30 Red
11 |Light mm Black 31 |Light mmmnm |Black
12 |brown Red 37 | brown Red
13 | Yellow Black 33 | Yellow Black
14 Red 34 Red
15 |Light Black 35 | Light Black
16 |9reen Red 36 |9reen Red
17 |Gray Black 37 |Gray Black
18 Red 38 Red
19 |White Black 39 | White Black
20 Red 40 Red
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Transistor Remote | /O Terminals with Connectors Section 4-5

Using Pressure-welded Use the following procedure to prepare flat cables with XG4M-4030-T MIL
Flat Cable Connectors Connectors.
1,2,3... 1. Use precision screwdrivers to open the hooks on both ends and separate

the contacts from the cover of the MIL socket. There are two tabs on each
end of the contact side of the socket. Release both of these at the same
time, not one at a time.

2. Place the flat cable between the contacts and cover of the socket, align the
contacts, and press on the cover to lock it in place on the contacts. Use a
vise or similar device to firmly press the cover on until the tabs are properly
joined.

Applicable Wires: 1.27-mm pitch flat cable, AWG28 (7-strand wire)
UL2651: Standard Cable, UL20012: Stranded Cable, UL20028: Color
Coded Cable

3. If required, fold the back over the connector, and insert and lock a strain
relief in place.

4. Connect the MIL Connector to a Remote I/0O Terminal with a Connector.

Using Loose Wires with Use the following parts to prepare cables. The Socket used depends on the
Pressure-welded wire size.
Connectors Part Cable wire size: AWG24 Cable wire size: AWG26 to 26
Socket XG5M-4032-N XG5M-4035-N
Semi-cover XG5S-2001
(See note 1))
Hood Cover XG5S5-5022
(See note 2.)

Note 1. Two Semi-covers are required for each connector.
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Remote Adapters Section 4-6

2. A multi-drop DeviceNet Connector cannot be used if the Hood Cover is
used.

Refer to the PCB Relays Catalog (X33) for details on the XG5 Loose Wire
Pressure-welded Connectors.

4-6 Remote Adapters
4-6-1 Node Address, Baud Rate, and Output Hold/Clear Settings

This section describes the Slaves’ node address setting, baud rate settings,
and hold/clear outputs for communications error setting. These settings are
made using the following pins on the DIP switch.

Node address setting: Pins 1 through 6
Baud rate setting: Pins 7 and 8

Output hold/clear setting:Pin 10 (affects only outputs)

-AAAAAAAAAA
z

12345678910

l I | l Output hold/clear setting for
‘ communications errors (for outputs)
Node address setting

— Reserved (Always OFF.)
Baud rate setting

Node Address Settings Each Slave’s node address is set with pins 1 through 6 of the Slave’s DIP
switch. Any node address within the setting range can be used as long as it
isn't already set on another node.

DIP switch setting Node address
Pin6 | Pin5 | Pin4 | Pin3 | Pin2 | Pinl

0 0 0 0 0 0 0 (default)
0 0 0 0 0 1 1
0 0 0 0 1 0 2
1 1 1 1 1 61

1 62

1 63

0: OFF, 1: ON

Note 1. Referto Appendix A Node Address Settings Table for a complete table of
DIP switch settings.

2. The Slave won't be able to participate in communications if the same node
address is used for the Master or another Slave node (node address dupli-
cation error).

Baud Rate Setting Pins 7 and 8 are used to set the baud rate as shown in the following table.
(These pins are factory-set to OFF)
Pin 7 Pin 8 Baud rate
OFF OFF 125 kbps (default)
ON OFF 250 kbps
OFF ON 500 kbps
ON ON Not allowed.
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Note 1. Always turn OFF the Slave’s power supply (including the communications
power supply) before changing the baud rate setting.

2. Setthe same baud rate on all of the nodes (Master and Slaves) in the Net-
work. Any Slaves with baud rates different from the Master’s rate won't be
able to participate in communications. Furthermore, a node with an incor-
rect baud rate may cause communications errors between nodes with cor-
rect baud rate settings.

Setting Pins 9 and 10
following diagram.

910

The functions of pins 9 and 10 differ for inputs and outputs, as shown in the

L Input: Not used (Always OFF)

Output: Hold/Clear outputs for communications error
Reserved: Always OFF

Pin 9: Reserved (Always OFF)

Pin 10: As follows:

Inputs:
Outputs:
OFF (Clear):

ON (Hold):

No function (Always OFF)

Hold/Clear outputs for communications error

All output data from the Master will be cleared to 0 when a
communications error occurs.

All output data from the Master will be retained when a
communications error occurs.

Pins 9 and 10 are factory-set to OFF.

4-6-2 Remote Input Adapters with 16 Points:
DRT1-ID16X (NPN) and DRT1-ID16X-1 (PNP)

Input Specifications

Item Specification

Model DRT1-ID16X DRT1-ID16X-1

Internal I/O common NPN PNP

Input points 16 points (Try to use fewer than 8 points over an average
5 minute time span.)

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

OFF voltage 5V DC max. (between 5V DC max. (between

each input terminal and V) | each input terminal and G)

OFF current

0.8 mA max.

Input current

10 mA max./point

ON delay time

9 ms max.

OFF delay time

14.5 ms max.

Number of circuits

8 points with one common
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Remote Adapters Section 4-6

Components of the DRT1-ID16X and DRT1-ID16X-1
DeviceNet Indicators (Refer to page 312.)

//
N

MIL socket flat cable connector
Connect the input power supply and input
@ devices such as switches and sensors
through an MIL-type flat cable connector.
] ]u|u] a]u]u]a]s] =
N

Power supply terminals

Is

DIN track mounting hooks

Communications connector

DIP switch (Refer to page 40.)

Pins 1 to 6: Node address setting
Pins 7 and 8: Baud rate setting
Pins 9 and 10: Reserved (Always OFF.)

Internal Circuits The following diagram shows the internal circuits for the DRT1-ID16X Remote
Input Adapter.
Photo- Photocoupler
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The following diagram shows the internal circuits for the DRT1-ID16X-1

Remote Input Adapter.

Photo-
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PN ] Photocoupler
V+ © — e S W ©®0
© — '\éf_ffj 3 —w— @1
CANH o Physi-| 3 D1
cal Photo- 1o
DRAIN layer coupler Photo- : :
CAN L © — coupler U
© 1 [ e vy ] L L
V- = — = > AT % 2 1
cE
83 ®Go
SOURCE g, =35 ovi
2avpeH ch%-vDe(r:ter Photocoupler o8
Isolated PRI Y
SOURCE @— 1 ) '\.é_‘_ffx’ $ 4 .
24V DC - 11
[
Photo- : :
coupler U
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'\-é:‘_ff) F 3 D
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Wiring of the DRT1-ID16X (NPN)

Connector Pin Allocation

TOP_VIEW
0---1G) @{---—-8
1---t@ ©f----9
2----1@ ©@----10
3----1@ @---- 11
4----1@ ®:| 12
5---1@ @k~ 13
6---- ™1---- 14
7----1® ®@1---- 15

G0 ---1(® ®1----61
vo--[@ @

A Triangle mark

Connector pin No.

Internal Circuits Power Supply

SOURCE

24V DC
1
1

+ -

Internal circuits
power supply
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Input Devices

Use a printed circuit board to wire I/O devices to a flat cable MIL plug which
can be connected to the Remote Adapter.

NPN output 3-wire sensor

(photoelectric or proximity sensor)| Black

2-wire sensor
(limit switch)

1/0 power supply =~

E,reej")"” Top View
Black, 1@ @
whi
Blue | © o
(black) ®@ ©
(N
white) ©o
Blue ©0o
(black) | @
©® 06
®06
- @@
, %

A Triangle mark

Connector pin No.

Note In accordance with the changes in the standards for photoelectric sensors
and proximity sensors, wire colors have been changed. Colors in parentheses

are the old wire colors.

Wiring of the DRT1-ID16X-1 (PNP)

Connector Pin Allocation

—
o
o
<
m
=

Connector pin No.

DEOOROOO®O O

Internal Circuits Power Supply

POE0OOOOOO
-

A Triangle mark

SOURCE
24V DC

+

Internal circuits
power supply
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Remote Adapters Section 4-6
Input Devices
Use a printed circuit board to wire I/O devices to a flat cable MIL plug which
can be connected to the Remote Adapter.
Br%wn Top View
NPN output 3-wire sensor (red)
(photoelectric or proximity sensor)| Black 1@ @
(white) @ @
Blue |
(black) ®@ ©
© e
Brown
2-wire sensor (white) ©o :|
(limit switch) Blue TNO)
(black)  |— @
© e
® 6
— 2
1/0 power supply =~ O @
+ V A Triangle mark
Connector pin No.

Note In accordance with the changes in the standards for photoelectric sensors
and proximity sensors, wire colors have been changed. Colors in parentheses
are the old wire colors.

Dimensions The following diagram shows the dimensions for the DRT1-ID16X and DRT1-
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ID16X-1 Remote Input Adapters. All dimensions are in mm.

(With connector attached)
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Mounting holes
Two, 4.2 dia. or M4
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Flat cable length: Approx. 60

Approx. 73 |
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4-6-3 Remote Output Adapters with 16 Points:
DRT1-OD16X (NPN) and DRT1-OD16X-1 (PNP)

Output Specifications

Item Specification
Model DRT1-OD16X DRT1-OD16X-1
Internal /O common NPN PNP
Output points 16 points
Rated output current 30 mA/point

Residual voltage

1.2 V max. (30 mA DC,
between each output termi-
nal and G)

1.2 V max. (30 mA DC,
between each output termi-
nal and V)

Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits

8 points with one common

Components of the DRT1-OD16X and DRT1-OD16X-1

DeviceNet Indicators (Refer to page 312.)

N

gl [o]

Lﬂ_ﬂ_
Power supply terminals

DIN track mounting hooks

Communications connector

DIP switch (Refer to page 40.)

Pins 1 to 6: Node address setting
Pins 7 and 8: Baud rate settin
Pin 9: Reserved (Always OFF.
Pin 10: Hold/clear outputs for communications error

MIL socket flat cable connector

Connect the output power supply
and output devices such as relays
and indicators through an MIL-type
flat cable connector.
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Internal Circuits The following diagram shows the internal circuits for the DRT1-OD16X
Remote Output Adapter.
Voltage
step-down
Photo-
coupler Photocoupler Vo 24V DC
vt @ *{ '— ‘"\E' L i 0
CANH |[® " 1
DRAN @] |PNYsieal| poto- | |
coupler
CANL |® P : i
— Photo-
V- |® ‘{ I
coupler
- 52| Ak |
53| (BE) I
SOURCE ES :
24vDC+ @ DC-DC ] _{ ' !
converter |
(Isolated) 1S :
SOURCE g— | 3
24V DC - y GO
Voltage
step-down

V1 24vDC
8

I
I
I
Photocoupler m/
By U
| F
|

Photol i

»l
P

@—————————————————@l o) @—————————————————@l ®
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The following diagram shows the internal circuits for the DRT1-OD16X-1
Remote Output Adapter.

Photo- .
coupler it ® vo
= Photocoupler T | — ® 0
R A1 i 1
CANH|€ —T t )
i “
DRAIN |® Ipa"%f'ca' Photo- . . b
coupler ofo- ¢
CAN L |@ b coupler { Ij ;/toeléafggwn bl
| A e !
v-1@ { 52 tgg_\_[i,,- M 3
53 e ® co
= L
e . e o
DC-DC Photocoupleri | —® 3
converter P2 a2 I
SOURCE | (Isolated) | | g A1 ’ | g
24v DG & il Tl
™ . b
Photo- & 3 Voltage : :
ler T
;:c_)_u-p_) (_e‘r { step-down : :
VRN . rL s v
: T |_ @ G1
Wiring of the DRT1-OD16X (NPN)
Connector Pin Allocation
TOP VIEW
0----t@ @1{----8
1----1@ O©1----9
2---1@® @{---- 10
3@ @f---- 11
4---1@ @j 12
5@ @b~ 13
6---1® D{---- 14
7----1® ®1---- 15
co---1® ®1----¢a1
vo---1® @ \ vl
A Triangle mark
Connector pin No.

Internal Circuits Power Supply

SOURCE
24V DC

+ —

Internal circuits
power supply
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Output Devices

Use a printed circuit board to wire I/O devices to a flat cable MIL plug which
can be connected to the Remote Adapter.

—
o
o
<
m
=

Relay ’_

LED indicator

PO OO
L

WOEOOOO OO

1

1/0 power supply ==

\ A Triangle mark

Connector pin No.

~

+

Note The G70D, NPN-output G7TC, and G70A can also be connected to the
Remote Adapter, but the PNP-output G7TC and Input G7TC can’t be con-
nected because the power supply’s polarity is reversed. (Reversing the power
supply polarity can damage the Remote Adapter.)

Wiring of the DRT1-OD16X-1 (PNP)

Connector Pin Allocation

—
®)

P

<
m
=

0----1@
1----1@
2---1@
3---1@
4 @
5 ®
6---1(®

POE0EOOOOO

1@ @f---- 14
7---1® ---- 15
co---t@ (®f---- 61
vo---{@ @Ok

N

Connector pin No.

V1
Triangle mark

Internal Circuits Power Supply

SOURCE
24V DC

+ —

Internal circuits
power supply
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Output Devices

Use a printed circuit board to wire I/O devices to a flat cable MIL plug which
can be connected to the Remote Adapter.

| TOP VIEW
Relay (D @
’_@3 &)
@ @
@O
- @ ®:|
LED indicator @ G
@
® 06
J_ ® 06
I/0 power supply == QY
+ V A Triangle mark

Connector pin No.

Note The G70D, NPN-output G7TC, and G70A can also be connected to the
Remote Adapter, but the PNP-output G7TC and Input G7TC can’t be con-
nected because the power supply’s polarity is reversed. (Reversing the power
supply polarity can damage the Remote Adapter.)

Dimensions The following diagram shows the dimensions for the DRT1-OD16X and
DRT1-OD16X-1 Remote Output Adapters. All dimensions are in mm.

[ Approx. 73 |

(With connector attached)

(@RI OMRON DRT1-0D16% (.. ]

REMOTE ADAPTER 24VDC

MS NS

x
©
E
o
o

I Coud 1

Flat cable length: Approx. 60

N L
—
00000 40
max.
85 max
Mounting holes
Two, 4.2 dia. or M4
&
™
o
+1
o
<

D
A4
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4-6-4 Mounting in Control Panels

Using Screws

Using DIN Track

Mounting Direction

Either of the following methods can be used to mount an Remote Adapter in a
control panel.

Open mounting holes in the control panel according to the dimensions pro-
vided for mounting holes in the dimensions diagrams and then secure the
Remote Adapter with M4 screws. The appropriate tightening torque is 0.6 to
0.98 NIm.

Mount the back of the Remote Adapter to a 35-mm DIN Track. To mount the
Adapter, pull down on the mounting hook on the back of the Terminal with a
screwdriver, insert the DIN Track on the back of the Terminal, and then secure
the Terminal to the DIN Track. When finished, secure all Slaves on both ends
of the DIN Track with End Plates.

Connecting End Plates

Hook the bottom of the End Plate onto the DIN Track, as shown at (1) in the
following diagram, then hook the top of the End Plate as shown at (2).

End Plate

Note Always attach End Plate to both ends of Slaves connected to DIN Track.

Unless specific restrictions are given for the Slave, it can be mounted in any
direction. Any of the following directions are okay.

Vertical

4-6-5 Wiring Internal Power Supplies, I/O Power Supplies, and I/O Lines

Wiring the I/O Power
Supply

122

The internal circuit power supplies, 1/0O power supplies, and I/O lines are all
wired to M3 screw terminals. Connect M3 crimp terminals and then connect
them to the terminal block. Tighten the screws fixing the crimp terminals to a
torque of 0.3 to 0.5 N[mh.
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Wiring the I/O Power
Supply

Note

Refer to the wiring details for each Slave for information on the terminal
arrangement at the terminal block. The following example shows the internal
power supply for a DRT1-ID16X Remote Input Adapter.

(ORI omRron DRT1-1ID16X
REMOTE ADAPTER 24VDC m
MS NS

= s

—

oppe

The I/O power supply and I/O are wired through the MIL socket on the 1/O flat
cable connector. An MIL connector for an 1/0O Relay Block or PCB can be con-
nected.

Connecting to I/O Relay Blocks

The MIL socket on the flat cable connector on the Remote Adapter can be
connected directly to the connector on an OMRON I/O Relay Block.The
Remote Adapter-1/0O Relay Block combinations that can be connected are
listed in the following table.

Remote Adapter

1/0 Relay Block

DRT1-ID16X

G7TC-ID16-5
G7TC-1A16-5

DRT1-OD16X

G7TC-OCO08

G7TC-OC16
G70D-SOC16
G70D-FOM16

G70A-ZOC16-3

1. Connection is also possible to manifold solenoid valves from Koganei or
CKD.

2. The DRT1-ID16X-1 cannot be connected to an I/O Relay Block.

Connecting to PCB MIL Connectors

The MIL socket on the flat cable connector on the Remote Adapter can be
connected to 1/O devices connected to a PCB by connecting a MIL connector
to the PCB. The PCB MIL connectors that can be used are listed in the follow-
ing table.

MIL Connector Remarks

XG4A-2031 DIP straight terminals

XG4A-2034 DIP right-angle terminals
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4-7 Sensor Terminals

4-7-1

Node Address, Baud Rate, and Output Hold/Clear Settings

This section describes the Slaves’ node address setting, baud rate settings,
and hold/clear outputs for communications error setting. These settings are
made using the following pins on the DIP switch.

Node Address Settings

Note

Baud Rate Setting

124

Note

Node address setting:
Baud rate setting:

Pins 1 through 6
Pins 7 and 8

Output hold/clear setting: Pin 10 on DIP switch on bottom panel
(affects only outputs)

z
o

12345678910

Node address setting

I | | Output hold/clear setting for
‘ communications errors (for outputs)
Reserved (Always OFF.)

Baud rate setting

Each Slave’s node address is set with pins 1 through 6 of the Slave’s DIP
switch. Any node address within the setting range can be used as long as it
isn't already set on another node.

DIP switch setting Node address
Pin6 | Pin5 | Pin4 | Pin3 | Pin2 | Pin1l

0 0 0 0 0 0 0 (default)
0 0 0 0 0 1 1
0 0 0 0 1 0 2

1 1 61
1 1 1 1 1 62

1 1 63
0: OFF, 1: ON

1. Refer to Appendix A Node Address Settings Table for a complete table of
DIP switch settings.

2. The Slave won't be able to participate in communications if the same node
address is used for the Master or another Slave node (node address dupli-
cation error).

Pins 7 and 8 are used to set the baud rate as shown in the following table.
(These pins are factory-set to OFF)

Pin 7 Pin 8 Baud rate
OFF OFF 125 kbps (default)
ON OFF 250 kbps
OFF ON 500 kbps
ON ON Not allowed.

1. Always turn OFF the Slave’s power supply (including the communications
power supply) before changing the baud rate setting.
2. Setthe same baud rate on all of the nodes (Master and Slaves) in the Net-

work. Any Slaves with baud rates different from the Master’s rate won't be
able to participate in communications. Furthermore, a node with an incor-
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rect baud rate may cause communications errors between nodes with cor-
rect baud rate settings.

Setting Pins 9 and 10 The functions of pins 9 and 10 differ for inputs and outputs, as shown in the
following diagram.

B |-
5

910

L Input: Not used (Always OFF)

Output: Hold/Clear outputs for communications error
Reserved: Always OFF

Pin 9: Reserved (Always OFF)

Pin 10: As follows:

Inputs: No function (Always OFF)

Outputs: Hold/Clear outputs for communications error

OFF (Clear): All output data from the Master will be cleared to 0 when a
communications error occurs.

ON (Hold): All output data from the Master will be retained when a
communications error occurs.

Pins 9 and 10 are factory-set to OFF.

4-7-2  Transistor Input Sensor Terminals with 16 Points: DRT1-HD16S

Input Specifications

Item Specification

Input points 16 NPN points

ON voltage 12 V DC min. (between each input terminal and Vc, the
external sensor power supply)

OFF voltage 4V DC max. (between each input terminal and V¢, the
external sensor power supply)

OFF current 1.0 mA max.

Input current 10 mA max./point

ON delay time 1.0 ms max.

OFF delay time 1.5 ms max.
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Components

DeviceNet Indicators
(Refer to page 312.)

Power supply terminals

I/O indicators

Indicate the status of each contact. (Lit when the input or output is ON.)

]
IN-ANEE O NN ] NEN 2 NN 3 NN 4 BN 5 EN G BN 7 /

IN-BEE ) BN ] NN ) NN 3 NN , BN EN ; BN

= | e
o 1 2 3« s s _1——\Nord address
I sfallafslu}olafal |_ I . _
Indicates the word which the
i =ma gy | @'m O sensoruses.

I'\r\r\nr\

1/0 connectors

Connect the special connectors from the sensors here.
(The special connectors are attached to the sensor's cable.)

DIN track mounting hooks

Communications connector

DIP switch (Refer to page 40.)
Pins 1 to 6: Node address setting

Pins 7 and 8: Baud rate setting
Pin 9 and 10: Reserved (Always OFF.)
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Internal Circuits

The following diagram shows the internal circuits for the DRT1-HD16S Sensor

© IN-A

Terminal.
: 1
V+ |© G g
CANH |@
DRAIN @J 2y
______ 3%
CANL (@ Non-isolated || 7 j;i,_
© power supplyl | [ =+
V_ — >
_ < =
=
[0
£S5 £y Ll
SOURCE U 3
24V DC + i ;{r
Isolated
SOURCE power
® supply
24V DC -

© IN-B | Terminals for

®V one sensor

® G

Terminal Arrangement and Wiring for the Sensor Terminal’s Connector

Pin

Function

IN-A (inputs)

IN-B (inputs)

Ve (V) (external sensor power supply, +terminal)

AIWIN|(PF

GND (G) (external sensor power supply, —terminal)

The bit in the DeviceNet 1/O area depends on the word address where the
sensor is connected, as shown in the following table.

Word

address IN-A bit

IN-B bit

8

9

10

11

12

13

14

N([ojo|bh|W|IN|FL|O

~N[ojo|bh|W|IN|FL|O

15
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Wiring Example

SOURCE
24V DC

1
1 2

+ I -
Internal circuits
power supply

0000

OlOIDID)

- 2 T o

¢ 2 2| [TEcs c s

S % 3| |23 5 3

o [ o O p 8 @ I} o

O

Sensor Sensor Sensor
3-wire sensor  3-wire sensor  2-wire sensor
(without o (with ~ (without ]
self-diagnostic  self-diagnostic ~ self-diagnostic

output function) output output
function) function)

Note In accordance with the changes in the standards for photoelectric sensors
and proximity sensors, wire colors have been changed. Colors in parentheses
are the old wire colors.

Dimensions
The following diagram shows the dimensions for the DRT1-HD16S Input Sen-
sor Terminal. All dimensions are in mm.
[ Approx. 73 |
(With connector attached) |
o ptes _ - 2 pmmmm———- =
b=ttt i ID
% — L -~
©
5 \
T
1 1 \\
\\\ |
oo oo o " h |n
(V)
- 00000
150 max. 40 max.
Mounting holes
Two, 4.2 dia. or M4
&

™

S

+l

o

<

5>

140+ 0.3
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4-7-3  Transistor I/O Sensor Terminals with 8 Inputs and 8 Outputs:

DRT1-ND16S

Specifications

Input Specifications

Item Specification
Input points 8 NPN points
ON voltage 12 V DC min. (between each input terminal and V¢,
the external sensor power supply)
OFF voltage 4V DC max. (between each input terminal and V¢,
the external sensor power supply)
OFF current 1.0 mA max.
Input current 10 mA max./point
ON delay time 1.0 ms max.
OFF delay time 1.5 ms max.
Output Specifications
Item Specification
Output points 8 NPN points
Rated output current 20 mA max.
Residual voltage 1V max.
Leakage current 0.1 mA max.
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Components

DeviceNet Indicators
(Refer to page 312.)

Power supply terminals

I/O indicators

IN-ANEE O NN ] NEN 2 NN 3 NN 4 BN 5 EN G BN 7

IN-pEE O NN ] N O EE 3 EN ) EN 5

 — —

THANRERERAE

I s]s]sfsfsfsfsfuls]s Fm

o | B

——1+—Word address

Indicates the word which the

Sensor uses.

I'\r\r\

1/0 connectors

Indicate the status of each contact. (Lit when the input or output is ON.)

Connect the special connectors from the sensors here.
(The special connectors are attached to the sensor's cable.)

DIN track mounting hooks

DIP switch (Refer to page 40.)

Pins 1 to 6: Noi

de address setting

Pins 7 and 8: Baud rate setting

Pin 9: Reserve

Pin 10: Hold/clear outputs for communications error

Internal Circuits

d (Always OFF.)

Communications connector

The following diagram shows the internal circuits for the DRT1-ND16S Sensor

Terminal.
V+ |©
CANH |@
DRAIN @J
CANL |© Non-isolated ||
v- |® power supply ||
SOURCE

24V DC + ®©

SOURCE @ supply
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Isolated
power

AAA

U

Internal
circuitry

AAA
WA
U

® IN

©® OUT
L @V
L @G

Terminals for
one sensor
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Wiring

Wiring Example

Pin

Terminal Arrangement and Wiring for the Sensor Terminal’s Connector

Function

IN (inputs)

OUT (outputs)

Ve (V) (external sensor power supply, +terminal)

Al W|IN|F

GND (G) (external sensor power supply, —terminal)

The bit in the DeviceNet |

/O area depends on the word address where the

sensor is connected, as shown in the following table.

Word address IN-A bit IN-B bit
0 0 8
1 1 9
2 2 10
3 3 11
4 4 12
5 5 13
6 6 14
7 7 15

SOURCE

24V DC

1

+ -

Internal circuits
power supply

@ ©6DE
@€
©E

ST = S x o o
T L2 738 2 & & 2
e 5 = S 2 S5 m
= 2 35 a0 7
c S T = o o
2 T o
°S 2 T =2
a 2 o
Sensor Sensor

Sensor with teaching  Sensor with bank
function, switching function
Sensor with external

diagnostic function

Note In accordance with the changes in the standards for photoelectric sensors
and proximity sensors, wire colors have been changed. Colors in parentheses

are the old wire colors.
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Dimensions

The following diagram shows the dimensions for the DRT1-ND16S Sensor

Terminal. All dimensions are in mm.

(With connector attached)

Approx. 73

OMRON DRT1-HD16S
x
a©
£
o
Te]
(qV]
- O0000
150 max.
Mounting holes
Two, 4.2 dia. or M4
4
3
™
o
+|
o
<

D

140+0.3

P

4-7-4  Mounting in Control Panels

Either of the following methods can be used to mount an Sensor Terminal in a
control panel.

Using Screws

Using DIN Track

132

im))

T;

40 max.

Open mounting holes in the control panel according to the dimensions pro-
vided for mounting holes in the dimensions diagrams and then secure the
Sensor Terminal with M4 screws. The appropriate tightening torque is 0.6 to
0.98 NIm.

Mount the back of the Remote Adapter to a 35-mm DIN Track. To mount the
Adapter, pull down on the mounting hook on the back of the Terminal with a
screwdriver, insert the DIN Track on the back of the Terminal, and then secure
the Terminal to the DIN Track. When finished, secure all Slaves on both ends
of the DIN Track with End Plates.
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Connecting End Plates

Hook the bottom of the End Plate onto the DIN Track, as shown at (1) in the
following diagram, then hook the top of the End Plate as shown at (2).

End Plate

Note Always attach End Plate to both ends of Slaves connected to DIN Track.

Mounting Direction Unless specific restrictions are given for the Slave, it can be mounted in any
direction. Any of the following directions are okay.

Vertical

4-7-5 Wiring Internal Power Supplies, I/O Power Supplies, and I/O Lines

Wiring the I/O Power The internal circuit power supplies, 1/0 power supplies, and I/O lines are all

Supply wired to M3 screw terminals. Connect M3 crimp terminals and then connect
them to the terminal block. Tighten the screws fixing the crimp terminals to a
torque of 0.3 to 0.5 NIrh.
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Wiring the I/O Power
Supply and I/O Terminals

134

Refer to the wiring details for each Slave for information on the terminal
arrangement at the terminal block. The following example shows the internal
power supply for a DRT1-HD16S Remote I/O Terminal.

(@B omRron DRT1-HD16S
SENSOR TERMINAL

ey |

. uuuuuu

The 1/0 power supply and I/O wiring are connected through the cables of the
sensors and other external devices with cable connectors.

Assembling Cable Connectors

Use the following information to connect the Cable Connectors to the cables
on the sensors or other external devices.

» Cable Connectors

Plug connector

Cover

Confirming the Cable Connector and Cable Core Wire Size

There are two models of Cable Connector that vary in the applicable cable
core wire size.

Model Marking Applicable core wire size
XS8A-0441 XS8-1 0.3 t0 0.5 mm?
XS8A-0442 XS8-2 0.14 to 0.2 mm?

Confirm that the Cable Connector is the correct one for the core wire of the
sensor or other external device. Set the same baud rate on all of the nodes

The plug connector of the Connector Cable is marked to identify it.

OmRON

O
O
(@) mark
O

XS8-1

Preparing the Sensor or External Device Cable

The cable from the sensor or external device (with a connector output transis-
tor) is normally either stripped or semi-stripped.

Semi-stripped Stripped

BB ==



Sensor Terminals

Section 4-7

The wires cannot be connected in this condition. Cut the stripped portion of
wire off and then remove the sheath as shown in the following illustration. Do
not strip the core wires.

20 mm min.

=

Inserting Core Wires in the Cable Connector

When connecting the sensor, align the senor wires by color with the terminal
numbers printed on the cover according to the following tables.

* DRT1-HD16S

Terminal 3-wire sensor 2-wire sensor 3-wire sensor

number (without self- (without self- (without self-
diagnosis output) | diagnosis output) | diagnosis output)

1 Black (white) Brown (white) Black (white)

2 Orange (orange)

3 Brown (red) Brown (red)

4 Blue (black) Blue (black) Blue (black)

* DRT1-ND16S

Terminal | Sensor with teaching function | Sensor with bank switching
number | or with self-diagnosis output function

1 Black (white) Black

2 Pink (gray) Purple

3 Brown (red) Brown

4 Blue (black) Blue

Note Wire colors in parentheses are the previous JIS colors for photoelectric and

1,2,3...

proximity sensors.
Insert the core wires completely to the back of the cover holes.

Assembling the Cable Connectors

1. Confirm that the core wires and terminal number are aligned properly us-
ing the wire colors. Also be sure that the wires are inserted completely to
the back of the cover. (The Cover is transparent so that the wires can be
easily seen.)

2. As shown in the following diagram, press the covers with the cable wires
inserted into it into the plug connector using your hands to temporarily at-
tach it.

3. As shown in the following diagram, use pliers or a similar tool to press the
cover completely into the plug connector. Press on the center of the cover
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so that you do not distort it. Press the cover in until there is no gap between
the cover and connector plug.

Connecting and Disconnecting the Cable Connector

Connecting

With terminal number 1 toward the front, insert the Cable Connector into the I/
O connector on the Slave until it clicks into place.

Disconnecting

Lift up on the lock lever as shown in the following diagram and remove the
Cable Connector to disconnect it.

Lock lever

Note Cable Connectors (XS8A-0441/0442) are not provided with the Sensor Termi-
nals and must be purchased separately.

4-8 Analog I/O Terminals
4-8-1 Node Address and Baud Rate Setting

This section describes the Slaves’ node address setting, baud rate settings,
and hold/clear outputs for communications error setting. These settings are
made using the following pins on the DIP switch.
Node address setting: Pins 1 through 6
Baud rate setting: Pins 7 and 8
Slave-specific setting: Pins 9 and 10

(Refer to the descriptions of individual Slaves.)

=z
o

12345678910

l [
{

Node address setting

|
[ Slave-specific setting:
Refer to the descriptior
of individual Slaves.

Baud rate setting
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Node Address Settings

Baud Rate Setting

Note

Note

Each Slave’s node address is set with pins 1 through 6 of the Slave’s DIP
switch. Any node address within the setting range can be used as long as it
isn't already set on another node.

DIP switch setting Node address

Pin 6

Pin5 | Pin4 | Pin3 | Pin2 | Pin1

0

0 0 0 0 0 0 (default)

0

0 0 0 0 1 1

0

0 0 0 1 0 2

0: OFF, 1: ON

1.

Refer to Appendix A Node Address Settings Table for a complete table of
DIP switch settings.

The Slave won'’t be able to participate in communications if the same node
address is used for the Master or another Slave node (node address dupli-
cation error).

Pins 7 and 8 are used to set the baud rate as shown in the following table.
(These pins are factory-set to OFF)

Pin 7 Pin 8

OFF

OFF 125 kbps (default)

ON

OFF 250 kbps

OFF ON

500 kbps

ON

ON Not allowed.

1.

Always turn OFF the Slave’s power supply (including the communications
power supply) before changing the baud rate setting.

Set the same baud rate on all of the nodes (Master and Slaves) in the Net-
work. Any Slaves with baud rates different from the Master’s rate won't be
able to participate in communications. Furthermore, a node with an incor-
rect baud rate may cause communications errors between nodes with cor-
rect baud rate settings.

4-8-2 Analog Input Terminals: DRT1-AD04 and DRT1-AD04H

Specifications

General Specifications

Item Specification
DRT1-ADO04 DRT1-ADO4H
Voltage inputs | Current inputs Voltage inputs Current inputs
Input points Either 4 points or 2 points 4 points

(Set with the DIP switch.) (Master Unit uses 4

input words or 2 input words respectively)

(Four input words occupied at Master Unit.)

Communications power
supply voltage

11 to 25 V DC (supplied from the communications connector)

Internal power supply
voltage

20.410 26.4 V DC (24 V DC -15% to 10%)
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Item

Specification

DRT1-AD0O4

DRT1-ADO0O4H

Voltage inputs

Current inputs

Voltage inputs

Current inputs

Current consumption

Communications: 30 mA max.

Internal circuit:

80 mA max.

Communications: 30 mA max.
130 mA max.

Internal circuit:

Noise immunity

+1.5 kV, , pulse width: 0.1 to 1 ps, pulse rise time: 1 ns (via noise simulator)

Vibration resistance

10 to 55 Hz, 1.0-mm double amplitude

Shock resistance

200 m/s?

Dielectric strength

500 V AC for 1 min (between insulated circuits) | 500 V AC (between insulated circuits)

Insulation resistance

20 MQ min. at 250 V DC (between insulated circuits)

Ambient operating tem-
perature

0to 55°C

Ambient operating
humidity

35% to 85% (with no condensation)

Ambient operating envi-
ronment

No corrosive gases.

Ambient storage tem-
perature

-251t065°C

Mounting method

M4 screw mounting or 35-mm DIN track mounting

Mounting strength

50 N

10 N min. in the DIN Track direction

Terminal strength

Pull: 50 N

Weight

160 g max.

Input signal range

Oto5V,1to5V,0to
10V, or-10to 10 V

Oto20mAor4to
20 mA

Oto5V,1to5Vor
Oto 10V,

Oto20mAor4to
20 mA

Max. signal input 15V +30 mA 15V +30 mA

Input impedance 1 MQ min. Approx. 250 Q 1 MQ min. Approx. 250 Q

Resolution 1/6000 (full scale) 1/30000 (full scale)

Accuracy |25°C +0.3% FS +0.4% FS +0.3% FS +0.4% FS
0to55°C |+0.6% FS +0.8% FS +0.6% FS +0.8% FS

Conversion time

2 ms/input (8 ms/4 points, 4 ms/2 points)

250 ms/4 points

Converted output data
(Binary)

Binary (4-digit hexadecimal)

—10- to 10-V range:
scale
Other signal ranges:

8BB8 to 0 to 0BBS full

0000 to 1770 full scale

Binary (4-digit hexadecimal)
0000 to 7530 (hexadecimal) full scale

Averaging function

Settable (via DIP switch)

Not provided.

Open circuit detection

Provided.

Provided.

Isolation method

Photocoupler isolation between analog inputs
and communications lines

(There is no isolation between analog input sig-

nals.)

Photocoupler isolation between analog inputs
and communications lines
Photocoupler isolation between analog input

signals.
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Components of the DRT1-AD04 and DRT1-AD04H
DeviceNet Indicators (Refer to page 312.)

Rotary switch
Sets the input ranges.

~

S

Open-circuit Indicators (DRT1-ADO4H only)

(Refer to page 147.)
Corresponding indicator lights when open

circuit is detected.

Terminal block

DIN track mounting hooks

Communications connector

DIP switch

Pins 1 to 6: Node address setting (Refer to page 124.)
Pins 7 and 8: Baud rate setting ?Refer to page 124.)

Pin 9: Number of inputs setting (4 points or 2 points) [DRT1-AD04 onIy] (Refer to page 146.)

Pin 10: Averaging function setting [DRT1-AD04 only] (Refer to page 147

DIP Switch Settings

The following diagram shows the functions of the DIP switch on the DRT1-
ADO04 and DRT1-ADO04H Analog Input Terminals.

dalalalafalalalalsls
=

12345678910

Node address setting —

Baud rate

DRT1-AD04 DRT1-AD04H

— Averaging
function setting Not used. (must
Number of in- be OFF)

puts setting
(4 pts. or 2 pts.)
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Rotary Switch Setting
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Note

Note

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

Pin(s) Function Settings Setting contents
DRT1-AD0O4 | DRT1-ADO04H

1 through |Node address set- | Refer to 4-8-1 Node Address and Baud Rate Set-

6 ting ting for details. (Factory-set to OFF.)

7and8 Baud rate

9 Number of inputs | OFF* 4 points Not used. (Must
setting (2 or 4) be OFF.)

(See page 146 for |ON 2 points
details.)

10 Averaging function | OFF* Averaging is not | Not used. (Must
(See page 147 for performed. (Fac- |be OFF)
details.) tory setting)

ON Averaging is per-
formed.

* Factory settings.

Always turn OFF the Slave’s power supply (including the communications
power supply) before changing any settings.

Set the input signal range for each input with the rotary switch. Inputs 0 and 2
share the same signal range, as do inputs 1 and 3.

The voltage input/current input selection is carried out by connecting the V+
terminal to the I+ terminal. Short-circuit the V+ terminal and I+ terminal when
inputting current.

Always turn OFF the Slave’'s power supply (including the communications
power supply) before changing any settings.

DRT1-AD04

The following table shows the rotary switch settings and corresponding input
signal range settings.

No. Signal range for inputs 0 and 2 | Signal range for inputs 1 and 3

0 Oto5Vor0to20mA Oto5Vor0to20mA
1 Oto5Vor0to20mA 1to5Vor4to20 mA
2 Oto5Vor0to20 mA Oto1l0V

3 Oto5Vor0to20 mA -10to +10 V

4 1to5Vor4to20 mA 1to5Vor4to20 mA
5 1to5Vor4to20 mA Oto10V

6 1to5Vor4to20 mA -10to +10 V

7 Oto10V Otol0V

8 Oto10V -10to +10 V

9 -10to +10 V -10to +10 V
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Internal Circuits

DRT1-AD04H

The following table shows the rotary switch settings and corresponding input

signal range settings.

No. Signal range for inputs 0 and 2 | Signal range for inputs 1 and 3
0 Oto5V Oto5V
1 Oto5V lto5V
2 Oto5V Oto10V
3 Oto5V 0to 20 mA
4 Oto5V 4to 20 mA
5 lto5V lto5V
6 lto5V Oto10V
7 lto5V 0to 20 mA
8 lto5V 4to 20 mA
9 Oto10V Oto10V
A Oto10V 0to 20 mA
B Otol0V 4to 20 mA
C 0to 20 mA 0to 20 mA
D 0to 20 mA 4to 20 mA
E 4to 20 mA 4to 20 mA
F (Cannot be set.)

The following diagram shows the internal circuits for the DRT1-AD04 Analog

Input Terminal.

DRT1-AD04
Photocoupler ® _
I — O,
v+ |© — v
L I+ Input O
CANH |© 510 kQ 250 O,
DRAIN |@ thsical Photo- o
ayer coupler
CANL |@ oup 510 kQ ® _
v- @ L Ve
— L w2 1 $—@ I+ Input 1
53 510 kQ 250 Q@ ]
£3
SOURCE — )
24V DC + DC-DC 510kQ @ Ve -]
converter O
SOURCE @ (Isolated) QI+ Input 2
24V DC - 510 kQ % 250 O P
510 kQ _
] ®
1 T@ 1+ Input 3
510 kQ 250 Q© ]
510 kQ
@ ac
 /
Analog GND
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Note The DRT1-ADO04H has insulation between the inputs, so there is no need for
the user to be concerned with the internal circuitry.

Terminal Arrangement

DRT1-AD04
SZ(ZL\ZRS:CE NC AG VO + Io + V1+ Il+ V2 + 12 + V3 ¥ I3+
SOURCE . + . "
24V DC NC AG NC - NC N NC NC
+ 0 1 2 3
DRT1-AD04H
Szi)L\J/Rrg:cE NC V0+ IO+ V1+ Il+ NC V2+ I;r V3+ I;L
SOURCE| — — — —
24\£Dc NC NC 0 NC 1 NC NC 2 NC 3
Wiring: DRT1-AD0O4 and Connect the power supply and inputs (voltage input or current input) to the
DRT1-AD04 H (Common) Analog Input Terminal’s terminal block as shown in the following diagram.
Internal circuits Voltage input Current input
power supply connection connection
SOURCE
24V DC
1 V+ V+
Q ©
E i ) I I
— +
_ Shield
Lo Shield
Internal circuits
power supply || ||
>— >—
oV >—— oy >——
(With current inputs,
short-circuit the V+ and I+
terminals.)
Do not connect the shield when using shielded cables for the inputs.
Input Ranges and The Analog Input Terminal converts analog input data to digital values. The
Converted Data digital values depend on the input signal ranges, as shown in the following

diagrams.

Note When the input exceeds the specified range, the AD conversion data will be
fixed at either the lower limit or upper limit.
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DRT1-AD04
—=10-to 10-V Inputs

The —10- to 10-V range corresponds to the hexadecimal values 8BB8 to 0BB8
(—3000 to 3000). The most significant bit (bit 15) is set to 1 (ON) for negative
values and the AD conversion data is set to the absolute values; the rest of
the word indicates the absolute value. The entire data range is 8CE4 to 0CE4
(3300 to 3300).

Converted data
Hexadecimal (decimal)

0CE4 (3300)A

0BB8 (3000) [Z-22I1III1I1IIICC

-11V-10V 0000 (0)

> \oltage
ov 0V 11V

~<- 1222222222271 8BB8(-3000)
8CE4 (-3300)

0-to 10-V Inputs

The 0- to 10-V range corresponds to the hexadecimal values 0000 to 1770 (0
to 6000). The most significant bit (bit 15) is set to 1 (ON) for negative values
and the AD conversion data is set to the absolute values; the rest of the word
indicates the absolute value. The entire data range is 812C to 189C (-300 to
6300).

Converted data
Hexadecimal (decimal)
A

189C (6300) [-------ZoIiIIIIIIIIIIIIIIIIIIIIIILe
1770 (6000)

0000 {)
-0.5V

P Voltage
812C (-300) | "0V 10V 105V

0-to 5-V Inputs

The 0- to 5-V range corresponds to the hexadecimal values 0000 to 1770 (O
to 6000). The most significant bit (bit 15) is set to 1 (ON) for negative values
and the AD conversion data is set to the absolute values; the rest of the word
indicates the absolute value. The entire data range is 812C to 189C (-300 to
6300).

Converted data
Hexadecimal (decimal)

A
189C (6300) p----zcooooozooIfIIIIIIIIIIIIIIIIIILS
1770 (6000)

0000 (0)
—025V3 P \oltage
812C (-300) ov 5V 525V
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1- to 5-V Inputs

The 1- to 5-V range corresponds to the hexadecimal values 0000 to 1770 (O
to 6000). The most significant bit (bit 15) is set to 1 (ON) for voltages from
0.8 Vto 1V and the AD conversion data is set to the absolute values; the rest
of the word indicates the absolute value. The entire data range is 812C to
189C (—300 to 6300). If the input voltage falls below 0.8 V, the open-circuit
detection function is activated and the converted data is set to FFFF.

Converted data

Hexadecimal (decimal)
A
189C (6300) oo
1770 (6000)

FFFF —

0000 (0) » \oltage
812C (~300) 5V 52V

0- to 20-mA Inputs

The 0- to 20-mA range corresponds to the hexadecimal values 0000 to 1770
(0 to 6000). The most significant bit (bit 15) is set to 1 (ON) for negative values
and the AD conversion data is set to the absolute values; the rest of the word
indicates the absolute value. The entire data range is 812C to 189C (-300 to
6300).

Converted data
Hexadecimal (decimal)

\
189C (6300) s S
1770 (6000) [~~~ """ TTTTTTTTTToTTooTo Tt

0000 (0)
-1 mA P Current
812C (=300) 0mA 20 mA 21 mA

4- to 20-mA Inputs

The 4- to 20-mA range corresponds to the hexadecimal values 0000 to 1770
(0 to 6000). The most significant bit (bit 15) is set to 1 (ON) for currents from
3.2 to 4 mA and the AD conversion data is set to the absolute values; the rest
of the word indicates the absolute value. The entire data range is 812C to
189C (—300 to 6300). If the input current falls below 3.2 mA, the open-circuit
detection function is activated and the converted data is set to FFFF.

Converted data
Hexadecimal (decimal)

189C (6300) Bt - - - - ..
1770 (6000)

FFFF —*

0000 (0)
812C (-300

» Current
4 mA 20 mA 20.8 mA
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DRT1-AD04H

O0to 10V

The 0- to 10-V range corresponds to the hexadecimal values 0000 to 7530 (0
to 30,000). The convertible data range is FA24 to 7BOC (-1,500 to 31,500).
When the voltage is negative, the negative number is expressed as a two’s

complement.

Converted data

Hexadecimal (decimal)

7B0C (31500)4
7530 (30000)

0000 (0)

-0.5V

FA24 (-1500)

0tos5V

ov

10V 105V

P Voltage

The 0- to 5-V range corresponds to the hexadecimal values 0000 to 7530 (0
to 30,000). The convertible data range is FA24 to 7BOC (—1,500 to 31,500).
When the voltage is negative, the negative number is expressed as a two's

complement.

Converted data

Hexadecimal (decimal)

7B0C (31500)1
7530 (30000)

0000 (0)

025\

FA24 (-1500)

lto5V

oV

» Voltage
5V 525V

The 1- to 5-V range corresponds to the hexadecimal values 0000 to 7530 (0O
to 30,000). The convertible data range is FA24 to 7BOC (-1,500 to 31,500).
The 0.8- to 1-V range corresponds to the hexadecimal values FA24 to 7BOC
(-1,500 to 0). If the voltage drops below the input range (i.e., if the input volt-
age drops below 0.8 V), the open-circuit detection function is activated and
the data is set to 7FFF.

Converted data
Hexadecimal (decimal)

A
7B0C (31500) ks

7530 (30000)

7FFF —B

0000 (0)
FA24 (-1500

» Voltage

5V52V
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Number of Inputs Setting
(DRT1-AD04 Only)

146

0to 20 mA

The 0- to 20-mA range corresponds to the hexadecimal values 0000 to 7530
(0 to 30,000). The convertible data range is FA24 to 7BOC (-1,500 to 31,500).
When the current is negative, the negative number is expressed as a two'’s
complement.

Converted data
Hexadecimal (decimal)

7B0C (3150008 ..
7530 (30000) [-----IIIIIIIIIIoIIIIIIIIiioiiiiii

0000 (0)
—1mA » Current
FA24 (-1500) 0 mA 20 mA 21 mA
4to 20 mA

The 4- to 20-mA range corresponds to the hexadecimal values 0000 to 7530
(0 to 30,000). The convertible data range is FA24 to 7BOC (-1,500 to 31,500).
The 3.2- to 4-mA range corresponds to the hexadecimal values FA24 to 0000
(-1,500 to 0). If the current drops below the input range (i.e., if the current volt-
age drops below 3.2 mA), the open-circuit detection function is activated and
the data is set to 7FFF.

Converted data
Hexadecimal (decimal)
A

7BOC (31500) bt - - -~ - <
7530 (30000) it ---------cosiiiioiiiiiiiiootioiolog !

7FFF —3¥ o

0000 (0)
FA24 (1500

» Current
20 mA 20.8 mA

The number of inputs can be limited to two by turning ON pin 9 of the DIP
switch. Changing the number of inputs from four to two reduces the sampling
time from 8 ms/4 inputs to 4 ms/2 inputs, which provides faster conversion.

If the number of inputs is two, the number of words allocated to the Input Ter-
minal in the PLC is also reduced to 2 words. When only two inputs are used,
inputs 0 and 1 are used (inputs 2 and 3 cannot be used.)
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Averaging Function

Setting (DRT1-ADO04 Only)

Open-circuit Detection
Function

Converted Data

Note

Note

With the DRT1-ADO04, the averaging function can be enabled for all inputs (0
through 3) by turning ON pin 10 of the DIP switch. The averaging function out-
puts the average (a moving average) of the last eight input values as the con-
verted 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 converted data refreshing remains 2 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 is set to FFFF for the DRT1-
ADO04 and 7FFF for the DRT1-ADO04H. In addition, with the DRT1-AD0O4H, the
broken wire indicator lights when the open-circuit detection function is acti-
vated.

The open-circuit detection function is enabled or cleared at the same time as
the conversion time. If the input returns to the convertible range, the open-cir-
cuit detection is cleared automatically and the output returns to the normal
range.

The converted data is transferred to the Master as shown in the following dia-
gram.

DRT1-AD04
15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0 Bjt
T T T
First word S_itgn olo Input O converted data
I } } }
First word + 1 S_itgn ol o Input 1 converted data
: ! ! !
First word + 2 S_itgn 0|0 Input 2 converted data*
i
t t t
First word + 3 ﬁiltgn 0o Input 3 converted data*
1 1 1

*Not used when there are two input points. At that time only two words are
occupied.

The sign bit is turned ON to indicate that the converted value is negative; the
converted value will be the absolute value (not the two’s complement).
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Conversion Time
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Example: When —-300 is converted, the sign bit (bit 15) is set to 1 and 300 is
output as the binary value as 12C hexadecimal. The contents of the word is
thus 812C, as shown in the following illustration.
15 14 13 12 11 10 9
[1[ofo]ofofofoft]ofof1]o[t]r]o]o]

8 1 2 c
(16%) (169 (18" (169
DRT1-AD04H
1514 13 12 1110 9 8 7 6 H 4 3 2 1 0 Bit

First word Input O converted data

First word + 1 Input 1 converted data

First word + 2 Input 2 converted data

First word + 3 Input 3 converted data

If the converted data is a negative number, it is expressed as a two’s comple-
ment. The NEG command can be useful to obtain the absolute value from the
two’s complement.

DRT1-AD04

AD conversion values are refreshed every 2 ms for each input point.
DRT1-AD04H

AD conversion values are refreshed every 250 ms. It may take up to 650 ms,
however, from when the step response is input until AD conversion data of
90% of that value can be transmitted.



Analog /0O Terminals

Section 4-8

Dimensions

The following diagram shows the dimensions for the DRT1-AD04 and DRT1-
ADO4H Analog Input Terminals. All dimensions are in mm.

(With connector attached)

| Approx. 73

D e

[T jm))

50 max.

12

150 max.

40 max.

Mounting holes

Two, 4.2 dia. or M4

0.3

40%

FanY
4

140+ 0.3

o
AN 4

4-8-3 Analog Output Terminal: DRT1-DA02

Specifications

General Specifications

Item

Specification

Voltage outputs Current outputs

Output points

2 points (allocated two words in the Master Unit.)

Communications
power supply voltage

11 to 25 V DC (supplied from the communications connec-
tor)

Internal power supply
voltage

20.410 26.4V DC (24 V DC -15% to 10%)

Current consumption

Communications: 30 mA max.
Internal circuit: 140 mA max.

Noise immunity

+1.5 kVp,, pulse width: 0.1 to 1 ps, pulse rise time: 1 ns (via
noise simulator)

Vibration resistance

10 to 55 Hz, 1.0-mm double amplitude

Shock resistance

200 m/s?

Dielectric strength

500 V AC for 1 min (between insulated circuits)

Insulation resistance

20 MQ min. at 250 V DC (between insulated circuits)

Ambient operating
temperature

0to 55°C

Ambient operating
humidity

35% to 85% (with no condensation)
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Item

Specification

Voltage outputs Current outputs

Ambient operating
environment

No corrosive gases.

Ambient storage tem-
perature

-2510 65°C

Mounting method

M4 screw mounting or 35-mm DIN track mounting

Mounting strength 50 N

10 N min. in the DIN Track direction
Terminal strength Pull: 50 N
Weight 160 g max.

Output signal range

1to5V,0to10V,or-10to |0to 20 mA or 4to 20 mA
0oV

Allowable external out- | 1 KQ min. 600 Q max.
put load resistance
Output impedance 0.5 Q max.
Resolution 1/6000 (full scale)
Accuracy | 25°C +0.4% FS
0to55°C |+0.8% FS
Conversion time 4 ms/2 points
Conversion output —10- to 10-V range: 8BB8 to 0 to 0BB8 full scale
data Other signal ranges: 0000 to 1770 full scale
(Binary)

Isolation method

Photocoupler isolation between analog outputs and commu-
nications lines
(There is no isolation between analog output signals.)

Components

DeviceNet Indicators (Refer to page 312.)

Rotary switch
Sets the output ranges.

150

Terminal block

Connect the internal circuits power
supply and the analog outputs.

DIN track mounting hooks

Communications connector

DIP switch (Refer to page 40.)

Pins 1 to 6: Node address setting
Pins 7 and 8: Baud rate setting
Pins 9 and 10: Output status after communications error
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DIP Switch Settings

Rotary Switch Setting

The following diagram shows the functions of the DIP switch.

Ralalelalalalalalals
=

12345678910

Node address setting —

Baud rate

L Output status after
communications error

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

setto OFF)

Pin(s)

Function

Settings

1 through 6 | Node address setting

Setting for details.

Refer to 4-8-1 Node Address and Baud Rate

details.)

(See page 154 for

(Factory setting)

7and 8 Baud rate
9 and 10 Output status at com- |9 10 Output
munications error. OFF OFF Clear at “Low” (see below)

OFF ON Clear at “High” (see below)
ON OFF Hold
ON ON Hold

Outputs for “High” and “Low” Clear

Pins 9 and 10 of the DIP switch determine the status of the outputs after a
communications error occurs in DeviceNet communications. The following
table shows the lower and upper limits of the output ranges for each output

signal range setting.

Output signal range “Low” “High”
-10to 10V -11V 11V
Oto10V -05V 105V
lto5V 0.8V 52V
0to 20 mA 0mA 21 mA
4t0 20 mA 3.2mA 20.8 mA

power supply) before changing any settings.

Set the output signal range for each output with the rotary switch.
The following table shows the rotary switch settings and corresponding output

signal range settings.

No. Signal range Signal range
for output O for output 1
0 lto5V lto5V
1 lto5V Oto10V
2 lto5V -10to 10V
3 lto5V 0to 20 mA
4 lto5V 4 to 20 mA
5 Oto10V Oto10V
6 Otol0V -10to 10V
7 Oto10V 0to 20 mA

Note Always turn OFF the Slave's power supply (including the communications
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No. Signal range Signal range
for output O for output 1
8 Oto10V 410 20 mA
9 -10to 10V -10to 10V
A -10to 10V 0to 20 mA
B -10to 10V 410 20 mA
C 0to 20 mA 0to 20 mA
D 0to 20 mA 410 20 mA
E 4to 20 mA 4t0 20 mA
F (Setting not possible.)
Internal Circuits
Photo-
coupler
v+ |© _D_
CANH |© b " ® I+
DRAIN |® |P hysical Ph N
oto-
aver coupler | B2 v ™ ® V+ | output0
CANL |© 5 R ®
20 -7
V- |© | £E5 J
T K o I+ ]
SOURCE || N
24vDC+® 1 peoc V e ® v+ |Output1
E:on\llertgg — =0 _
Isolate
SOURCE g L r
24V DC - Analog GND
Terminal Arrangement
SOURCE
2evoe| we Ne Ne VO* N Io | we V1+ - Il+

SOURCE|
24V DC

NC

NC NC NC

NC NC NC NC

NC

NC
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Wiring Connect the power supply and outputs (voltage output or current output) to
the Analog Output Terminal’s terminal block as shown in the following dia-
gram.
Internal circuits Voltage output Current output
power supply connection connection
SOURCE
S ® ol

— g+

Internal circuits
power supply

External<
device <

Output Ranges and
Converted Data
lowing diagrams.

—=10-to 10-V Outputs

Ext(_erna<
device |

The Analog Output Terminal converts the digital output data to analog values.
The analog values depend on the output signal ranges, as shown in the fol-

The hexadecimal values 8BB8 to 0BB8 (—3000 to 3000) correspond to an

analog voltage range of —10 to

The entire output range is —11 to 11 V.

8CE4 8BBS8
FFFF (=3300) (-3000) 0000 (0)

10 V.

p Converted data

ov

0-to 10-V Outputs

0BB8 OCE4 7FFF
(3000) (3300)

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.

105V [CIZIICIIIIIIIIIIIIIIIIIIIII .

Converted

Voltage
A
0V
oVv
FFFF 812C (—300)\\
—0.5Vv/| 0000 (0)

1770

(6000) (6300)

189C

dat
TFFF Hexadecimal

(Decimal)
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1- to 5-V Outputs

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 to 5.2 V.

Voltage
A g

52V [-ICIIIIIICICIIIIIIIIIIIIII»r
5V

1V
N8V
oV > ﬁonvgrte_d d?ta
FFFF 812C | 0000 (0 1770 189C exadecima
(~300) ©) (6000) (6300) """ (Decimal)

0- to 20-mA Outputs

The hexadecimal values 0000 to 1770 (O to 6000) correspond to an analog
current range of 0 to 20 mA. The entire output range is 0 to 21 mA.

Current
A
21MA[CCCIIIIIIIIIIIIiIIIIIiiiiii i
20 mA g : !
 OmA L . p Converted data
FEFF 0000 (0) 1770 189C Hexadecimal

(6000) (6300) /" (Decimal)

4- to 20-mA Outputs

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 mA
20 mA

4 mA

N-"32mA
' T ov Converted data

812C 1770 189C Hexadecimal
FFFF 300 0000 (0) (6000) (6300) 7FFF (Decimal)
Output Status after Pins 9 and 10 of the DIP switch determine the status of the outputs after a
Communications Error communications error occurs in DeviceNet communications.

Hold: Maintains the previous output status.
Low: Clears to the lower limit of the output signal range.
High: Clears to the upper limit of the output signal range.
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The following table shows the lower and upper limits of the output ranges for
each output signal range setting.

Output signal range “Low” “High”

-10to 10V =11V 11V

Otol0V 05V 105V

l1to5V 0.8V 52V

0to 20 mA 0 mA 21 mA

4to 20 mA 3.2mA 20.8 mA

Converted Data Output the converted data to the Master as shown in the following diagram.
15 14 1312 1110 9 8 7 6 5 4 3 2 1 0 Bit

First word giitgn Output 0 converted data
First word + 1 giitgn Output 1 converted data

Dimensions

The sign bit is turned ON to indicate that the converted value is negative, at
which time the converted value will be an absolute value.

The following diagram shows the dimensions for the DRT1-DA02 Analog Out-
put Unit. All dimensions are in mm.

Unit: mm | Approx. 73 |
(With connector attached) ‘
-------- =
1 D
oo’
= X
o
Irs) AN
N
\\\ |
o~ Ao o ok v L
— O00O0O0
150 max. 40 max.
Mounting holes
Two, 4.2 dia. or M4
D=

™

o

+

o

<

€

A4

140%0.3
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4-8-4 Mounting in Control Panels

Using Screws

Using DIN Track

Mounting Direction

Either of the following methods can be used to mount an Analog I/O Terminal
in a control panel.

Open mounting holes in the control panel according to the dimensions pro-
vided for mounting holes in the dimensions diagrams and then secure the
Analog I/0 Terminal with M4 screws. The appropriate tightening torque is 0.6
to 0.98 Nh.

Mount the back of the Analog I/O Terminal to a 35-mm DIN Track. To mount
the Terminal, pull down on the mounting hook on the back of the Terminal with
a screwdriver, insert the DIN Track on the back of the Terminal, and then
secure the Terminal to the DIN Track. When finished, secure all Slaves on
both ends of the DIN Track with End Plates.

Connecting End Plates

Hook the bottom of the End Plate onto the DIN Track, as shown at (1) in the
following diagram, then hook the top of the End Plate as shown at (2).

End Plate

Note Always attach End Plate to both ends of Slaves connected to DIN Track.

Unless specific restrictions are given for the Slave, it can be mounted in any
direction. Any of the following directions are okay.

Vertical

4-8-5 Wiring Internal Power Supplies and I/O Lines
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The internal circuit power supplies and 1/O lines are all wired to M3 screw ter-
minals. Connect M3 crimp terminals and then connect them to the terminal
block. Tighten the screws fixing the crimp terminals to a torque of 0.3 to

0.5 NImh.
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Wiring the Internal Power
Supply

Wiring I/O

Refer to the wiring details for each Slave for information on the terminal
arrangement at the terminal block. The following example shows the internal
power supply for a DRT1-AD04 Analog Input Terminal.

(@R omRron DRT1-ADO4 >, )
ANALOG TERMINAL [
ol

Refer to the wiring details for each Slave for information on the terminal
arrangement at the terminal block and external 1/O wiring. The following
example shows the wiring to input 0 on a DRT1-AD04 Analog Input Terminal.

(@RI omRron DRT1-AD04 >
‘J ANALOG TERMINAL |'
o |

EEELLEEEEL]

4-9 Temperature Input Terminals

4-9-1 Node Address and Baud Rate Settings

This section describes the Slaves’ node address setting, baud rate settings,
and hold/clear outputs for communications error setting. These settings are
made using the following pins on the DIP switch.

Node address setting: Pins 1 through 6

Baud rate setting: Pins 7 and 8

Slave-specific setting:  Pins 9 and 10
(Refer to the descriptions of individual Slaves.)

z
o}

12345678910

l I Jr |
{

. Slave-specific setting:
Node address setting Refer to the descriptions

Baud rate setting of individual Slaves.
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Node Address Settings

Each Slave’s node address is set with pins 1 through 6 of the Slave’s DIP

switch. Any node address within the setting range can be used as long as it
isn't already set on another node.

DIP switch setting Node address

Pin6 | Pin5 | Pin4 | Pin3 | Pin2 | Pin1l

0 0 0 0 0 0 0 (default)

0 0 0 0 0 1 1

0 0 0 0 1 0 2

1 1 1 1 0 1 61

1 1 0 62
1 63

Note 1. Referto Appendix A Node Address Settings Table for a complete table of

Baud Rate Setting

DIP switch settings.

The Slave won'’t be able to participate in communications if the same node
address is used for the Master or another Slave node (node address dupli-
cation error).

Pins 7 and 8 are used to set the baud rate as shown in the following table.

(These pins are factory-set to OFF)

Pin 7 Pin 8 Baud rate
OFF OFF 125 kbps (default)
ON OFF 250 kbps
OFF ON 500 kbps
ON ON Not allowed.
Note 1. Always turn OFF the Slave’s power supply (including the communications
power supply) before changing the baud rate setting.
2. Setthe same baud rate on all of the nodes (Master and Slaves) in the Net-

work. Any Slaves with baud rates different from the Master’s rate won't be
able to participate in communications. Furthermore, a node with an incor-
rect baud rate may cause communications errors between nodes with cor-
rect baud rate settings.

4-9-2 Temperature Input Terminals: DRT1-TS04T and DRT1-TS04P

Specifications

General Specifications
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Item Specification
Model DRT1-TS04T DRT1-TS04P
Input type Thermocouple input Resistance temperature
sensor input
Input points 4 points (allocated four words in the Master Unit.)
Communications power 11 to 25 V DC (supplied from the communications con-
supply voltage nector)

Internal power supply volt-
age

20.41t0 26.4V DC (24 V DC -15% to 10%)

Current consumption

Communications: 30 mA max.
Internal circuit: 130 mA max.

Noise immunity

+1.5 kV),p,, pulse width: 0.1 to 1 us, pulse rise time: 1 ns
(via noise simulator)

Vibration resistance

10 to 55 Hz, 1.0-mm double amplitude
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Item

Specification

Shock resistance

200 m/s?

Dielectric strength

500 V AC for 1 min (between insulated circuits)

Insulation resistance

20 MQ min. at 250 V DC (between insulated circuits)

Ambient operating temper-
ature

0to 55°C

Ambient operating humidity

35% to 85% (with no condensation)

Ambient operating environ-
ment

No corrosive gases.

Ambient storage tempera-
ture

-2510 65°C

Mounting method

M4 screw mounting or 35-mm DIN track mounting

Mounting strength

50N

10 N min. in the DIN Track direction

Terminal strength

Pull: 50 N

Weight

230 g max.

160 g max.

Input classification

R, S, K1, K2,J1,32, T, E,
B, N, L1, L2, U W,PLI
convertible (4-point com-
mon input class)

Pt100, JPt100 convertible
(4-point common input
class)

Instruction precision

(Instruction value +0.5% or
+2°C, whichever is larger)
+1 digit max. (See note.)

(Instruction value +0.5% or
+1°C, whichever is larger)
+1 digit max.

Conversion period

250 ms/ 4 pts.

Temperature conversion
data

Binary data (4-digit hexadecimal)

Isolation method Photocoupler isolation between temperature inputs and
communications lines
(Photocoupler isolation between temperature input sig-

nals.)

Note Less than —-100°C of K1, T, N:
U, L1, L2:
Less than 200°C of R, S:
Less than 400°C of B:
W:
PL II:

+4°C 1 digit max.

+4°C +1 digit max.

+6°C =1 digit max.

No regulation

(Instruction value +0.5% or £6°C, whichever is larger) £1 digit max.
(Instruction value +0.5% or +4°C, whichever is larger) £1 digit max.
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Components of the DRT1-TS04T and DRT1-TS04P

Broken wire display

The indicator for the relevant number lights

DeviceNet Display  Rotary switch

(Refer to page 312.) Sets the input range. activated.

/ | S

th
ellall]=]==]=l 0 ¥

Terminal block

Innmr\ﬂ

DIN track mounting rack

Communications connector

DIP switch

1t06: Node address(Refer to page 124.)

7,8:  Baud rate(Refer to page 124.)

9: Temperature unit (5C or 5F) (See below)

10: Display mode for 2 digits below decimal point (See below)

DIP Switch Settings
TS04T and DRT1-TS04P Temperature Input Terminals.

Ralalelalalafalalals

192345678910

| |||L

Node address —

when the open-circuit detection function is

Cold Junction Compensator
(DRT1-TS04T only)

Corrects the input temperature. Do
not touch or remove it.

Connects the operation power supply
(the internal circuit power supply) and
the temperature sensors. The wiring
will vary depending on the model.

The following diagram shows the functions of the DIP switch for the DRT1-

Two digits below decimal point

Baud rate Temperature unit
Pin(s) Function Settings

1 through 6 | Node address setting Refer to 4-9-1 Node Address and Baud Rate

7 and 8 Baud rate setting Settings for details.

9 Temperature unit set- | OFF (factory setting) |°C
ting ON oF

10 Display mode for 2 dig- | OFF (factory setting) | Normal mode (0 or 1
its below the decimal digit depending on
(Refer to page 164.) input classification)

ON Two digits below deci-
mal point

Note Always turn OFF the Slave’s power supply (including
power supply) before changing any settings.

160
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Rotary Switch Setting

Note

Set the common input classification and input signal range for each input with
the rotary switch. (The input classification and input range cannot be set for 4-

point classification.)

Always turn OFF the Slave’'s power supply (including the communications
power supply) before changing any settings.

DRT1-TS04T

The following table shows the input classifications and input ranges according

to the rotary switch settings.

Number Input classification Range (°C) Range (°F)
0 R 0to 1700 0 to 3000
1 S 0to 1700 0 to 3000
2 K1 —200 to 1300 —300 to 2300
3 K2 0.0 to 500.0 0.0 to 900.0
4 Ji —-100 to 850 —-100 to 1500
5 J2 0.0 to 400.0 0.0 to 750.0
6 T —200.0 to 400.0 —300.0 to 700.0
7 E 0 to 600 0to 1100
8 L1 —-100 to 850 —-100 to 1500
9 L2 0.0 to 400.0 0.0 to 750.0
A U —200.0 to 400.0 —300.0 to 700.0
B N —200 to 1300 —300 to 2300
C w 0 to 2300 0 to 4100
D B 100 to 1800 300 to 3200
E PL1I 0 to 1300 0 to 2300
F Cannot be set.
DRT1-TS04P

The following table shows the input classifications and input ranges according

to the rotary switch settings.

9 9 s

@ ©
™ @

@S’Q

Number Input classification Range (°C) Range (°F)
0 PT100 —200.0 to 650.0 —300.0 to 1200.0
1 JPT100 —200.0 to 650.0 —300.0 to 1200.0
2t09 Cannot be set.
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Terminal Arrangement
DRT1-TS04T

Cold Junction Compensator

SOURCE Input 0 Input 1 , Input 2 Input 3]

24 \:DC NC + NC + + NC +
[SOURCE Input O Input 1] Input 2 Input 3
24vDCl NC _ NC _ NC NC NC B NC B

Note Do not touch or remove the Cold Junction Compensator.

DRT1-TS04P
SOURCE Input 0] Input Of Input 1] Input 1 Input 2| Input 2| Input 3 Input 3
24V DC NC NC
N A B A B A B A B
[SOURCE Input O Input 1 Input 2 Input 3
24\1DC NC NC B NC B NC NC B NC B
Wiring Connect the inputs to the Temperature Input Terminal’s terminal block as
shown in the following diagram, depending on whether thermocouple inputs
or resistance temperature sensor inputs are used.
Internal circuit power supply DRT1-TS04T DRT1-TS04P

Source: 24V DC Thermocouple input  Resistance temperature sensor input

0 O oo,
EJ ®
_ o4 Ei

Internal circuit
power supply

Temperature Conversion Data that is input is converted to binary data (4-digit hexadecimal) and the
Data for the DRT1-TS04T Master is notified. If the converted data is a negative number, it is expressed
and DRT1-TS04P as a two’s complement.
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The four inputs occupy four words at the Master, as shown below. If the input
classification is set for up to one digit below the decimal point, a multiple of 10
will be transmitted as binary data.

1514 13 12 1110 9 8 7 6 5 4 3 2 1 O Bit

Beginning word Input O: Temperature conversion data

Beginning word + 1 Input 1: Temperature conversion data

Beginning word + 2 Input 2: Temperature conversion data

Beginning word + 3 Input 3: Temperature conversion data

Input classifi- | Unit: 1°C (°F) R, S, K1, J1, E, 850° - 0352 (4 digits hex)
cation L1, N, W, B, PL —200° — FF38 (4 digits hex)
Unit: 0.1°C (°F) |K2, J2, T, L2, U, x10
Pt100, JPt100 500.0° - 5000 - 1388 (4 digits hex)
—20.0° - 200 - FF38 (4 digits hex)
—200.0° - 2000 - F830 (4 digits hex)
Note 1. For more details regarding temperature conversion data with a unit setting
of two digits below the decimal point (unit: 0.01), refer to page 164.
2. Ifthereis a sudden temperature change, condensation may develop inside

Data Ranges and the
Open-circuit Detection

of the Terminal and cause incorrect values to be displayed. If condensation
does develop, leave the Terminal for approximately one hour at a stable
temperature before using it.

The following table shows the convertible data ranges according to the num-
ber set by the rotary switch.

Function DRT1-TS04T

Number Input classification Range (°C) Range (°F)
0 R —-20t0 1720 —20 to 3020
1 S —-20t0 1720 —20 to 3020
2 K1 —220 to 1200 —320 to 2320
3 K2 —20.0t0 520.0 —20.0 t0 920.0
4 J1 —-120to 870 —120 to 1520
5 J2 —20.0t0 420.0 —-20.0to 770.0
6 T —220.0t0 420.0 —320.0to 720.0
7 E —20 to 620 —201to0 1120
8 L1 —-120to 870 —120 to 1520
9 L2 —20.0t0 420.0 —20.0to 770.0
A U —220.0to 420.0 —320.0to 720.0
B N —220to 1320 —320 to 2320
C W —-20 to 2320 —20to0 4120
D B 80 to 1820 280 to 3220
E PL I —20to 1320 —20to 2320
F Cannot be set.
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Temperature Input
Terminal’s Display Mode
for 2 Digits Below the

Decimal Point

164

& Caution

DRT1-TS04P

Number Input classification Range (°C) Range (°F)
0 Pt100 —220.0t0 670.0 —320.0t0 1220.0
1 JPt100 —220.0t0 670.0 —320.0t0 1220.0
2t09 Cannot be set.

If the input temperature goes outside of the permissible conversion range, the
temperature data is fixed at the upper or lower limit.

If the input temperature goes beyond a given constant value, outside of the
permissible conversion range, it is determined that the input wiring has been
disconnected. The open-circuit detection function is then activated so that the
temperature data is set to 7FFF (hexadecimal), and the broken wire indicator
on the Temperature Input Terminal lights up. The open-circuit detection func-
tion will operate even if there is an error at the Cold Junction Compensator.

When the input temperature returns to within the conversion range, the open-
circuit detection function is automatically cleared and the conversion data is
returned to normal.

This section explains the Temperature Input Terminal's display mode for 2 dig-
its below the decimal point.

When the Temperature Input Terminal is in this mode, each single item of tem-
perature data (four integer digits and two digits below the decimal point, in six
digits of hexadecimal binary data) is provided to the Master Unit multiplied by
100 with the sign affixed. At that time the temperature data is divided into two
parts as shown below, and these parts are alternately transmitted every 125
ms. (The two respective data items are each configured as one word of data.)

In the display mode for 2 digits below the decimal point, temperature data is
converted for up to two digits below the decimal point, but the actual resolu-
tion is not 0.01°C (°F). Therefore there may be some oscillation or jumping at
the 0.01°C (°F) and 0.1°C (°F) digits. Resolutions beyond those prescribed for
the normal mode should be treated as reference data.
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The following diagram shows how temperature data is divided and the data

configuration.

Temperature data (Actual temperature x 100, in binary data)

poogog

Notification format for leftmost 3 digits

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0 Bit
; Temp. Broken
et | umit | wire | Notused % 16° X 164 X 16°
0: Left o0:Cc° 0: OK i
1: R?ght 1:F° 1: Error 0 (Fixed)
Sign/determination area Data area

Notification format for rightmost 3 digits

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0 Bit
Right/left Iﬁﬂqp‘ E/irlpeken Not used.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, X 162 X 16" X 16°
0: Left 0:Cc° 0: OK i
1: R?ght 1:F° 1: Error 0 (Fixed)
Sign/determination area Data area

Leftmost/rightmost bit:
Temperature unit bit:

Broken wire bit:

Determines whether leftmost or rightmost digits are
displayed.

Determines whether temperature is expressed in °C
or °F.

Turns ON (1) to notify of broken wire. At that time the
data in the leftmost three digits is “7FF” and the data
in the rightmost three digits is “FFF”

The three leftmost digits and three rightmost digits, each comprising one word
of data, are alternately provided to the Master every 125 ms as shown in the

following diagram.

r 125 mms T 125 mms T 125 mms j

:><Leftmost 3 digits><Rightmost 3 digit><Leftmost 3 digits><

Data refresh

—Time —
Data refresh
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Example 1: 1130.25°C

Value multiplied by 100: 113025
Notification value: 01B981 (113025 expressed in hexadecimal)

Contents of 3 Leftmost Digits

Sign/Determin. | » 165 | < 164 | X 16°
Bits 15|14|13|12(11t0o 8| 7to4 | 3to 0

Data |0|0|0|0| © 1 B |——01011:B
ttt —

Data area
Sign/determination area

Temperature conversion data

Leftmost C Normal

Contents of 3 Rightmost Digits

Sign/Determin. X162 | X161 | x16°
Bits 15114/13/12/11t0 8|/ 7t04 | 3t0 0 Temperature conversion data

Data |1|0]0|0| 9 8 1 /{8981

rrot —

) o Data area
Sign/determination area

Rightmost C Normal

Example 2: -100.12°C

Value multiplied by 100: —10012
Notification value: FFD8E4 (—10012 expressed in hexadecimal)

Contents of 3 Leftmost Digits
Sign/Determin.| 165 | x 164 | X 162
Bits 15|14|13|12|11t0 8|7to4 | 3to 0

Data [0|0|0|0| F F D |——|0IFiFiD

trt

Leftmost C Normal Sign/determination areaData area

Temperature conversion data

Contents of 3 Rightmost Digits

Sign/Determin.| X 162 | X 16! | X 16°
14(13]12/11t0 8| 7to4 | 3t0 0 Temperature conversion data

Bits |19
Data |1]0]0|0| 8 E 4 |—|8:8:E:4
et —

Rightmost C Normal Data area
Sign/determination area

Example 3: —200.12°F

Value multiplied by 100: —20012
Notification value: FFB1D4 (—20012 expressed in hexadecimal)

Contents of 3 Leftmost Digits

Sign/Determin.| X 16° | X 16* | X 16° T ion d
Bits 15/14]13]12]11108| 7104 | 3100 emperature conversion data

010 F F B 4>
D

Normal Sign/determination areaDatal area

Data | ©
T

1
T
Leftmost F

Contents of 3 Rightmost Digits

Sign/Determin. X167 | x 16! | x16° .
Bits 15|14]13]12|11t08|7t04 |3t0 0 Temperature conversion data

Data |1/1]0|0| 1 D 4 |—|C:1:D 4
?

tt —

Rightmost F Normal Data area
Sign/determination area
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Note

Sample Program for the
DRT1-TS04T and DRT1-

Example 4: Input Error (Broken Wire) (Unit:°F)
Notification value: 7FFFFF

Contents of 3 Leftmost Digits

SigDetermin.| X(16° | X 16% | X 16° Temperature conversion data
Bits 15|14113|12|11t0 8| 7t04 | 3t0o 0
Data |[0|1|1|0| 7 F F |J——6ITIFIF
t ot
. . Data area
Leftmost F  Error Sign/determination area

Contents of 3 Rightmost Digits

X 16°
3t00

Sign/Determin.| X 162 | X 16!
Bits  |15/14]13]12[1110 8| 7104

Data |1|1]1]0] F F F|——|E:F'F'F
R —
Rightmost F Error Data area

Sign/determination area

Temperature conversion data

1. Data notification is provided in order, from the leftmost digits to the right-
most. When reading data with the program, be sure to read it in that same

order.

2. Taking the Programmable Controller’s cycle time and the communications
time into consideration, lower the reading cycle to 125 ms or less. If the

reading cycle exceeds 125 ms, normal data cannot be read.

The following program is an example of using the Temperature Input Terminal

in the display mode for 2 digits below the decimal point.

TS04P .
Settings
Temperature Input Terminal’s allocated words: 350 to 353
Temperature Input Terminal’s mode: Two digits below decimal point (DIP
switch pin 10: ON)
Operation
The temperature data from the Temperature Input Terminal’s input O is stored
in words 30 to 32 in binary data multiplied by 100, as shown below.
Bit 15to 12 11to 8 7to4 3 2 1
Word
30 x16° x162 x161 x16°
31 x16’ x168 x16° x164
32 0 (Fixed) 0 (Fixed) 0 (Fixed) 0 Temperature | Broken wire 0
unit bit bit

Temperature unit bit
Broken wire bit:

0:°C; 1: °F

0: Normal; 1: Error
The data in words 30 and 31 can be treated as 32-bit binary data.
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Program Example

35015
P4

Al

Leftmost 3 digits notification

35015
11

MOV

350

040

168

Leftmost 3 digits
notification

MOVD

350

#0020

030

MOVD

350

#0300

030

04011
11

MOVD

040

#0011

031

When data is negative

04011

MOVD

#00FF

#0210

LY
Xl
When data is positive

MOVD

#0000

#0210

031

XFRB

#0210

032

Stores leftmost 3 digits of data in IR word 040.

Transfers rightmost 3 bits of data (160 to 162)

to word 030.

Transfers16° data to word 030.

Transfers 16* and 16° data to word 031.

If data is negative, stores "FF" in leftmost

two digits of word 031.

If data is positive, stores "00" in leftmost

two digits of word 031.

Transfers the temperature-units bit and
broken-wire bit information to word 032.
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Dimensions
The following diagram shows the dimensions for the DRT1-TS04T and DRT1-
TS04P Temperature Input Terminals. All dimensions are in mm.
A .7
Unit: mm i ) | pprox. 73 >
(With connector installed) ‘ ‘
O omronoeri-rsosr (D P .
? 7 7 TERMINAL o : et I’ - D
i S L ____ -,
50 max. \
\
1 \\\
=~ N\ | O
12

150 max.

Mounting Hole Dimensions

Two, 4.2 dia. or M4

/—

N
Ly

o

40+0.3

Fan)
A7y

140+0.3

4-9-3 Mounting in Control Panels

Using Screws

Using DIN Track

Either of the following methods can be used to mount a Temperature Input
Terminal in a control panel.

Open mounting holes in the control panel according to the dimensions pro-
vided for mounting holes in the dimensions diagrams and then secure the
Temperature Input Terminals with M4 screws. The appropriate tightening
torque is 0.6 to 0.98 NIm.

Mount the back of the Temperature Input Terminal to a 35-mm DIN Track. To
mount the Terminal, pull down on the mounting hook on the back of the Termi-
nal with a screwdriver, insert the DIN Track on the back of the Terminal, and
then secure the Terminal to the DIN Track. When finished, secure all Slaves
on both ends of the DIN Track with End Plates.
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Connecting End Plates

Hook the bottom of the End Plate onto the DIN Track, as shown at (1) in the
following diagram, then hook the top of the End Plate as shown at (2).

End Plate

Note Always attach End Plate to both ends of Slaves connected to DIN Track.

Mounting Direction Unless specific restrictions are given for the Slave, it can be mounted in any
direction. Any of the following directions are okay.

Vertical

= |

4-9-4  Wiring Internal Power Supplies and I/O Lines

The internal circuit power supplies and I/O lines are all wired to M3 screw ter-
minals. Connect M3 crimp terminals and then connect them to the terminal
block. Tighten the screws fixing the crimp terminals to a torque of 0.3 to

0.5 NImh.
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Wiring the Internal Power Refer to the wiring details for each Slave for information on the terminal
Supply arrangement at the terminal block. The following example shows the internal
power supply for a DRT1-TS04T Temperature Input Terminal.
‘g OMRON DRT1-TS04T >,
ANALOG TERMINAL BROKEMS 1 mm 3 [
 —

alglceelgls
? NENuNENElE

Oyl1®

Wiring I/O Refer to the wiring details for each Slave for information on the terminal
arrangement at the terminal block and external 1/O wiring. The following
example shows the wiring to input O on a DRT1-TS04T Temperature Input

Terminal.
(RN omron DRT1-TS04T
ANALOG TERMINAL BROKEMS 1 mm 3

WIRE wm 0 mm 2

FUR B
A A O T [0
I — I ——

Ou®

4-10 CQML1 1/O Link Unit
4-10-1 Node Address, Baud Rate, and Output Hold/Clear Settings

This section describes the Slaves’ node address setting, baud rate settings,
and hold/clear outputs for communications error setting. These settings are
made using the following pins on the DIP switch.

Node address setting: Pins 1 through 6
Baud rate setting: Pins 7 and 8

Output hold/clear setting:Pin 10 (affects only outputs)

z
o

12345678910

| I | | Qutput hold/clear setting for
‘ communications errors (for outputs
Node address setting

— Reserved (Always OFF.)
Baud rate setting
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Node Address Settings

Baud Rate Setting

Setting Pins 9 and 10

172

Note

Note

Each Slave’s node address is set with pins 1 through 6 of the Slave’s DIP
switch. Any node address within the setting range can be used as long as it
isn't already set on another node.

DIP switch setting Node address
Pin6 | Pin5 | Pin4 | Pin3 | Pin2 | Pin1

0 0 0 0 0 0 0 (default)
0 0 0 0 0 1 1
0 0 0 0 1 0 2
1 1 1 1 1 61

1 1 62

1 63

0: OFF, 1: ON

1. Refer to Appendix A Node Address Settings Table for a complete table of
DIP switch settings.

2. The Slave won'’t be able to participate in communications if the same node
address is used for the Master or another Slave node (node address dupli-
cation error).

Pins 7 and 8 are used to set the baud rate as shown in the following table.
(These pins are factory-set to OFF)

Pin 7 Pin 8 Baud rate
OFF OFF 125 kbps (default)
ON OFF 250 kbps
OFF ON 500 kbps
ON ON Not allowed.

1. Always turn OFF the Slave’s power supply (including the communications
power supply) before changing the baud rate setting.

2. Setthe same baud rate on all of the nodes (Master and Slaves) in the Net-
work. Any Slaves with baud rates different from the Master’s rate won't be
able to participate in communications. Furthermore, a node with an incor-
rect baud rate may cause communications errors between nodes with cor-
rect baud rate settings.

The functions of pins 9 and 10 differ for inputs and outputs, as shown in the

HR.
910
L Input: Not used (Always OFF)

Output: Hold/Clear outputs for communications error

following diagram. Reserved: Always OFF
Pin 9: Reserved (Always OFF)
Pin 10: As follows:

Inputs: No function (Always OFF)

Outputs: Hold/Clear outputs for communications error

OFF (Clear): All output data from the Master will be cleared to 0 when a

communications error occurs.

ON (Hold): All output data from the Master will be retained when a
communications error occurs.

Pins 9 and 10 are factory-set to OFF.



COQM11/O Link Unit

Section 4-10

4-10-2 CQM1 1/O Link Unit: CQM1-DRT21

Specifications

The general specifications for the CQM1-DRT21 I/O Link Unit conform to
CQML1 specifications.

Iltem

Specification

Model number

CQM1-DRT21

Number of I/O points

16 inputs, 16 outputs (32 I/O points total)

Compatible PLCs

All CQM1 PLCs and all CQM1H PLCs.

Max. number of Units

11 Units max. with CQM1H-CPU51-E/61-E PLCs (512
points max.) or CQM1H-CPU11-E/21-E PLCs (256 points
max.)

7 Units max. with

CQM1-CPU4[]-EV1 PLCs (256 points max.)

Connection to previous models:

CQM1-CPU4[I-E: 5 Units max. (192 points max.)

CQM1-CPU11-E/21-E: 3 Units max. (128 points max.)

Current consumption

Communications power: 40 mA max.
Internal circuits: 80 mA max. (5 V DC)

Weight

185 g max.

General Specifications

Conform to SYSMAC CQM1 specifications.

Components

DRT21

CQM1 Word Allocation

Indicators (Refer to page 312.)

DIP switch (Refer to page 40.)

Pins 1 to 6: Node address

Pins 7 and 8: Baud rate

Pin 9: Reserved (Always OFF.)

Pin 10: Hold/Clear outputs for communications error

Communications connector

In the CQM1 PLCs, an /O Link Unit is treated just like an 1/O Unit with one

input word and one output word, so word allocation is identical to a standard 1/
O Unit. Words are allocated from the left side of the PLC, beginning with IR
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001 for inputs and IR 100 for outputs. The following diagram shows a word

allocation example.

coM1
o o PS: Power supply unit
s| <[z "l els]%] | cPu:cPU UNit
IN: Input Unit/Terminals
7| 618|126 |18| | OUT: Output Unit
A A y DRT: I/O Link Unit
Word allocation
Inputs | IR 000
From the Master's N :g 882
output area
Outputs|_IR 100
To the Master's 4——| R101
input area IR 102
Dimensions The following diagram shows the dimensions for the CQM1-DRT21 I/O Link

Unit. Refer to the PLC's Installation Guide for the dimensions of the Unit when
it is mounted to the Backplane. (All dimensions are in mm.)

/\ L o B g o
A
=
N
J
S —
U oRmD - o I A
— hd S—r O
32 107

(With the cover removed)

4-10-3 Mounting to Control Panels

The CQML1 1/O Link Unit is assembled with the rest of the Units in the CQM1
PLC for use as one assembled PLC. The CQM1 I/O Link Unit is connected to
the PLC just like any other PLC Unit. Refer to the operation manual for the

PLC for details.

Note No internal power, 1/O power, or I/O wiring is required for the CQM1 1/O Link
Unit because it uses internal 1/O bits in the CPU Unit to communicate with the

master.
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SECTION 5
Environment-resistive and Water proof Slaves

This section provides specifications and describes the components, indicators, switch settings, and other aspects of
Environment-resistive Slaves.
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5-1

Environment-resistive Slave Specifications

This section shows the specifications that are the same for all Environment-
resistive Slaves. Differences for particular Slaves are shown in the explana-
tory page for each Slave.

Item

Environment-resistive Slave Specifications

Communications
power supply voltage

11 to 25 V DC (supplied from the communications connector)

Internal power sup-
ply voltage

20.41t0 26.4V DC (24 V DC -15% to 10%)

I/O power supply
voltage

20.41t0 26.4V DC (24 V DC -15% to 10%)

Noise resistance

+1.5 Vp-p, pulse width 0.1 to 1 ps, rise time 1-ns pulse at star-
tup (by noise simulator)

Vibration resistance

10 to 150 Hz, double amplitude 1.0 mm, or 70 m/s2

Shock resistance

200 m/s?

Dielectric strength

500 V AC (between insulated circuits)

Insulation resistance

20 MQ min. (between insulated circuits)

Ambient temperature

Operating: —10 to 55°C
Storage: —20 to 65°C

Ambient humidity

25% to 85%

Ambient environ-
ment

No corrosive gases.

Degree of protection

DRT1-0DOCIC(-1): IP66
DRT1-0DCICICL(-1): IP67
DRT1-B7AC: IP66

Mounting method

For Slaves with IP66 protection:

M4 screws (front panel)

M5 screws (rear panel)

For Slaves with IP67 protection:

M5 screws for both front and rear panel

Mounting strength

100 N

Communications
connector strength

100 N

Screw tightening
torque

Round connector (communications connectors, power supply,
1/0): 0.39 to 0.49 Nl

- For Slaves with IP66 protection

M4 (mounting unit from front panel): 0.6 to 1.18 Nl
M5 (mounting unit from rear panel): 1.47 to 1.96 N[t
- For Slaves with IP67 protection

M5 (mounting unit from front panel): 1.47 to 1.96 N
M5 (mounting unit from rear panel): 1.47 to 1.96 N[t

5-1-1 Current Consumption, Weight, Degree of Protection
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The power consumption, weight and degree of protection of Environment-
resistive Slaves are shown below.

Model Communications | Internal Power Weight Degree of
Power Supply | Supply current Protection
current
DRT1-ID04CL(-1) |25 mA max. (See note.) 180 g max. |IP67
DRT1-1D08C 30 mA max. 50 mA max. 580 g max. |IP66
DRT1-IDO8CL(-1) |30 mA max. (See note.) 240 g max. |IP67
DRT1-HD16C(-1) |30 mA max. 50 mA max. 180 g max. |IP66
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Model Communications | Internal Power Weight Degree of
Power Supply | Supply current Protection
current
DRT1-OD04CL(-1) | 35 mA max. (See note.) 180 g max. |IP67
DRT1-OD08C 30 mA max. 50 mA max. 585 g max. |IP66
DRT1-ODO08CL(-1) |40 mA max. (See note.) 240 g max. |IP67
DRT1-WD16C(-1) |30 mA max. 60 mA max. 590 g max. |IP66
DRT1-MD16C(-1) |30 mA max. 50 mA max. 590 g max. |IP66
DRT1-B7AC 70 mA max. 500 mA max. 500 g max. |IP66

Note In these Slaves, the internal power supply shares the communications power
supply.

5-2 Connecting Communications Cables to Environment-
resistive Slaves

Communications cables are connected to Environment-resistive Slaves
(Waterproof Terminals, Environment-resistive Transistor Terminals, and B7AC
Interface Units) using round shielded connectors.

Thin communications cable is used with the round shielded connectors, so
the cable characteristics (such as the power supply wiring limitations due to
voltage drop over distance) are the same as regular thin cable. Slaves that
use the regular square connectors can also be connected to the Master Unit
through a T-branch Tap.

System with Slaves using Round Shielded Connectors Only
DeviceNet Master Unit

DCA1-5CNLCI[JH1 Cable DCA1-5CNLIJW1 Cable
T-branch Tap with shielded connector with shielded connectors
on one end on both ends
t DCN2-1 shielded
o= T-branch connector DCNZ 1 shielded DRS2-L] Connector
| T-branch connector with terminating
Communications ¢ resistance
power supply p
XS2W-D42[]-[181-A Cable
with shielded socket on one DCN2-1 shielded
end and plug on the other T-branch connector
Environment-
00
Sensor with Eh reS|st|ve Termmal
attached Environment- - égg&%ﬁlﬁgéé g g
vire ) oo
connector resistive Terminal o oy|| socket on one end E]-_‘—md]?" {0 ol
7 and plug on the other [
Sensor with
attached L
connector F/T—]omt
[ —— s : :
XS2R-D427-5
Power XS2F-D42[1-[180-[] Tjoint 170 Power Supply
supply Cable with connector Cables (carry power

on one end. for internal circuitry)
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System with Slaves using Round Shielded Connectors and Regular Square Connectors
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Note

DeviceNet Master Unit

DCA1-5CNLI[JH1 Cable
with shielded connector

J on one end
F,?q DCN2-1 shielded
———— 7 T-branch connector
5 P g
N \xT—branCh Tap Environment-resistive
! Terminals or other Slaves
\ using shielded connectors
Slaves using different

kinds of connectors
can be connected
through a T-branch -
Tap Slave with normal
connector

o o[of o o[of4
oo ] oo ]

4~
" 1/0 Power Supply Cable
Power supply

Always use the communications cables listed in the following table to connect
Waterproof Terminals, Environment-resistive Transistor Terminals, and B7AC
Interface Units.

Model Description

DCA1-5CNLOW1 Cable with round shielded connec-
tors on both ends

DCA1-5CNLICIF1 Cable with round shielded connec-
tor (female socket) on one end

DCA1-5CNLICIH1 Cable with round shielded connec-
tor (male plug) on one end

DCN2-1 Shielded T-branch Connector (for
1 branch line)

The blank spaces (L) in the model numbers indicate the cable length in 0.1-
m units. For example, add “C5” for a cable 0.5 m long.

Standard thin DeviceNet cable is used for these cables, so the cables cannot
be used in an environment that is subject to spattering unless steps are taken
to protect the cables.
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The following connectors with built-in terminating resistors are also available.
A Terminating Resistor can be connected to a T-branch Connector.

Model Description
DRS2-1 Shielded Connector (male plug)
with Terminating Resistor
DRS2-2 Shielded Connector (female
socket) with Terminating Resistor

Standard thin DeviceNet cable is used for cables with shielded connectors,
SO maximum current is 3 A.

2. Multi-drop wiring cannot be used with shielded connectors. Use T-branch
wiring with DCN2-1 T-branch Connectors and cables that have shielded
connectors on both ends.

3. The T-branch Connector's communications power supply pin has a rated
current capacity of 3 A.

4. A cable with a shielded connector (socket) on one end can be used to con-
nect to a regular DCN1-[]1C T-branch Tap. A cable with a shielded connec-
tor (socket) on one end can also be used to connect to the communications
power supply from a T-branch Connector.

Note 1.

5-2-1 Example System Assembly
Soo[ ] Male = Male = Male
Female Female Female

0

DCA1-5CNIICHL
Cable with shielded
connector on one end

DCA1-5CNCICJW1 Cable
with shielded connectors

DCA1-5CNCICIFL
Cable with shielded
connector on one end

=
on both ends ]
T-branch Tap (with
Power Supply Tap Male anch A
Female_L Male Female terminating resistor)
) _/‘D‘ Male ~/T\~Female Male /%emale -0
Terminating Female | 1zl Female  Male

resistor
installed

DCN2-1 shielded
T-branch connector

Communications
power supply

Note Tighten the connector by hand to a torque of 0.39 to 0.49 NIh. If the connec-
tor is not tightened sufficiently, it will not provide the expected environmental
resistance and may come loose from vibration. Do not use pliers or other tools
to tighten the connectors, because the tools may damage the connectors.

5-3 Environment-resistive Terminals (IP66)

5-3-1 Node Address and Baud Rate Settings

This section describes the node address settings and baud rate settings that
are common to all of the Environment-resistive Terminals. These settings are
made on separate switches, as shown in the following diagrams.

179



Environment-resistive Terminals (1 P66)

Section 5-3

Note

Node Address Settings

Note

Baud Rate Setting

Note

Node address setting:
Baud rate setting:

Rotary switches
DIP switch pins 1 and 2

Baud rate setting Node address setting

The DRT1-LIDLICIC(-1) Terminals do not have an “output hold/clear setting”
for communications errors. When a communications error occurs with a Ter-
minal that has outputs, the corresponding output data from the Master is
cleared to O (OFF).

Each Environment-resistive Terminal’s node address is set in two-digit deci-
mal with the rotary switches. The 10’s digit is set on the left rotary switch and
the 1's digit is set on right rotary switch.

Any node address within the allowed setting range can be used as long as it
isn't already set on another node.

The Environment-resistive Terminal won't be able to participate in communi-
cations if the same node address is used for the Master or another Slave
node (node address duplication error).

DIP switch pins 1 and 2 are used to set the baud rate as shown in the follow-
ing table. (These pins are factory-set to OFF.)

Pin settings Baud rate
Pin 1 Pin 2
OFF OFF 125 kbps (default)
ON OFF 250 kbps
OFF ON 500 kbps
ON ON Not allowed.

1. Always turn OFF the Slave’s power supply (including the communications
power supply) before changing the baud rate setting.

2. Setthe same baud rate on all of the nodes (Master and Slaves) in the Net-
work. Any Slaves with baud rates different from the Master’s rate won't be
able to participate in communications. Furthermore, a node with an incor-
rect baud rate setting may cause communications errors between nodes
with correct baud rate settings.

5-3-2 Environment-resistive Terminal (IP66) with 8 Transistor Inputs:
DRT1-ID08C (NPN)

Input Specifications
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Item Specification
Model DRT1-1D08C
Internal /O common NPN
Input points 8 points (Uses one word in Master.)
ON voltage 15 V DC min. (between each input terminal and V)
OFF voltage 5V DC max. (between each input terminal and V)
OFF current 1 mA max.
Input current 6 mA max./point at 24 V DC
(between each input terminal and V)
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Item Specification
ON delay time 1.5 ms max.
OFF delay time 2.5 ms max.

Number of circuits

8 points with one common

Components of the DRT1-ID08C

DIP switch pins 1 and 2: |ndicates the input status of each input.

Baud rate
(Refer to page 179)

Input indicators

(Lit when the input is ON.)

DeviceNet Indicators

Not used

(Refer to page 312.)

©

BRI
9®.

I

obk—=do

Rotary switches 1 and 2:

Node address
(Refer to page 179)

Internal Circuits

.
|

Input connector

DeviceNet communications
connector

External power supply connector

The following diagram shows the internal circuits for the DRT1-ID0O8C Envi-
ronment-resistive Terminal.

0V (for internal circuits)

CANH

z

CN1

(Communications
connector)

CAN L

Photocoupler

ov
(for inputs)

3

4 224V CN2
(forinputs)  (External power
T supply connector)
24V ¥
(forinternal
circuits)

r" R
¥
5 __‘": o

A
VW

<

DC-DC
converter
(Isolated)
Photo-
C—Oﬁi
Physical _ >
layer Photo £
couplerf 3
S
©
c
]
£
DC-DC
converter
(Not
isolated)

A
] - -+
' [/ X

b4

CN3

CN4
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Wiring
CN4 CN5 CNé6 CN7 CN8 CN9 CN10 CN2 CN1

(end surface)
4 Input 2 4 Input 4 4 Input 6

CANH CAN L
4

5
DRAIN1V—
3 2
[ei V+
NC e
- 2 )
g S £ 5 ¢
s = 8 = 2 -4t -+
s £ g ¥ S —
o ceo ) % o Internal power 1/0O power
@ supply supply
2-wire sensor NPN output 3-wire sensor
(limit switch) (photoelectric or proximity
Sensor)

Note 1. External power supply line OV and input line G are connected internally, as
are external power supply line 24V and input line V. When input power is
supplied to external power supply connectors, power can be supplied to
sensors from input lines G and V provided that the total current does not
exceed 1.0 A. If the total current exceeds 1.0 A, the power must not be
supplied from the connector; it must be supplied externally instead.

2. Wire colors in parentheses are the previous JIS colors for photoelectric
and proximity sensors.
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The following diagram shows the dimensions for the DRT1-IDO8C Environ-

57

88— |«

45

Mounting SCKEW

Nut

Mounting
screw

Dimensions
ment-resistive Terminal. All dimensions are in mm.
196
@1 i T ) TITT. ® 1
R U T U U U U U U 07
G ) ([ Wil
o S
i® ® ®
Four, M5
215 6
Mounting Holes
}’r\f)r;ﬁr:h??fg}']{“o”nt'ng Four, 4.2 dia. or M4
7 1
o O
m.
o
it
© &
205+0.3
When screw mountin .
from the rear 9 Four, 5.4 dia.
crﬁ & |
0]
b=
g i
0 O
205+0.3

5-3-3

DRT1-HD16C (NPN) and DRT1-HD16C-1 (PNP)

Input Specifications

Environment-resistive Terminal (IP66) with 16 Transistor Inputs:

Item Specification
Model DRT1-HD16C DRT1-HD16C-1
Internal /O common NPN PNP
Input points 16 points
ON voltage 15 V DC min. (between 15V DC min. (between
each input terminal and V) | each input terminal and G)
OFF voltage 5V DC max. (between 5V DC max. (between

each input terminal and V)

each input terminal and G)

OFF current

1 mA max.

Input current

6 mA max./point at 24 V DC
(between each input termi-
nal and V)

6 mA max./point at 24 V DC
(between each input termi-
nal and G)

ON delay time

1.5 ms max.

OFF delay time

2.5 ms max.

Number of circuits

16 points with one common
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Components of the DRT1-HD16C and DRT1-HD16C-1

. . . Input indicators DeviceNetindicators
gﬁg‘?’g&h pins 1 and 2: Indicates the input status of each input. (Refer to page 312.)
(Refer to page 179) (Lit when the |nput is ON.)

[ uu-u-u-u-u-u-u-u-ua@-u-u-u- 0 U075

@ [

®
‘ DeviceNet communications
Rotary switches 1 and 2: Input connector connector
Node address
(Refer to page 179) External power
supply connector
Internal Circuits The following diagram shows the internal circuits for the DRT1-HD16C Envi-
ronment-resistive Terminal (NPN).
DC-DC
agg\llaetggg 0V (for intzmal circuits) CN2
ov 4 > o4y (External power
(for inputs) (for inputs) supply connector)
1
Phot?- AV oy
coupler Photocoupler ( %rir'gu‘ﬁrsrﬂa
slis ::jfv 1
Physical _ii[
ySI >
layer Photo- =] s CN3
CANH CANL coupler| 3
45 — =
1@??3 I I
DRAIN"{(© = [
2" L c Photocoupler
Q) s i
© ) t(_'ZNl V+ g / E‘;v .l
ommunications \AIT %
connector) —F XY
DC-DC t
converter
(Not
isolated)
I I
I I
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The following diagram shows the internal circuits for the DRT1-HD16C-1
Environment-resistive Terminal (PNP).

DC-DC
converter 0V (for internal circuits)
(Isolated) 3 CN2
ov__4 2 24v (External power
(for inputs) (for inputs) SUpply connector)
1
Photo- 24V ¥y
coupler Photocoupler e
— (~.|___5_EE~’) r'y EE
Physical %
ysica >
Photo- | = s
CANH CAN L layer COL?[})?GF 8 1 CN3
4 — =
PRAN e L c Photocoupler
2 2 R
CN1 v+ = TYsey L L
(Communications ‘~: _____ I S~
connector) ES 2
DC-DC s
converter 3
(Not
isolated)
| |
| |
| |
Wiring The following diagram shows the wiring of the DRT1-HD16C Environment-
resistive Terminal (NPN).
CN3 CN4 CN5 CN6 CN7 CN8 CN9 CN10 CN2 CN1
(end surface)
4 Input4 4 Input 12 3
4 2
o
| Input 13 1
2 Input 9 4 Input 10 2 np 4 Input 14

]
D —~ —~
a < s 2 s 2
g 3 s § 3 s % 3
@ o I Do I Do
2-wire sensor NPN output 3-wire sensor ~ NPN output 3-wire sensor
(limit switch) (photoelectric or proximity ~ (photoelectric or proximity
sensor) sensor)

-

-+

_l

Internal power /O power

supply

supply
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CN3 CN4 CN5

The following diagram shows the wiring of the DRT1-HD16C-1 Environment-
resistive Terminal (PNP).

CN6 CN7 CN8 CN9 CN10 CN2 CN1
(end surface)

1
4 Input4 4 Input8 4 Input 12 3 :
1
4 2 '
° . CANH CAN L
1 ! 45
4 Input 2 2 Input5 4 2 Input9 4 Input 10 2 Input13 4 Input 14 : DRAIN 3V7
3 1 ' 2
G \% 1 V+
1
2 Input 3 2 Input 11 2 Input 15| '
|
s £ T 3 £ PO
5 & 5 5 @ & 5 & i J 1 +
2-wire sensor PNP output 3-wire sensor PNP output 3-wire sensor
(limit switch) (photoelectric or proximity ~ (photoelectric or proximity |nterr|1a| power I/O plower
sensor) Sensor) supply supply
Note 1. External power supply line OV and input line G are connected internally, as
are external power supply line 24V and input line V. When input power is
supplied to external power supply connectors, power can be supplied to
sensors from input lines G and V provided that the total current does not
exceed 1.0 A. If the total current exceeds 1.0 A, the power must not be
supplied from the connector; it must be supplied externally instead.
2. Wire colors in parentheses are the previous JIS colors for photoelectric
and proximity sensors.
Dimensions The following diagram shows the dimensions for the DRT1-HD16C and
DRT1-HD16C-1 Environment-resistive Terminals. All dimensions are in mm.
57
196 gl |
T®]; |l sl e B b 4 b ®
o e U U7 o) |
g @ |[im u
o °
1® ® ®
Four, M5
215 6 45
Mounting Holes
i Mounting screw
}/r\gﬁrghsec][?g\r/]tmountmg Four, 4.2 dia. or M4 9 Nut
OEs o f
®
&
N
o) e) il
205%0.3
Mounting
When screw mounting . screw
from the rear Four, 5.4 dia.
o O t
(]
g Il
N
o) o
20510.3
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5-3-4 Environment-resistive Terminal (IP66) with 8 Transistor Outputs:

DRT-OD0SC (NPN)

Output Specifications

Iltem

Specification

Model

DRT1-OD08C

Internal I/O common

NPN

Output points

8 points (Uses one word in Master.)

Rated output current

0.3 A/point, 2.4 A/lcommon

Residual voltage

1.2 V max. (at 0.3 A, between each output terminal
and G)

Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits

8 points with one common

Components of the DRT1-OD08C

DIP switch pins 1 and 2:
Baud rate

(Refer to page 179) Not used

Output indicators
Indicates the output status

of each output.

DeviceNet indicators
(Refer to page 312.)

Lt l]

I L, 0

(Lit when the output is ON.) rﬁ
s LFU U U LJ Y

0%0%0" :

Q®

Rotary vaitches 1and2:
Node address
(Refer to page 179)

Output connector

DeviceNet communications
connector

External power supply connector
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Internal Circuits

The following diagram shows the internal circuits for the DRT1-OD08C Envi-
ronment-resistive Terminal.

2 NC 2 NC

DC-DC
822Y§g3; 0V (for intirnal circuits)
oV __ 4 2 24V CN2
Voltage (for outputs) (foroutputs) External power
Photo- step-down 21 v oo+ supply connector)
coupler (forinternal T
Photocoupler circuits)
(R 1
Physical Vs
layer Photo- [+
CANH CAN L coupler [ | 1 CN3
4 == 3
5 g5 -
DRAIN 1€ o0
0 V- c5
2 - Photocoupler|
CN1 V+ o IO
(Communications {wsl
connector) I J
DC-DC ) s
converter ) o CN4
(Not L
isolated) 3
|
I
|
|
|
|
Wiring
CN3 CN4 CN5 CN6 CN7 CN8 CN9 CN10 CN2 , CNA1
1
4 Output 0 4| Output 2 4 Output 4 1
1
3 1 1 2 '
G \Y \% \ CANH GCAN L
1 4.5
2 Ne | DRAIN' 3v—
X 2
1 V+
1
1
]
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Valve

-+ -+
-
Internal power /O power

supply supply

Solenoid

Note External power supply line OV and output line G are connected internally, as
are external power supply line 24V and output line V. When output power is
supplied to external power supply connectors, power can be supplied to out-
put devices from output lines G and V provided that the total current does not
exceed 2.4 A. If the total current exceeds 2.4 A, the power must not be sup-
plied from the connector; it must be supplied externally instead.
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The following diagram shows the dimensions for the DRT1-OD08C Environ-

Dimensions
ment-resistive Terminal. All dimensions are in mm.
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] 1 ‘ V7
| gy mgmymgmynts %] |J |J W e M y®
O U O U 9 o O O 9 ﬁ < O
; © O 0 @ |[in
o o[
®
Four, M5
215
Mounting Holes
When screw mounting )
from the front Four, 4.2 dia. or M4
ParY ol m
\J U
(3]
o
+1
o
(aY]
o Fany
U \J
205+0.3
When screw mounting
from the rear
Four, 5.4 dia.
S &
©
(=)
+1
Q
o
O O
205+0.3

57

8— -

45

Mounting screw
9 SCTEW  Nut

Mounting
screw

5-3-5 Environment-resistive Terminal (IP66) with 16 Transistor Outputs:
DRT1-WD16C (NPN) and DRT1-WD16C-1 (PNP)

Output Specifications

Item Specification
Model DRT1-WD16C DRT1-WD16C-1
Internal I/O common NPN PNP
Output points 16 points

Rated output current

0.3 A/point, 2.4 A/lcommon

Residual voltage

1.2 V max. (at 0.3 A,
between each output termi-
nal and G)

1.2 V max. (at 0.3 A,
between each output termi-
nal and V)

Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits

16 points with one common
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Components of the DRT1-WD16C and DRT1-WD16C-1

DeviceNetindicators

DIP switch pins 1 and 2: Output indicators (Refer to page 312.)
Baud rate Indicates the output status of each output.
(Refer to page 179) (Lit when the output is ON.)

|

\l%

DeviceNet communications
connector

Rotary switches 1 and 2: Output connector
Node address P

(Refer to page 179)

External power
supply connector

Internal Circuits The following diagram shows the internal circuits for the DRT1-WD16C Envi-

ronment-resistive Terminal (NPN).

DC-DC
converter i ircui
0V (for internal circuits,
(Isolated) ¢ 3 )
ov_ 4 2 24V CN2
(for outputs) (for outputs) (External
Voltage T power supply
Photo- step-down 24V W connector)
coupler (forinternal T
Photocoupler circuits)
L | ENG pd
~ ’ 3 4|Output 0
Physical " 4
layer  |Photo- o
I CN3
CANH CAN L C0u9|er
4] g T2 !
) — I £75
DRAINl€ 3v- 33 2 outeut
S L 1| &2
=N}
2 - Photocoupler
CN1 v+ -1
(Communications /’,,}‘E N
connector) I J
DC-DC ) z
converter | | ) )
(Not 1l
isolated) 3
I
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The following diagram shows the internal circuits for the DRT1-WD16C-1
Environment-resistive Terminal (PNP).

DC-DC
converter ; ircui
0V (for internal circuits)
(Isolated) 3
ov__ 4 2 24V CN2
(for outputs) (for outputs) (External
1 power supply
Photo- 7RV connector)
cou pler (for internal
1 PhOtO' circuits)
1 [ coupler % | :j
. :"xilg 3 ! 7
Physical R S
Iayer PhOtO- l'_ PR 4 |Output 0
CAN L coupler 3
4 — | &2 Yy CN3
S — L { 5
DRAIN g 3v- o]
Q — E’E 2|output 1
5 k=
CN1  vr Photo-
(Communications coupler % | :j
connector) ST |
DC-DC K 1
converter i<
(Not Voltage 3
isolated) step-down | ¥#¥
LJ .

Wiring

CN3

4 Output 0

2Qutput 1

The following diagram shows the wiring of the DRT1-WD16C Environment-
resistive Terminal (NPN).

Valve

CN6 CN7 CN8 CN9 CN10 CN2 . CN1
. (end surface)
4 Output 8 4 Output 12 1
3 1
3 4 2 :
G ° !
> Output 13 QutPut L '
pu 44 !
' 2
1 V+
1
2 Qutput 7 2 Output :
15 .
- + - I +
Solenoid Solenoid Internal power 1/O power
supply supply
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The following diagram shows the wiring of the DRT1-WD16C-1 Environment-
resistive Terminal (PNP).

CN3 CN4 CN5 CN6 CN7 CN8 CN9 CN10 CN2 CN1
(end surface)

1
1
40utput 0 4 Output 8 4 Output 12 1
3 1
4 2 '
° | CANH CAN L
1 1 4 5
20utput 1 > Output 9 7 Output 13 Qutput ' X3
utpu 4Output 2 4 Output 6 414 . DRAINl @ V-
' >
1 V+
1
20utput 3 2 output 7 20utput :
15
- + - I +
Valve Solenoid Solenoid Internal power 1/O power
supply supply

Note External power supply line OV and output line G are connected internally, as
are external power supply line 24V and output line V. When output power is
supplied to external power supply connectors, power can be supplied to out-
put devices from output lines G and V provided that the total current does not
exceed 2.4 A. If the total current exceeds 2.4 A, the power must not be sup-
plied from the connector; it must be supplied externally instead.

Dimensions The following diagram shows the dimensions for the DRT1-WD16C and
DRT1-WD16C-1 Environment-resistive Terminals. All dimensions are in mm.
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©=
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fecm
]
()=
fo=m
]
[eFmm
®
®
obk—do

I
l I\\F

D

®
(®)
(®)
(®)
®
®

Four, M5
215 6 45
Mounting Holes
When screw mountin ;
from the front 9 Four, 4.2 dia. or M4 Mounting screw  Nut

— o [ Gk
A4 v Ul Y
o
o
E I\W
A N N B g I
A4 AV B B Y PR
205%0.3
When screw mounting ' gllc?gvr:ltmg
from the rear Four, 5.4 dia.
\Jﬁ 3 t
o
o
g Il
o o
AV U

205%0.3
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5-3-6 Environment-resistive Terminal (IP66) with 8 Inputs 8 Outputs:
DRT1-MD16C (NPN) and DRT1-MD16C-1 (PNP)

Specifications

Components

DIP switch pins 1 and 2:

Baud rate
(Refer to page 179)

Input indicators
Indicates the input status
of each contact.

Input Specifications

each input terminal and V)

Item Specification
Model DRT1-MD16C DRT1-MD16C-1
Internal /O common NPN PNP
Input points 8 points (Uses one word in Master.)
ON voltage 15 V DC min. (between 15V DC min. (between
each input terminal and V) | each input terminal and G)
OFF voltage 5V DC max. (between 5V DC max. (between

each input terminal and G)

OFF current

1 mA max.

Input current

6 mA max./point at 24 V DC
(between each input termi-
nal and V)

6 mA max./point at 24 V DC
(between each input termi-
nal and G)

ON delay time

1.5 ms max.

OFF delay time

2.5 ms max.

Number of circuits

8 points with one common

Output Specifications

Item Specification
Model DRT1-MD16C DRT1-MD16C-1
Internal I/O common NPN PNP

Output points

8 points (Uses one word in Master.)

Rated output current

0.3 A/point, 2.4 A/lcommon

Residual voltage

1.2 V max. (at 0.3 A,
between each output termi-
nal and G)

1.2 V max. (at 0.3 A,
between each output termi-
nal and V)

Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits

8 points with one common

The following diagram shows the main components of the DRT1-MD16C and
DRT1-MD16C Environment-resistive Terminals.

Output indicators

Indicates the output

status of each contact.

(Lit when the Input is ON.) (Lit when the output is ON.)

i

o)

{

of MUUUUUUHU%
@O@‘@?@‘@@w“

Rotary switches 1 and 2:

Node address
(Refer to page 179)

Input connector

I
Output connector ’

DeviceNet indicators
(Refer to page 312.)

DeviceNet communications
connector

External power supply connector
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Internal Circuits The following diagram shows the internal circuits for the DRT1-MD16C (NPN)
Environment-resistive Terminal.
DC-DC 14
((:I(;g\llaetre}g; 0V (for inputs e;nd inter;:l\;:ircuits) o
oV 4 , (foroutputs) (External power
(for outputs supply connector)
Photo- 214V
coupler | 4
P Photocoupler (for inputs and
= G internal circuits
& "Lﬁf“) 5 3
= Y 1 4
cant| 8 EQSt?ér §.. 5 . CN3
CANH c‘ﬁ. P b N v (Input connector)
o

4 V-

DRAIN 1@»‘ 3 ~|:|» Photocoupler 3
o By
I'4 5
oNt v+ 'x}]___’_ff) ¥ o3

(Communications £ 4
connector) DC-DC $
converter
(Not | |
isolated) I I

Voltage

step-down
Photocoupler |7(

7 V‘ 3 |_|

\T J s
3
ys

Internal circuitry

4|Qutput 0

CN7
(Output connector)
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The following diagram shows the internal circuits for the DRT1-MD16C-1

(PNP) Environment-resistive Terminal.

DC-DC
?Igg\llaigg; 0V (for inputs and internal circuits)
3 (2f4v )
4 2 (for outputs
(for outputs) CN2
(External power
Photo- L il supply connector)
24V )4
© QupLer Photocoupler (for inputs and
p internal circuits)
5 Nl L
E‘ ‘~,|___5_§E/: * 3
- RY
<
£ Photo- b3
CANH CAN L > | coupler 1 CN3
4] 5, o (Input connector)
O 2 — ]
DRA|N1€0 3, Photocoupler
2 Nexy 1l L
CN1 v+ N A
(Communications Y
connector) Be
DC-DC 3
converter >
_(NOt = | |
isolated) 3 ! !
©
©
£
o] Photocoupler ¥ | :j
E

A\ 7
. ;

4] Output 0

»
P

CN7
(Output connector)

LA
W

2{Output 1

Photo-
coupler %

Ei
i
Voltage

step-down

B
L

LA
Wy
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Wiring

The following diagram shows the wiring of the DRT1-MD16C Environment-
resistive Terminal (NPN).

2 Jnput1

CN5

CN4

Blue (black)
Brown (white)

2-wire sensor

3
G

4 Input4

]
CNe

4 Output 0

CN7

CN8

CN9

CN10 CN2

2 Output 7

CN1
(End surface)

CANH CANL

4

5
DRAIN' v—
3

v+

23

g % S -+ -+

=2 =

s 5 -

S o° i . .

& = o Valve Solenoid Internal circuits Output power
power supply  supply

NPN output

3-wire sensor

limit switch ;
(limit switch) (photoelectric or
proximity sensor)
The following diagram shows the wiring of the DRT1-MD16C-1 Environment-
resistive Terminal (PNP).
Input Output
I 1l 1
CN3 CN4 CN5 CN6 CN7 CN8 CN9 CN10 CN2 . CN1

1 (End surface)
4 Input4 4Output 0 4 Output 4 3 1
1
3 3((°N)))1 4 2 !
G oo \ o :

1

Ziputl|| oy 2 inputs 2 Ouputz  Quiput 2/0UPUES 4 Gutputs E
1
1
1
1
1
1

Blue (black)
Brown (white)

2-wire sensor
(limit switch)
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3
G
2 Input 3 2 Output 7
S E’ \; - + - +
g g3 _ —
@ @ o Valve Solenoid Internal circuits Output power
power supply  supply
PNP output
3-wire sensor
(photoelectric or
proximity sensor)

Note 1. External power supply line OV and input line G are connected internally, as
are external power supply line 24V and input line V. When input power is
supplied to external power supply connectors, power can be supplied to
sensors from input lines G and V provided that the total current does not
exceed 1.0 A. If the total current exceeds 1.0 A, the power must not be
supplied from the connector; it must be supplied externally instead.

2. External power supply line OV and output line G are connected internally,

as are external power supply line 24V and output line V. When output pow-
er is supplied to external power supply connectors, power can be supplied
to output devices from output lines G and V provided that the total current
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Dimensions

Four, M5

does not exceed 2.4 A. If the total current exceeds 2.4 A, the power must
not be supplied from the connector; it must be supplied externally instead.

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

The following diagram shows the dimensions for the DRT1-MD16C and
DRT1-MD16C-1 Environment-resistive Terminals. All dimensions are in mm.
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E
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O
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Mounting Holes

When screw mounting
from the front

-

Four, 4.2 dia. or M4 Mounting screw Nut

When screw mounting
from the rear

5-3-7

-~
«
o
r il
N
Fan Fan
A\ 3
20510.3
Mounting
. screw
Four, 5.4 dia.
f\‘/ m [
A4 A\
«
3
m\ﬁ
Fany Fan)
Av AV
205%0.3

Mounting in Control Panels

Use screws to mount an Environment-resistive Terminal in a control panel.
These Terminals cannot be mounted on a DIN Track.

Attaching the Terminal from the Front

The Terminals are tapped with M5 threads, so use M4 screws to clear the
threads and attach the Terminal to the control panel from the front. Drill the
mounting holes in the control panel according to the dimensions shown in the
dimensions diagrams and secure the Terminal with M4 screws. The appropri-
ate tightening torque is 0.6 to 1.18 Nh.

Attaching the Terminal from the Rear

Drill the mounting holes in the control panel according to the dimensions
shown in the dimensions diagrams and secure the Terminal with M5 screws.
The appropriate tightening torque is 1.47 to 1.96 NImh.
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Installation Direction
directions is acceptable.

The Terminal can be mounted in any direction. Any one of the following 6

Vertical

5-3-8 Wiring Internal Power Supplies, I/O Power Supplies, and I/O Lines

Wiring the Internal Power
Supply and I/O Power
Supply

table.

Compatible Connectors

The internal power supply and 1/O power supply are supplied from the exter-
nal power supply connectors. Connect the external power supply to the Termi-
nal with an XS2-series Round Waterproof Connector listed in the following

Connector

Model number

Cable with connectors on both ends (socket and plug)

XS2W-D42[]-181-[]

Cable with connector on one end (female socket)

XS2F-D42[1-[180-[]

Connector socket assembly (female)
(Crimp-connector or solder type)

XS2C-b4lll]

T-joint

CS2R-D427-5

DRT1-OD08C

Shared I/0 and

internal power supply

DRT1-ID08C

000

Shared I/0 and
internal power supply

XS2W-D42[-[181-[]
Cables with shielded
socket on one end

and plug on the othe

[ ]

h
P XS2R-D427-5
ower Tjoint

supply

XS2F-D42[]-[180-[] Cable with
shielded socket on one end

Note 1.

i
XS2R-D427-5
T-joint

XS2W-D42[]-[181-[] Cable
with shielded socket on one
end and plug on the other

Tighten the connector by hand to a torque of 0.39 to 0.49 NIm. If the con-

nector is not tightened sufficiently, it will not provide the expected environ-
mental resistance and may come loose from vibration. Do not use pliers or
other tools to tighten the connectors, because the tools may damage the

connectors.

2. The same I/O power supply can be used for both input and output devices,
but the noise from the output devices may cause the input devices to mal-
function. Use separate power supplies if possible.

I/0 Wiring

Connect the I/0 Wiring to the Environment-resistive Terminal with the XS2-

series Round Waterproof Connectors listed in the following table.

Compatible Connectors

Connector

Model number

Cable with connector on one end (male plug)

XS2H-D421-[180-A

Cable with connectors on both ends (socket and plug)

XS2W-D42[]-[181-A

Connector plug assembly (male)
(Crimp-connector or solder type)

XS2G-D41]

198



Environment-resistive Terminals (1 P66) Section 5-3

Sensors that are pre-wired with a connector can be connected directly.

Refer to the Catalog or manual for details on the device’s connections before
connecting any device.

XS2W-D42[-[181-A Cable XS2H-D421-[180-A Cable with
with shielded socket on one shielded plug on one end

end and plug on the other i
Sensor with attached connector
O 00O O

o

e XS2G-D4T]
AN

{1
Pre-wired Sensor with connector Pre-wired Sensor

Note 1. Refer to the OMRON Sensors Catalog (X42-E1-3) for more details on the
sensor connections and Round Waterproof Connectors.

2. One of the Y-joints listed in the following table will be needed when con-
necting sensors or limit switches to an Environment-resistive Terminal with
16 inputs (DRT1-HD16C(-1)) or 16 outputs (DRT1-WD16C(-1)).

Connector Model number
Y-joint with plug/socket (with cable) XS2R-D426-[111F
Y-joint with plug/socket (no cable) XS2R-D426-1

XS2R-D426-[111F
Y-joint with cable

E—mw Terminal with 16

inputs or 16 outputs

XS2R-D426-1 Y-joint
without cable

Note An XS2G Connector Assembly (screw-in wire connection) cannot be con-
nected to a Y-joint Connector. A crimp-connector or soldered connector can
be connected to a a Y-joint Connector.

XS2R-D426-[111F Y-joint Connector with Cable

Wiring diagram

455 > T
4.6 dia. 2
CN2
N1
(:T o dia _ HEE -
18 ¢l : /‘/' ==l o 3
= b A z
- 1] 1
CN2
Blue mark 85 136 447 > CN1 § o
L > 4
XS2R-D426-1 Y-joint Connector without Cable
27— Wiring diagram
« 15 *‘ > 45dial 7]
cne |3
2
1

(I

&— 2
N
B¢
[Lomron |
(@]
P
o
N
N ——
[$2]

CN1

|wa4>|
SN IEN
(@}
=
o

58.3
Blue mark
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Tighten the connector by hand to a torque of 0.39 to 0.49 Nih. If the connec-
tor is not tightened sufficiently, it will not provide the expected environmental
resistance and may come loose from vibration. Do not use pliers or other tools
to tighten the connectors, because the tools may damage the connectors.
Always cap unused connectors with an XS2Z-12 Waterproof Cover or XS2Z-
15 Dust Cover, shown in the following diagram.

XS2Z-12 Waterproof Cover XS27-15 Dust Cover

&

//,,,,,,,,,,,,

\:

The connector will meet IP66 Press the Dust Cover onto the
standards if a Waterproof Cover is connector firmly. The Dust Cover
attached. Tighten the connector by will protect the connector from dust,
hand to a torque of 0.39 to 0.49 N[t. but does not meet IP66 standards.

Maintaining Environmental Resistance

» The IP66 environmental resistance level will be lost if the surfaces where
the contact block and cover meet are subjected to excessive force. Pro-
tect the contact block and cover from excessive force or shock.

» The IP66 standard is lower than waterproof standards. Do not submerge
the system components.

» The body of the components is plastic resin. Do not place objects on the
components or allow the components to be stepped on.

There are two kinds of wiring for OMRON 2-wire Proximity Switches (pre-
wired with connector). One kind has IEC pin allocation (M1GJ type) and the
other has OMRON pin allocation (M1J type). Refer to the following table to
determine the appropriate Environment-resistive Terminal to use with each
kind of switch.

Proximity Switch Compatible Terminals
IEC pin allocation (M1GJ type) DRT1-HD16C-1
DRT1-MD16C-1
OMRON pin allocation (M1J type) DRT1-ID08C
DRT1-HD16C
DRT1-MD16C

5-4 Waterproof Terminals (IP67)
5-4-1 Node Address, Baud Rate, and Output Hold/Clear Settings

This section describes the node address setting, baud rate setting, and the
hold/clear outputs for communications error setting. These settings are com-
mon to all of the Waterproof Terminals and are made on the shown in the fol-
lowing diagrams.

Node address setting: Rotary switches
Baud rate setting: Pins 1 and 2
Output hold/clear setting: Pin 4 (affects only outputs)
0 0 ¢ 0 0 ¢ Iilzl;”;l
@ °°®“’
— (] — Y
97 975 ¥ Am R "= Output hold/clear setting for

| \T—l L—— communications errors (for outputs)
{ Reserved (Always OFF.)

Node address setting Baud rate setting
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Node Address Setting

Note

Baud Rate Setting

Note

Output Hold/Clear Setting

Each Waterproof Terminal’s node address is set in two-digit decimal with the
rotary switches. The 10's digit is set on the left rotary switch and the 1's digit is
set on right rotary switch.

Any node address within the allowed setting range can be used as long as it
isn't already set on another node.

The Waterproof Terminal won't be able to participate in communications if the
same node address is used for the Master or another Slave node (node
address duplication error).

The Slave won't be able to participate in communications if the same node
address is used for the Master or another Slave node (node address duplica-
tion error).

Pins 1 and 2 are used to set the baud rate as shown in the following table.
(These pins are factory-set to OFF)

Pin settings Baud rate
Pin 1 Pin 2
OFF OFF 125 kbps (default)
ON OFF 250 kbps
OFF ON 500 kbps
ON ON Not allowed.

1. Always turn OFF the Slave’s power supply (including the communications
power supply) before changing the baud rate setting.

2. Setthe same baud rate on all of the nodes (Master and Slaves) in the Net-
work. Any Slaves with baud rates different from the Master’s rate won't be
able to participate in communications. Furthermore, a node with an incor-
rect baud rate setting may cause communications errors between nodes
with correct baud rate settings.

The functions of pins 3 and 4 differ for inputs and outputs, as shown in the fol-
lowing diagram. (Pins 3 and 4 are factory-set to OFF.)

ol

™M <

ON >

L Input: Not used (Always OFF)
Output: Hold/Clear outputs for communications error

Reserved: Always OFF

Pin 3: Reserved (Always OFF)

Pin 4: As follows:
Inputs: No function (Always OFF)
Outputs: Hold/Clear outputs for communications error
OFF (Clear): All output data from the Master will be cleared to 0 when a
communications error occurs.
ON (Hold): All output data from the Master will be retained when a
communications error occurs.
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5-4-2 Waterproof Terminal (IP67) with 4 Transistor Inputs:

DRT1-IDO4CL (NPN) and DRT1-ID04CL-1 (PNP)

Input Specifications

each input terminal and V)

Item Specification
Model DRT1-ID0O4CL DRT1-ID04CL-1
Internal I/O common NPN PNP
Input points 4 points (Uses one word in Master.)
ON voltage 15 V DC min. (between 15V DC min. (between
each input terminal and V) | each input terminal and G)
OFF voltage 5V DC max. (between 5V DC max. (between

each input terminal and G)

OFF current 1 mA max.

Input current 6 mA max./point at 24 V DC
3 mA max./point at 17 V DC

(between each input termi-

6 mA max./point at 24 V DC
3 mA max./point at 17 V DC
(between each input termi-

nal and V) nal and G)
ON delay time 1.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits

4 points with one common

Components of the DRT1-ID0O4CL and DRT1-1D04CL-1

DeviceNet indicators DeviceNet communications
(Refer to page 312.) connector

Input indicators
Indicate the input status of each contact.

(Lit when the input is ON.)

Rotary Switches 1 and 2: )
(NF?dfe atddress sz%tgr;g
efer to page .
i o <@>
Qo Orn
- 0= ow O
)@
g J

DIP switch:
Pins 1 and 2: Baud rate setting
Pins 3 and 4: Reserved (Always OFF.)

(Refer to page 200.) External power

supply connector

Input connector

Internal Circuits
proof Terminal (NPN).

The following diagram shows the internal circuits for the DRT1-ID04CL Water-

G
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o
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Waterproof Terminals (1P67) Section 5-4

Wiring

The following diagram shows the internal circuits for the DRT1-ID04CL-1
Waterproof Terminal (PNP).

Internal circuitry
g
@
®
Qe

The following diagram shows the wiring of the DRT1-ID04CL Waterproof Ter-
minal (NPN).

CANH CAN L

3G
4 5
A 2 4
DRAINl v N Input 0
2
V+ 1V
1V
4 ° 2
Input ) NC
1
3[G

Blue (black)
Brown (white,

Blue (black)
Black (white)

Brown (red)

2-wire sensor NPN output 3-wire sensor
(limit switch) (photoelectric or proximity
sensor)

The following diagram shows the wiring of the DRT1-IDO4CL-1 Waterproof
Terminal (PNP).

CANH CAN L
4 5

DRAINl V-

V+

1/0 power
supply

Blue (black) 4|

Brown (white)

Blue (black)
Black (white)
[Brown (red)

2-wire sensor PNP output 3-wire sensor
(limit switch) (photoelectric or proximity
sensor)

Note 1. External power supply line OV and input line G are connected internally, as
are external power supply line 24V and input line V. When input power is
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Section 5-4

Dimensions

supplied to external power supply connectors, power can be supplied to
sensors from input lines G and V provided that the total current does not
exceed 1.0 A. If the total current exceeds 1.0 A, the power must not be
supplied from the connector; it must be supplied externally instead.

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

The following diagram shows the dimensions for the DRT1-ID0O4CL and
DRT1-ID04CL-1 Waterproof Terminals. All dimensions are in mm.

45

10

&

&

30 ‘

10.5+0.1

10.5+0.1

114

54

Mounting holes

Three, 4.0 dia. or M4

Fan)

vy

Fan)
U

104+0.2

Fan
A\

5-4-3 Waterproof Terminal (IP67) with 8 Transistor Inputs:
DRT1-IDO8CL (NPN) and DRT1-IDO8CL-1 (PNP)

Input Specifications

204

each input terminal and V)

Item Specification
Model DRT1-ID0O8CL DRT1-ID08CL-1
Internal I/O common NPN PNP
Input points 8 points (Uses one word in Master.)
ON voltage 15 V DC min. (between 15V DC min. (between
each input terminal and V) | each input terminal and G)
OFF voltage 5V DC max. (between 5V DC max. (between

each input terminal and G)

OFF current

1 mA max.

Input current

6 mA max./point at 24 V DC
3 mA max./point at 17 V DC
(between each input termi-
nal and V)

6 mA max./point at 24 V DC
3 mA max./pointat 17 V DC
(between each input termi-
nal and G)

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

8 points with one common




Waterproof Terminals (1P67) Section 5-4

Components of the DRT1-IDO8CL and DRT1-ID08CL-1

DeviceNet indicators DeviceNet communications Input indicators
(Refer to page 312.) connector Indicate the input status of each contact.
\ (Lit when the input is ON.)

Rotary Switches 1 and 2:  (~ C[D s
Node address setting
(Refer to page 200.)

O@@@@

Qo Oro On O
O= Ow Ow O=9

@ooo00

DIP switch
Pins 1 and 2: Baud rate setting
Pins 3 and 4: Reserved (Always OFF.)
(Refer to page 200.) External power Input connector
supply connector
Internal Circuits The following diagram shows the internal circuits for the DRT1-ID08CL Water-

proof Terminal (NPN).

G
- @ o
%
%M v
1"5';1!11
> Y @INO
E G \Y
3 ?M ® @
5| 1° @
IS ;
c | Y
5 115‘%1!1; N1
IS @
G ® V
| %%
L | I

The following diagram shows the internal circuits for the DRT1-IDO8CL-1
Waterproof Terminal (PNP).

Internal circuitry
3
®
Qe
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Wiring The following diagram shows the wiring of the DRT1-ID08CL Waterproof Ter-
minal (NPN).

CANH  CANL e

4 2 2 4
Input 0 NC! Input 2 NC! Input 4

1V
2 a((5°%)))2 4 2
NC Input ) NC Input 5 NC
3
3[G
- & - B =
s c s T ¢
g 3 s 8 8
o i3] o o o
2-wire sensor NPN output 3-wire sensor
(limit switch) (photoelectric or proximity

sensor)

The following diagram shows the wiring of the DRT1-IDO8CL-1 Waterproof
Terminal (PNP).

CANH  CANL e

4 2
Input 0 NC

4
Input 1

w
w
Blue (black) ®

1/0 power 2 - B =
supply H -]
o o o o
2-wire sensor PNP output 3-wire sensor
(limit switch) (photoelectric or proximity
sensor)

Note 1. External power supply line OV and input line G are connected internally, as
are external power supply line 24V and input line V. When input power is
supplied to external power supply connectors, power can be supplied to
sensors from input lines G and V provided that the total current does not
exceed 1.0 A. If the total current exceeds 1.0 A, the power must not be
supplied from the connector; it must be supplied externally instead.

2. Wire colors in parentheses are the previous JIS colors for photoelectric
and proximity sensors.
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Dimensions The following diagram shows the dimensions for the DRT1-IDO8CL and
DRT1-ID08CL-1 Waterproof Terminals. All dimensions are in mm.
45
10 160 ‘
w A
In
I
Qe O O Oe
O 3
Q= 0O» OQOw 0O
| I ©@ © © ©
[P J
30
Mounting holes
- Three, 4.0 dia. or M5
g
L0 5%
ISR
15
i
30
p 150+0.2
i
5-4-4  Waterproof Terminal (IP67) with 4 Transistor Outputs:
DRT1-OD04CL (NPN) and DRT1-OD04CL-1 (PNP)
Output Specifications
Item Specification
Model DRT1-OD04CL DRT1-OD04CL-1
Internal /O common NPN PNP
Output points 4 points (Uses one word in Master.)
Rated output current 0.5 A/point, 2.0 A/lcommon
Residual voltage 1.2 V max. (at 0.5 A, 1.2 V max. (at 0.5 A,
between each output termi- | between each output termi-
nal and G) nal and V)
Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.
Number of circuits 4 points with one common
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Components of the DRT1-OD04CL and DRT1-OD04CL-1

DeviceNet indicators DeviceNet communications Output indicators
(Refer to page 312.) connector Indicate the output status of each contact.
(Lit when the output is ON.)

Rotary Switches 1 and 2: [ ) R
Node address setting
(Refer to page 200.) @
Qe O O
0= Quw
? J
DIP switch
Pins 1 and 2: Baud rate setting
Pin 3: Reserved (Always OFF.) External power Output connector
Pin 4: Hold/Clear outputs for communications error Supply connector
(Refer to page 200.)
Internal Circuits The following diagram shows the internal circuits for the DRT1-OD04CL

Waterproof Terminal (NPN).

Voltage ®
— step-down
AP Q&

= YN I
= & ouTo
He o
5| A
S|y ® @
@ [ 7] LF' @
=SS £
i3] . : ouTL
I Fﬁf}
G @N\v
® @
| | ¢ ‘
o |

The following diagram shows the internal circuits for the DRT1-OD04CL-1
Waterproof Terminal (PNP).

Voltage
step-down

o ®
e
@ ¢
é% uTo
i D v
@ O
o
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@
Y
o
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Internal circuitry
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G
wzé’{ °
i
|
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Wiring The following diagram shows the wiring of the DRT1-OD04CL Waterproof
Terminal (NPN).

CANH CAN L

DRAINl V-

V+

1/0 power
supply

Solenoid Valve

The following diagram shows the wiring of the DRT1-OD04CL-1 Waterproof
Terminal (PNP).

Solenoid Valve

Note External power supply line OV and output line G are connected internally, as
are external power supply line 24V and output line V. When output power is
supplied to external power supply connectors, power can be supplied to out-
put devices from output lines G and V provided that the total current does not
exceed 2.0 A. If the total current exceeds 2.0 A, the power must not be sup-
plied from the connector; it must be supplied externally instead.
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Section 5-4

Dimensions

The following diagram shows the dimensions for the DRT1-OD04CL and
DRT1-OD04CL-1 Waterproof Terminals. All dimensions are in mm.

45

10

30

10.5+0.1

10.5+0.1

114

©)
©)

N
@ Om

O

-  Ow

54

Mounting holes

Three, 4.0 dia. or M5

Van)
AV

Fan)
A\

104+0.2

Fan
A\

5-4-5 Waterproof Terminal (IP67) with 8 Transistor Outputs:
DRT1-ODO08CL (NPN) and DRT1-OD08CL-1 (PNP)

Output Specifications
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Item Specification
Model DRT1-ODO08CL DRT1-OD08CL-1
Internal I/O common NPN PNP
Output points 8 points (Uses one word in Master.)

Rated output current

0.5 A/point, 2.4 A/lcommon

Residual voltage

1.2 V max. (at 0.5 A,
between each output termi-
nal and G)

1.2 V max. (at 0.5 A,
between each output termi-

nal and V)

Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits

8 points with one common
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Components of the DRT1-OD08CL and DRT1-OD08CL-1

DeviceNet indicators DeviceNet communications Output indicators
(Refer to page 312.) connector Indicate the output status of each contact.
\ (Lit when the output is ON.)

Rotary Switches 1 and 2: C[D al

Node address setting @ gg<:> l l l l

(Refer to page 200.)
Oe Owo O @@
0= Ow Qu

@ooeoo0

ol
Cg
3

DIP switch
Pins 1 and 2: Baud rate setting
Pin 3: Reserved (Always OFF.)

Pin 4: Hold/Clear outputs for communications error ~ External power Output connector
(Refer to page 200.) supply connector
Internal Circuits The following diagram shows the internal circuits for the DRT1-ODO08CL

Waterproof Terminal (NPN).

Voltage ®)
—  step-down
v Y

gF7e

Internal circuitry

The following diagram shows the internal circuits for the DRT1-OD08CL-1
Waterproof Terminal (PNP).

Voltage
step-down

o ®
T
@

A
>
‘% M:’" """ Kr éé ouTo
o B S4
= [ 15 e/ @\ vy
© —B @ >
S O
0]

[ y ] OuT1

B Sdre

"""" : 6" o

211



Waterproof Terminals (1P67) Section 5-4

Wiring The following diagram shows the wiring of the DRT1-OD08CL Waterproof
Terminal (NPN).

Output 1 Output 5

1/0 power
supply

Solenoid Valve

The following diagram shows the wiring of the DRT1-OD08CL-1 Waterproof
Terminal (PNP).

4
Output 4

Output 5

Solenoid Valve

Note External power supply line OV and output line G are connected internally, as
are external power supply line 24V and output line V. When output power is
supplied to external power supply connectors, power can be supplied to out-
put devices from output lines G and V provided that the total current does not
exceed 2.4 A. If the total current exceeds 2.4 A, the power must not be sup-
plied from the connector; it must be supplied externally instead.

212



Waterproof Terminals (1P67) Section 5-4

Dimensions The following diagram shows the dimensions for the DRT1-OD08CL and
DRT1-OD08CL-1 Waterproof Terminals. All dimensions are in mm.

45
10 160 |

\

Qo Ome (OFS Oo o
Q- Qw QO®

O~

54

30

Mounting holes

Three, 4.0 dia. or M5

U

10.5+0.1
Fan}

Fan
U

Fan)
A\

150+0.2

10.5+0.1

5-4-6 Mounting in Control Panels
Use screws to mount a Waterproof Terminal in a control panel. These Termi-
nals cannot be mounted on a DIN Track.

Drill the mounting holes in the control panel according to the dimensions
shown in the dimensions diagrams and secure the Terminal with M5 screws.
The appropriate tightening torque is 1.47 to 1.96 Nh.

Installation Direction The Terminal can be mounted in any direction. Any one of the following 6
directions is acceptable.

o EE T ; erti
sEE T
[l ) ro w0 mo g Vertical

ZemsoE
6o

5-4-7 Wiring Internal Power Supplies, I/O Power Supplies, and I/O Lines

Wiring the Internal Power The internal power supply shares the communications power supply, so it isn’t

Supply and I/O Power necessary to connect a separate internal power supply.

Supply To provide the 1/0O power supply, connect the external power supply to the Ter-
minal with an XS2-series Round Waterproof Connector listed in the following
table.

213



Waterproof Terminals (1P67) Section 5-4

Compatible Connectors

Connector Model
Cable with connectors on both ends (socket and plug) | XS2W-D42[ -[181-[]
Cable with connector on one end (female socket) XS2F-D42[1-[180-[]
Connector socket assembly (female) XS2C-DAl]
(Crimp-connector or solder type)
T-joint CS2R-D427-5
DRT1-ID04CL DRT1-OD04CL

o o o} o o o}
| 1/0 power supply |

1/0 power supply

XS2W-D42[]-[181-[]
Cables with shielded
socket on one end

and plug on the other

[ ] e e

XS2R-D427-5 XS2R-D427-5

T-joint T-joint
XS2F-D42[1-[180-[] Cable with XS2W-D42[1-[181-[] Cable
shielded socket on one end with shielded socket on one

end and plug on the other

Note 1. Tighten the connector by hand to a torque of 0.39 to 0.49 Nih. If the con-
nector is not tightened sufficiently, it will not provide the expected environ-
mental resistance and may come loose from vibration. Do not use pliers or
other tools to tighten the connectors, because the tools may damage the
connectors.

2. The same I/O power supply can be used for both input and output devices,
but the noise from the output devices may cause the input devices to mal-
function. Use separate power supplies if possible.

I/O Wiring Connect the I/0 Wiring to the Environment-resistive Terminal with the XS2-
series Round Waterproof Connectors listed in the following table.

Compatible Connectors

Connector Model number
Cable with connector on one end (male plug) XS2H-D421-[180-A
Cable with connectors on both ends (socket and plug) | XS2W-D42[]-[181-A
Connector plug assembly (male) XS2G-D4]
(Crimp-connector or solder type)

Sensors that are pre-wired with a connector can be connected directly.

Refer to the Catalog or manual for details on the device’s connections before
connecting any device.

XS2W-D42[-[181-A Cable XSZH-D421-D80-A Cable with
with shielded socket on one shielded plug on one end

end and plug on the other i
Sensor with attached connector | I

[elielye)
J! DK\XSZG-DADD
{1
Pre-wired Sensor with connector Pre-wired Sensor

Note 1. Refer to the OMRON Sensors Catalog (X42-E1-3) for more details on the
sensor connections and Round Waterproof Connectors.

2. Tighten the connector by hand to a torque of 0.39 to 0.49 NIm. If the con-
nector is not tightened sufficiently, it will not provide the expected environ-
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mental resistance and may come loose from vibration. Do not use pliers or
other tools to tighten the connectors, because the tools may damage the
connectors.

3. Always cap unused connectors with an XS2Z-12 Waterproof Cover or
XS2Z-15 Dust Cover, shown in the following diagram.

XS2Z-12 Waterproof Cover XS2Z7-15 Dust Cover

| @g

|

The connector will meet IP67 Press the Dust Cover onto the
standards if a Waterproof Cover is connector firmly. The Dust Cover
attached. Tighten the connector by will protect the connector from dust,
hand to a torque of 0.39 to 0.49 NIh. but does not meet IP67 standards.

Maintaining Environmental Resistance

* The IP67 environmental resistance level will be lost if the surfaces where
the contact block and cover meet are subjected to excessive force. Pro-
tect the contact block and cover from excessive force or shock.

» The IP67 standard is not completely waterproof. Do not submerge the
system components.

» The body of the components is plastic resin. Do not place objects on the
components or allow the components to be stepped on.

Note There are two kinds of wiring for OMRON 2-wire Proximity Switches (pre-
wired with connector). One kind has IEC pin allocation (M1GJ type) and the
other has OMRON pin allocation (M1J type). Refer to the following table to
determine the appropriate Waterproof Terminal to use with each kind of

switch.
Proximity Switch Compatible Terminal
IEC pin allocation (M1GJ type) DRT1-ID0O4CL-1
DRT1-1D08CL-1
OMRON pin allocation (M1J type) DRT1-ID04CL
DRT1-1D08CL

5-5 B7AC Interface Units

The B7AC Interface Unit acts as an interface between I/O Connector-type
B7AC Link Terminal Units and the DeviceNet Master Unit. Up to 3 B7AC Link
Terminal Units (3 Units x 10 inputs/Unit) can be connected to the B7AC Inter-
face Unit.

The B7AC Interface Unit uses shielded connectors to connect to both the
DeviceNet Master Unit and B7AC Link Terminal Units, so the cable connec-
tions can be made easily without tools and the connections meet the high
IP66 environmental resistance standards.

5-5-1 Node Address and Baud Rate Settings (DIP Switch 1)

This section explains the B7AC Interface Unit’s node address and baud rate
settings. These settings are made using the following pins on DIP switch 1.
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B7AC Interface Units

Node Address Settings

Baud Rate Setting

216

Note

Note

Section 5-5
Node address setting: DIP switch 1, pins 1 through 6
Baud rate setting: DIP switch 1, pins 7 and 8
Swi SwW2 DIP switch 1
Pins 1 to 6: Node address setting
ON EN Pins 7 to 8: Baud rate setting
Pins 1 to 3: B7AC transmission delay
123456738 12345678 Pins 4 to 5: Reserved (Always OFF)
l L |

| | | Pins 6 to 8: B7AC communications error
I I I signal setting
Node address B7AC B7AC communications
setting transmission error signal setting
delay setting

Baud rate setting Reserved (Always OFF.)

The settings on DIP switch 2 are communications settings for the individual
B7AC Interface Unit. Refer to Settings on DIP Switch 2 on page 219 for details
on these settings.

The B7AC Interface Unit's node address is set with pins 1 through 6 of DIP
switch 1. Any node address within the setting range can be used as long as it
isn't already set on another node.

DIP switch setting Node address
Pin6 | Pin5 | Pin4 | Pin3 | Pin2 | Pin1l

0 0 0 0 0 0 0 (default)
0 0 0 0 0 1 1
0 0 0 0 1 0 2

1 61

62

1 1 1 1 1 1 63
0: OFF, 1: ON

1. Refer to Appendix A Node Address Settings Table for a complete table of
DIP switch settings.

2. The Slave won'’t be able to participate in communications if the same node
address is used for the Master or another Slave node (node address du-
plication error).

Pins 7 and 8 of DIP switch 1 are used to set the baud rate as shown in the fol-
lowing table. (These pins are factory-set to OFF.)

Pin Settings Baud rate
Pin 7 Pin 8
OFF OFF 125 kbps
ON OFF 250 kbps
OFF ON 500 kbps (default)
ON ON Not allowed.

1. Always turn OFF the Slave’s power supply (including the communications
power supply) before changing the baud rate setting.

2. Setthe same baud rate on all of the nodes (Master and Slaves) in the Net-
work. Any Slaves with baud rates different from the Master’s rate won't be
able to participate in communications. Furthermore, a node with an incor-
rect baud rate setting may cause communications errors between nodes
with correct baud rate settings.
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5-5-2 Example System Configuration

Compatible B7AC Link
Terminal Units

DeviceNet Master Unit

p

T-branch Tap E DCN2-1 Shielded
—
-

Internal power supply

Communications media

XS2W-D42[1-[181-[] Cables
with shielded connector plugs

T-branch connector  peyiceNet communications cable
|

DCA1-5CNLICIW1 Cable with
shielded connectors on both ends

B7AC-series

I/0 Connector-type

Link Terminal Units  attached

(10 points/Unit) connectors
& T } 10 sensors

-— —

10 inputs

DRT1-B7AC
B7AC Interface Unit

Sensors with

lml—@
— cooo 1 } 10 sensors
10 inputs
lmﬂ—@
— lo 0000 et 1 10 sensors
10 inputs

The following B7AC Link Terminal Units (Sensor I/O Connector type) can be
connected to the B7AC Interface Unit.

Model Number of | Input format Transmission delay with the
inputs B7AC Interface Unit
B7AC-T10A1 10 inputs NPN 19.2 ms
B7AC-T10A1-A |10 inputs NPN 19.2 ms or 3 ms (switchable)
B7AC-T10A1-B |10 inputs PNP 19.2 ms or 3 ms (switchable)

5-5-3 B7AC Interface Unit: DRT1-B7AC

Specifications

General Specifications

Item

Specification

Model

DRT1-B7AC

Number of I/O points

30 B7AC inputs max. (up to 3 B7AC Link Terminal Units can
be connected with 10 inputs/Unit)

Uses two input words in Master.

Internal current con-
sumption

24-V DC communications power supply: 70 mA max.
24-V DC internal power supply: 500 mA max.

(This is the current when 3 B7AC Link Terminal Units are con-
nected and all inputs are OFF. It does not include the current
consumed by connected external devices.)

Dielectric strength

500 V AC for 1 min. (between insulated circuits, detected leak-
age current 1 mA)

Noise immunity

Internal power supply normal:
+600 V, 10 min., with pulse widths of 100 nsto 1 ps

Internal power supply common:
+1.5 kV, 10 min., with pulse widths of 100 ns to 1 ps

Vibration resistance

Malfunction:

10 to 150 kHz, single amplitude 0.5 mm, or 70 m/s?
Destruction:

10 to 150 kHz, single amplitude 0.75 mm, or 100 m/s?

Shock resistance

Malfunction: 200 m/s?2
Destruction: 300 m/s?

Ambient operating

temperature

-10to 55°C
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Item

Specification

Ambient operating
humidity

25% to 85% (with no condensation)

Degree of protection

IP66

Mounting method

M5 screws

Mounting strength

100 N for 10 s

Communications
connector strength

100 N pull for 10 s

Weight

Approx. 500 g max.

Communications S

pecifications (with B7AC-series Units)

Item

Specification

Number of ports

3 ports for communications with B7AC Link Terminal Units

(Round shielded connectors)

Number of I/O points

30 inputs (10 inputs/port x 3 ports)

Communications
method

Split multiplex transmission in one direction

Transmission delay

Standard: 19.2 ms typical (31 ms max.)
High-speed: 3 ms typical (5 ms max.)

Communications
path

0.5 mm VCTF cable, 1 A current max. on +/- lines

Communications dis-
tance

With standard transmission delay: 50 m max.

With high-speed transmission delay: 30 m max.

Components of the DRT1-B7AC

218

DIP switch 1:
Pins 1 to 6: Node address setting

B7AC-series indicators

Pins 7 and 8: Baud rate setting

(Refer to page 215.)

DIP switch 2:

Indicate the status of each port.

DeviceNet indicators
(Refer to page 312.)

Not used.

Pins 1 to 3: B7AC transmission delay setting
Pins 4 and 5: Reserved (Always OFF.)
Pins 6 to 8: B7AC communications error signal setting

(Refer to page 219.)

@ ||l

B7AC-series Unit
connectors

connector

External power
supply connector

DeviceNet communications
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LED Indicators

Usage Name Status Color Meaning
DeviceNet MS Lit Green Normal status
indicators Flashing Settings not made.
Lit Red Fatal error
Flashing Non-fatal error
Not lit --- Power is not being supplied.
NS Lit Green Normal status
Flashing Communications not established (negotiating with Master)
Lit Red Fatal communications error (such as a node address
duplication error)
Flashing Non-fatal communications error
Not lit --- Power is not being supplied.
B7AC-series |ERR A Lit Green Normal status
indicators ERR B Lit Red Communications error
ERR C Lit Orange A communications error occurred but the error was
(for ports A, resolved later. (See note 1.)
B,and C)  |Notlit Power is not being supplied.
A B7AC Link Terminal Unit was not connected when the
power was turned ON. (See note 2.)

Note 1. The indicator can be restored to green by resetting the power (turning the
power OFF and then ON again.)

2. The indicator will become green or orange if a B7AC-series Unit is con-
nected after the power was turned ON.
Depending on the B7AC communications timing at startup, a momentary
communications error may occur and cause the indicator to become or-
ange after the error is resolved. It the indicator is orange, it can be restored
to green by resetting the power (turning the power OFF and then ON
again.)

Settings on DIP Switch 2 The settings on DIP switch 2 are B7TAC communications settings for the indi-

vidual B7AC Interface Unit.

For details on the DIP switch 1 settings, refer to 5-5-1 Node Address and

Baud Rate Settings (DIP Switch 1).

Swi SW2 DIP switch 1
N Pins 1 to 6: Node address setting

0 Pins 7 to 8: Baud rate setting
DIP switch 2
u Pins 1 to 3: B7AC transmission delay
8
[

—

1 2 4 5

| I . [ [ signal setting
Node address B7AC B7AC communications
setting transmission error signal setting
delay setting

7 1 2345678 Pins 4 to 5: Reserved (Always OFF)

| | | Pins 6 to 8: B7AC communications error

Baud rate setting Reserved (Always OFF.)
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I/O Allocation

220

Note

Note

B7AC Transmission Delay Setting (Pins 1 to 3)

Pins 1 to 3 set the transmission delay time for communications with the B7AC
Link Terminal Unit at each port, as shown in the following table. These pins
are set to ON (high-speed) at the factory.

Pin 1 Pin 2 Pin 3 Transmission delay time
Port A Port B Port C

OFF OFF OFF 19.2 ms typical

ON ON ON 3 ms typical (factory setting)

B7AC Communications Error Signal Setting

Pins 6 to 8 specify whether an error signal (notification) will be sent to the
Master Unit when an error occurs in B7AC communications through the corre-
sponding port. These pins are set to ON (send error signal) at the factory

Pin 6 Pin 7 Pin 8 B7AC communications error signal
Port A Port B Port C setting

OFF OFF OFF Do not send error signal.

ON ON ON Send error signal. (factory setting)

If an error occurs in a port and the corresponding pin is ON (send error sig-
nal), the B7AC Communications Error Flag will be turned ON in the words
allocated in the Master Unit. See I/0O Allocation below for details on the loca-
tion of the B7AC Communications Error Flag.

1. Always turn OFF the Unit's power supply (including the communications
power supply) before changing any DIP switch settings.

2. Set the appropriate transmission delay time for the B7AC Link Terminal
Unit connected to each port.

3. Always turn OFF the B7AC communications error signal setting for a port
if there isn’t a B7AC Link Terminal Unit connected to the port.

The B7AC Interface Unit is allocated two input words in the Master Unit. The
following table shows the usage of these two words when word “m+0” is the
first word allocated and “m+1" is the second word allocated.

Port on B7TAC Connector on B7AC Link 1/0 bits allocated to Master Unit
Interface Unit Terminal Unit
Port A Input connector O to 9 Word m+0, bits 00 to 09
Port B Input connector O to 5 Word m+0, bits 10 to 15
Input connector 6 to 9 Word m+1, bits 00 to 03
Port C Input connector 0 to 9 Word m+1, bits 04 to 13

Bit: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

Inputs for B7AC Unit ' ' In'putsforBfACL'JnitI '
connected to port B connected to port A

Wdm+0 r--f-~--q4--t-~-t--F-~--=-4--4--t--F=--F----4- -1
5/4(3|2|1(0|9(8|7|6|5|4|3|2|1]|0
Inputs for B7AC Unit Inputs for B7AC Unit
~ ERR connected to port C connected to port B
WwWdm+l | & DA il el Sttt il et i il Aty Al il el i il et
2;98765432109876

1. Bit 14 of word m+1 is the B7AC Communications Error Flag for the B7AC
Interface Unit. This flag will be turned ON if there is a communications error
in any one of the ports set to “send error signal” in pins 6 to 8 of DIP switch
2. The flag will be reset to 0 automatically when the communications error
is resolved.
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2. This bit is always 0 (OFF).

I/O Allocation Example

When the Master Unit is mounted in a C200HX/HG/HE PLC and fixed alloca-
tion is used for DeviceNet, IR area words IR 350 through IR 399 are allocated
to inputs from Slaves with node addresses 0 through 49.

If the B7AC Interface Unit's node address is set to 01, the first allocated word
(m+0) will be IR 351. Ports A, B, and C will be allocated the following bits:

Port on B7AC Connector on B7AC Link | I/O bits allocated to Master Unit
Interface Unit Terminal Unit
Port A Input connector O to 9 IR 35100 to IR 35109
Port B Input connector 0 to 5 IR 35110 to IR 35115
Input connector 6 to 9 IR 35200 to IR 35203
Port C Input connector O to 9 IR 35204 to IR 35213

IR 35214 is the B7AC Communications Error Flag for the B7AC Interface
Unit.

If a communications error occurs in communications with a B7AC Link Termi-
nal Unit, normal communications will be restored automatically when the com-
munications error is resolved. The time required to restore communications
depends on the error continuation time (time from error occurrence to error
resolution), as shown below.

« Error continuation time less than 500 ms:
The B7AC Communications Error Flag will be turned OFF 500 ms after
the error occurred.

* Error continuation time greater than 500 ms:
The B7AC Communications Error Flag will be turned OFF after the er-
ror is resolved.

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

m+0: Wd 351
m+1: Wd 352 | 0 ERR

\
B7AC Communications Error Flag D B7AC Unit connected to port A

D B7AC Unit connected to port B

» .
B7AC Unit connected to port C
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24V (for internal circuits)
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Photo-
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]
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o] =l
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g o
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converter
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lated) mik=
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24 P

B7AC _ SIG-IN

0V (for internal circuits)

Input A power supply +24 V|

B7AC trans. delay switch

A

Input A power supply 0 V

B7AC__SIG-IN

Input B power supply +24 V

[B7AC trans. delay switch

B

[Input B power supply 0 V

B7AC __ SIG-IN

Input C power supply +24 V|

B7AC trans. delay switch

C

Input C power supply 0 V

External
power supply
connector

Port A
connector

Port B
connector

Port C
connector
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Dimensions The following diagram shows the dimensions for the DRT1-B7AC Interface
Unit. All dimensions are in mm.
57
115 8r| |
r® % EI%AER%ER%CI\SI)S NOS ®
Of © 0 o000 OO0 O0O 0 O @)
A 11O 2@ < @ [[in [
v AL U® ®
Four, M5
135 6 45
Mounting Holes
When mounting from the front Four, 4.2 dia. or M4 Mounting screw Nut

with M4 screws and nuts

vy

¢

Fan
Fan
A\

28%0.5
(==
]

o o 4
125%0.5
) ) Mounting
When mounting directly from screw

o
Fan
A

vy

the rear with M5 screws Four, 5.4 dia. ¥

28*0.5

FanY
A
FanY
A

%

125%0.5

5-5-4 Mounting in Control Panels

Use screws to mount a B7AC Interface Unit in a control panel. These Units
cannot be mounted on a DIN Track.

Attaching the Unit from the Front

The Units are tapped with M5 threads, so use M4 screws to clear the threads
and attach the Unit to the control panel from the front. Drill the mounting holes
in the control panel according to the dimensions shown in the dimensions dia-
grams and secure the Unit with M4 screws. The appropriate tightening torque
is 0.6 to 1.18 NIm.

Attaching the Unit from the Rear

Drill the mounting holes in the control panel according to the dimensions
shown in the dimensions diagram and secure the Unit with M5 screws. The
appropriate tightening torque is 1.47 to 1.96 Nm.
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Installation Direction The Unit can be mounted in any direction. Any one of the following 6 direc-
tions is acceptable.

Vertical

5-5-5 Wiring the Internal Power Supply and Input Lines

Wiring the Internal Power Connect the external power supply to the B7AC Interface Unit with an XS2-
Supply series Round Waterproof Connector listed in the following table.

Compatible Connectors

Connector Model
Cable with connectors on both ends (socket and plug) | XS2W-D42[ -[181-[]
Cable with connector on one end (female socket) XS2F-D42[1-[180-[]

Connector socket assembly (female) XS2C-D4l 1]
(Crimp-connector or solder type)

T-joint CS2R-D427-5

DRT1-B7AC DRT1-B7AC

© 0 o o 0 o
u| u!
o0 o o

/O power supply 1/0 power supply

XS2W-D42(]-[181-[]
Cables with shielded
socket on one end

and plug on the other

] & &
XS2R-D427-5 XS2R-D427-5
T-joint T-joint

XS2F-D42[]-[180-[] Cable with XS2W-D42[]-[181-[] Cable
shielded socket on one end with shielded socket on one
end and plug on the other

Note Tighten the connector by hand to a torque of 0.39 to 0.49 NIh. If the connec-
tor is not tightened sufficiently, it will not provide the expected environmental
resistance and may come loose from vibration. Do not use pliers or other tools
to tighten the connectors, because the tools may damage the connectors.

Connecting to B7AC Link Connect the I/O Wiring to the B7AC Interface Unit with the XS2-series Round
Terminal Units Waterproof Connectors listed in the following table.

(Communications Media) Compatible Connectors

Connector Model
Cable with connector on one end (male plug) XS2H-D42[1-[180-[]
Cable with connectors on both ends (socket and plug) | XS2W-D42[ -[181-[]
Connector plug assembly (male) XS2G-D4L1]
(Crimp-connector or solder type)
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Note

Refer to the Catalog or manual for details on the device’s connections before
connecting any device.

DRT1-B7AC
B7AC Interface Unit

B7AC-series .
1/0 Connector-type Sensors with
Link Terminal Units attached connectors
(10 points/Unit) (See note 3.)
o600 1 o 10 sensors
~— 0 00O
10 inputs
[[©66 0 of——roiD
Communications media = Uecocooer 1 10 sensors
XS2W-D42[1-[181-(] Cables 10 inputs
with shielded connector plugs [eoees—— 10 sensors
—-— 0000
10 inputs -

1. Refer to the OMRON Sensors Catalog (X42-E1-3) for more details on the
sensor connections and Round Waterproof Connectors.

2. A separate power supply cannot be connected to a B7AC Link Terminal
Unit to supplement the power from the B7AC Interface Unit's internal pow-
er supply.

3. Limit Switches, Proximity Switches, Photoelectric Switches, etc. (Sensors
with attached connectors, Pre-wired Sensors with connectors, and regular
Pre-wired Sensors can be used.

4. Tighten the connector by hand to a torque of 0.39 to 0.49 NIm. If the con-
nector is not tightened sufficiently, it will not provide the expected environ-
mental resistance and may come loose from vibration. Do not use pliers or
other tools to tighten the connectors, because the tools may damage the
connectors.

5. Always cap unused connectors with an XS2Z-12 Waterproof Cover or
XS2Z-15 Dust Cover, shown in the following diagram.

XS2Z-12 Waterproof Cover XS27-15 Dust Cover

G

|

The connector will meet IP66 Press the Dust Cover onto the
standards if a Waterproof Cover is connector firmly. The Dust Cover
attached. Tighten the connector by will protect the connector from dust,
hand to a torque of 0.39 to 0.49 NIh. but does not meet IP66 standards.

Maintaining Environmental Resistance

* The IP66 environmental resistance level will be lost if the surfaces where
the contact block and cover meet are subjected to excessive force. Pro-
tect the contact block and cover from excessive force or shock.

» The IP66 standard is lower than waterproof standards. Do not submerge
the system components.

» The body of the components is plastic resin. Do not place objects on the
components or allow the components to be stepped on.
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Connector 1
(DeviceNet communications

connector)
f® 2000 9.2 2R % ®
O O OO0 00 OO OO0 O0 O
O 2@ ¢ il
O| NC B P o
i® ®
Connector 3 Connector 2
(Port A) (Connector for power supply
to internal circuitry)
Connector 4 Connector 5

(Port B) (Port C)

Connector 1 (DeviceNet Communications Connector)

Connector type Model Appearance
Cable with shielded connec- |DCA1-5CNLICIW1

tors on both ends Plug Socket
(male) (female)
Cable with shielded connector | DCA1-5CNLILIF1
(socket) on one end Socket
(female)
Cable with shielded connector | DCA1-5CNLILH1 |
Plug
(plug) on one end (male)
Shielded T-branch connector | DCN2-1 Socket
(female)
Socket = Plug
(female) "5 (male)

Connector 2 (Connector for Power Supply to Internal Circuitry)

Connector type Model Appearance

Cable with connectors on both | XS2W-D42[ -[181-[] | mesmw——no0————wme=
ends (socket and plug) Plug Socket

(male) (female)
Cable with connector on one | XS2F-D42[-1180-] | comm——————— —
end (female socket) Socket

(female)
Connector socket assembly | XS2C-D4[ ] EmE
(female) Socket
(Crimp-connector or solder (female)
type)
T-joint XS2R-D427-5 Socket

(female)

Socket

(female) &
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Connectors 3, 4, and 5 (Connectors for Ports A, B, and C) (Connectors to

Connect the B7TAC)

Connector type Model Appearance
Cable with connector on one | XS2H-D42(1-[180-L1 | megmm———————=——
end (male plug) Plug
(male)

Cable with connectors on both

XS2W-D42[]-[181-[]

el e
Plug Socket

ends (socket and plu

( plug) (male) (female)
Connector socket assembly | XS2G-D4[ ][] mEmE
(male) Plug
(Crimp-connector or solder (male)

type)
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SECTION 6
Special I/0 Slave Units Specifications
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6-1 C200H I/O Link Units

6-1-1

The C200H I/O Link Unit is a Special I/O Slave Unit that allows data from any
area in the CPU Unit of the PLC to be read or written from the Master Unit.
Using the C200H 1/O Link Unit, a Slave PLC can be controlled by the Master
through the DeviceNet Network.

Memory areas being used by other Special /0 Units can also be specified,
allowing Special 1/0 Units mounted to the Slave PLCs to also be controlled
indirectly from the Master.

Communications Cable Connections

Wire communications cables to the C200H 1/O Link Unit using the standard
Square Connectors, just like General-purpose Slaves. This section does not
explain how to connect communications cables. For details on connecting the
cables, refer to 4-2 Connecting Communications Cables to General-purpose
Slaves.

6-1-2 Node Address Setting (Rear DIP Switch)

230

Note

The DIP switch on the rear panel of the Unit is used to set the node address
for the C200H 1/O Link Unit.

oN €
=

NN =]
| =]

: e Node address setting

v 0

o lO
[ =]

; s ] Reserved (Always OFF.)

The node address is set with pins 1 through 6 of the DIP switch, as shown in
the following table. Any node address within the setting range can be used as
long as it isn’t already set on another node.

DIP switch setting Node address

Pin6 | Pin5 | Pin4 | Pin3 | Pin2 | Pin1
0 0 0 0 0 0 0 (default)
0 0 0 0 0 1 1
0 0 0 0 1 0 2

1 61

62

1 1 1 1 1 1 63

Any node address within the setting range can be used as long as it is not
already set on another node in the network.

1. (Refer to Appendix A Node Address Settings Table for a complete table of
DIP switch and baud rate settings.)

2. The default setting is 0. Because the node address setting for the C200H
I/O Link Unit is made on the rear panel DIP switch, the Unit must be re-
moved before the setting can be changed. For this reason, be sure the set-
ting is correct before configuring the network.

3. Pins 7 and 8 are reserved for system use. They must always be setto OFF.

4. If the same node address is used for two different nodes, a node duplica-
tion error will occur.
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6-1-3 Baud Rate and Hold/Clear Write Area Settings (Front DIP Switch)

The DIP switch on the front panel of the Unit is used to set the baud rate and
Hold/Clear Write Area data for communications error. The functions and set-
ting for the front panel DIP switch are as shown in the following diagram.

m ~|— Reserved (Always OFF)

g “1— Hold/Clear Write Area data for communications error
o

om Baud rate
Pin Function Setting
1 Baud rate See the next table.
3 Hold/Clear Write Area data for com- | OFF:  Clear (default)
munications error ON: Hold
4 Reserved Leave this pin set to OFF.
Baud Rate Pins 1 and 2 are used to set the baud rate as shown in the following table.
Pin 1 | Pin 2 Baud rate
OFF |OFF |125 kbps (default)
ON OFF | 250 kbps
OFF |ON 500 kbps
ON ON Not allowed.

Note 1. Always turn OFF the Slave’s power supply (including the communications
power supply) before changing the baud rate setting.

2. Setthe same baud rate on all of the nodes (Master and Slaves) in the Net-
work. Any Slaves with baud rates different from the Master’s rate will not
be able to participate in communications, and may cause communications
errors to occur between nodes with correct baud rate settings.

6-1-4 Specifications

General Specifications

Item Specification

Model C200HW-DRT21

Connectable PLCs CS1H/G, C200HX/HG/HE(-2)

Communications power |11 to 25V DC

supply voltage (Supplied from the communications connector.)

Interngl current con- Communications: 45 mA max.

sumption Internal circuits: 250 mA max. (5 V DC supplied via PLC’s
Backplane.)

Mounting Mounted on a CS1H/G or C200HX/HG/HE Backplane.

Weight 250 g max.

Note All other specifications except those listed correspond to those of the
C200HX/HG/HE PLCs.
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Communications
Specifications

Item Specification
I/O points Input: 512 points max. (32 words)
Output: 512 points max. (32 words)

Memory areas that can | C200HX/HG/HE:

be allocated CIO, DM, HR, AR, LR, TIM/CNT, and EM (bank 0 only)
CS1H/CS1G:

CIO, D, H, T (PVs), and EM (bank 0 only)

Default allocation area | Write area: One word, IR 350

Read area: One word, IR 50

Maximum message Read: 200 bytes
length Write: 200 bytes
Settings Rotary switch: Unit number (Machine No.)

Rear panel DIP switch: Node address
Front panel DIP switch:  Baud rate, Hold/Clear Write
Area data for communications error.

Indicators MS, NS indicators (2-color):  Unit status
7-segment display (2-digit:): Node address, error codes
Dot indicators: Read/Write Area, default
settings
6-1-5 Components
Front panel Rear panel

L

DIP switch (Rear panel)___m__\“_‘
Pins 1 to 6: Node address ﬂ’\ {

Indicators

@ MACHINE Pins 7 and 8: Reserved (Always OFF.)

E Rotary switch

Sets the Unit No. as a
single-digit hexadecimal

DIP switch (Front panel)

Pins 1 and 2: Baud rate
Pin 3: Hold/Clear Write Area data for communications error
Pin 4: Reserved (Always OFF.)

Communications connector }

oo
) s
STty
A ——
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Indicators The indicators display the status of the C200H I/O Link Unit and the Network.
When the Network is operating normally, the 7-segment display shows the
C200H I/O Link Unit's node address; when an error has occurred, it shows an
error code and the faulty node’s node address.
Indi- | Color | Status Definition Meaning
cator
MS |Green |ON Device Operational Normal operating status.
Flashing | Device in Standby Reading switch settings.
Red ON Unrecoverable Fault Unit hardware error: Watchdog timer error.
Flashing | Minor Fault Switch settings incorrect, etc.
OFF No Power CPU Unit error, power isn’t being supplied, waiting for initial pro-
cessing to start, or the Unit is being reset.
NS Green |ON Link OK. Network is operating normally (communications established)
On-line, Connected.
Flashing | On-line, Not Connected | Network is operating normally, but communications have not yet
been established.
Red ON Critical Link Failure A fatal communications error has occurred. Network communica-
tions are not possible. Check for a node address duplication or Bus
Off error.
Flashing | Connection Time-out Communications timeout.
OFF Not Powered/ Checking for node address duplication on the Master, switch set-
Not On-Line tings are incorrect, or the power supply is OFF.

Seven-Segment Display

In addition to the MS and NS indicators, a C200H 1/O Link Unit has a 2-digit,
7-segment display that normally displays the C200H I/O Link Unit's node
address. When an error occurs, the display will alternate between the error
code and the node address of the faulty Slave. The dots at the lower-right of
each digit indicate the Read/Write Area setting status (default/user settings).

Normal: C200H I/O Link Unit's node address
ﬂ Error: Error code and C200H I/O Link Unit's node address

JIN R
~/

Read/Write Area: Default/user settings

Status Display
Error Watchdog timer Not lit
Memory or system Error code only Lit
error
Other errors Error code and error node address alternate
(see diagram below)
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OFF (0.38) -~ fr >~ OFF (0.35)
Error code /- Error code .
> (15s) —_— (1s) ST -

Section 6-1
Dot Indicators
Status Display
Read/Write Area default settings Both dots lit.
Read/Write Area user settings Both dots not lit.

OFF (0.359) Faulty node - OFF (0.3 5)
address (1 s) hl

If several errors occur at the same time, the error codes will be displayed in
order of node address.

6-1-6 Rotary Switch Settings
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Note

The rotary switch is used to set the C200H I/O Link Unit’s unit number
(Machine No.).

C[D MACHINE No.

s
PLC Setting method Setting range
C200HX/HG-CPUSL/6L /8] (-Z) Set as a_one-digit OtoF
C200HX/HG-CPU3[1/4)(-Z) hexadecimal value.  1g o g
C200HE (-Z) all models

Provided the unit number is not being used by another Special /O Unit
mounted to the same PLC, the settings can be made anywhere within the set-
ting range. Use a small flat-blade screw driver, and take care not to scratch
the rotary switch when making the setting.

1. Always turn OFF the PLC’'s power supply before changing the rotary
switch setting.

2. The unit number determines which words will be allocated to the Unitin the
Special /0 Area.

3. If the C200H 1I/O Link Unit and another Special /0O Unit mounted to the
same PLC have the same unit number, an error will occur on the PLC and
the Unit will not be able to participate in the DeviceNet Network.

4. When a C200H I/O Link Unit and a DeviceNet Master Unit are mounted to
the same PLC, set the C200H I/O Link Unit's unit number higher than the
Master Unit's unit number. When the C200H 1/O Link Unit has a higher unit
number, it will recognize the Master Unit when the PLC is turned ON, so
you can set Read/Write Areas that do not overlap.

If the C200H 1/O Link Unit is mistakenly given a lower unit number, the
Master Unit will recognize the C200H I/O Link Unit when the PLC is turned
ON and it will not be possible to use fixed allocation. In this case, you must
use the Configurator to customize the Master Unit's Input/Output Areas so
that they do not overlap with the C200H I/O Link Unit’s areas.
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6-1-7 Special I/O Area Function and Read/Write Area Allocation

The C200H 1/O Link Unit allows data from any area in the CPU Unit of the
PLC to be read or written from the Master Unit, depending on the Special I/O
Area settings. In order for the C200H 1/O Link Unit and the Master to operate
together, the Read/Write Area on the C200H 1/O Link Unit and the allocated
words on the Master are linked, as illustrated in the following diagram.

IN Area OUT Area

Master
q Tt
Slave
=S

I

\Read Area Write Area

C200H /O Link Unit

Note When using the Read Area only, set the size of the Write Area to zero bytes.
Similarly, if using the Write Area only, then set the size of the Read Area to
zero bytes.

Words are allocated in the PLC’s Special I/O Area according to the Unit num-
ber, as illustrated in the following table.

Special I/O Area Words
and Configuration

Unit number Special I/O Area words
C200HX/HG/HE (-2) CS1H/G
0 IR 100 to IR 109 ClO 2000 to CIO 2009
1 IR 110to IR 119 ClO 2010 to CIO 2019
2 IR 120 to IR 129 ClO 2020 to CIO 2029
3 IR 130 to IR 139 ClO 2030 to CIO 2039
4 IR 140 to IR 149 ClO 2040 to CIO 2049
5 IR 150 to IR 159 ClO 2050 to CIO 2059
6 IR 160 to IR 169 ClO 2060 to CIO 2069
7 IR170to IR 179 ClO 2070 to CIO 2079
8 IR 180 to IR 189 ClO 2080 to CIO 2089
9 IR 190 to IR 199 ClO 2090 to CIO 2099
A IR 400 to IR 409 ClO 2100 to CIO 2109
B IR 410to IR 419 ClO 2110 to CIO 2119
C IR 420 to IR 429 ClO 2120 to CIO 2129
D IR 430 to IR 439 ClO 2130 to CIO 2139
E IR 440 to IR 449 ClO 2140 to CIO 2149
F IR 450 to IR 459 ClO 2150 to CIO 2159

In the C200H 1/O Link Unit, the Special I/0 Area is used as illustrated below.
Bit 0

+ 0 words

+ 1 to 4 words

+ 5 words

+ 6 to 9 words

Bit 15

Software switches

Read/Write Setting Area

Status

Read/Write Reference Area
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Note

Note

Software Switches
The functions of the software switches are illustrated in the following diagram.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 pijt
LI el ] [ Not used

Read/Write Area user settings
—— Read/Write Area default settings

Bit 00: Read/Write Area User Settings

To enable user settings for the Read and Write Areas, turn ON software
switch bit 00. The result of the operation (normal completion or error comple-
tion) will be indicated in status bit 09 or bit 10 (first word + 5 words). Before
turning OFF software switch bit 00, check whether status bit 09 or bit 10 is
ON.

The sizes of the Read and Write Areas and the first words in the Read and
Write Areas that have been set in the Read/Write Setting Area will be stored
in the Master Unit's non-volatile memory when bit 00 changes from OFF to
ON.

1. The Read/Write Area user settings software switch is effective only when
the PLC is in PROGRAM mode. If used in other operating modes, an error
will occur (error code CO Hex). When a CO error occurs, switch the PLC to
PROGRAM mode and try the operation again.

2. Read/Write Area settings will not become effective by manipulating the
software switch alone. After changing the settings, either reset the Unit or
restart the PLC to enable the new settings.

3. The Read/Write Area user settings are stored in the C200H 1/O Link Unit's
EEPROM memory. Once they have been set, they will not change when
the Unit is turned OFF or reset, and data from the set areas can be sent
and received from the next time the Unit is started.

4. There is a limit to the number of times data can be written to EEPROM. Do
not exceed the EEPROM write life (1 million writes).

Bit 01: Read/Write Area Default Settings

To return the Read and Write Areas to the default settings, turn software
switch bit 01 ON.

1. The Read/Write Area default settings software switch is effective only
when the PLC is in PROGRAM mode. If used in other operating modes,
an error will occur (error code CO Hex). When a CO error occurs, switch the
PLC to PROGRAM mode and try the operation again.

2. Read/Write Area default settings do not become effective by changing this
bit setting alone. The Read/Write Area default settings will not become ef-
fective by manipulating the software switch alone. After changing the set-
tings, either reset the Unit or restart the PLC to enable the new settings.

3. The default settings for the Read and Write Areas are as follows:

Read Area: IR 50 (No. of words: 1)
Write Area: IR 350 (No. of words: 1)
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Read/Write Setting Area

The Read/Write Setting Area is configured as shown in the following illustra-
tion. After setting data for the Read and Write Areas, turn software switch bit
00 ON, and then restart the Unit to set the Read Area and Write Area.

Word Bit15 Bit
+0 Software switch
+1
49 Write Area Setting
+3 .
Read Area Setting
+4

Specify the area size, area, and address of the first word for the Read Area
and the Write Area.

Bit 15 Bit 0
Areasize | Area
Address of first word

Area Size: Set in hexadecimal in byte units.
The setting range is 0 to 40 Hex (0 to 64 decimal, 0 to 32 words).

Area: The area is set as follows:
Setting Area Word range
01 Hex IR Area 1 (CIO) Write Area: IR 000 to IR 235
Read Area: IR 000 to IR 235
02 Hex IR Area 2 (CIO) IR300to IR 511
03 Hex Data Memory Area (DM or D) DM 0000 to DM 4095
(C200HE-CPU11-E only)
DM 0000 to DM 5999
(All except C200HE-CPU11-E)
04 Hex LR Area LR OO to LR 63
05 Hex HR Area (HR or H) HR 00 to HR 99
06 Hex C200HX/HG/HE | AR Area AR 00 to AR 27
(-2) (Can be set for Read Area only)
CS1H/G Holding Area (H) |H100 or H102 to H127
(Specify the starting word with
00 Hex or 02 to 1B Hex.)
07 Hex C200HX/HG/HE | Timer/Counter TIM/CNT 000 to TIM/CNT 511
(-2) Area (TIM/CNT)
CS1H/G Timer Area (T) TO00Oto T511
08 Hex EM Area (bank 0 only) EM 0000 to EM 6143

Address of First Word: The address first word of the memory area is set in
hexadecimal. Areas that can be specified differ depending on the model of
PLC used and the area.

Example: Setting DM 1000 to DM 1015 (16 words = 32 bytes).

Bit 15 Bit 0
20 | 03
03ES8
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Status Area

The Status Area indicates the operating status of the C200H 1/O Link Unit.
The meaning of each bit is as shown in the following diagram.

15 14 13 12 11 10 9

10 Bit

L L HE T

r

—— Error

r

— PLC Mounting Error

—— Communications Error

[INot used

Incorrect Switch Settings/EEPROM Error
——Node Address Duplication/Bus Off Error Detected

— Network Power Supply Error

—Hold/Clear Write Area Data for Communications Error

—— Explicit Connection Established
Read/Write Area Default Settings

——1/O Link Executing

— Read/Write Area Settings Normal Completion
Read/Write Area Settings Error Completion

Bit Name ON OFF
0 Incorrect Switch Settings/ Turns ON when an incorrect switch set- | Turns OFF when the PLC or C200H 1/O
EEPROM Error Flag ting or an error in EEPROM is detected. |Link Unit is restarted.
1 Node Address Duplication/ Turns ON when the same node address | Turns OFF when the PLC or C200H 1/O
Bus Off Error Flag is set for more than one Unit or a Bus Off | Link Unit is restarted.
(communications are halted by many
communications errors) error is detected.

2 PLC Mounting Error Flag Turns ON when a PLC mounting error is | Turns OFF when the Read/Write Area is
detected. (When another Communica- set to user settings and the C200H 1/O
tions Unit is mounted to the same PLC | Link Unit is restarted.
and it's Read/Write Area settings are set
to default.)

3 Network Power Supply Error | Turns ON when power OFF is detected in | Turns OFF when the communications

Flag the DeviceNet Network. power supply returns to a normal volt-
age.

6 Communications Error Flag Turns ON when a DeviceNet communi- | Turns OFF when communications return
cations error is detected. to normal.

8 Hold/Clear Write Area Data | Turns ON when the Unit is restarted after | Turns OFF when the Unit is restarted

for Communications Error pin 3 on the front panel DIP switch has | after pin 3 on the front panel DIP switch
Flag been set to ON (Hold). has been set to OFF (Clear).
9 Read/Write Area Settings Turns ON when changes to the Read/ Turns OFF when software switch bits O
Normal Completion Flag Write Area settings have been completed |and 1 are both set to OFF.
normally using software switch bit 0 or 1.
10 | Read/Write Area Settings Turns ON when an error has occurred Turns OFF when software switch bits O
Error Completion Flag attempting to make changes to the Read/ | and 1 are both set to OFF.
Write Area settings using software switch
bit 0 or 1.
12 | Explicit Connection Estab- Turns ON when an explicit connection Turns OFF when the explicit connection
lished Flag has been established with the Master with the Master Unit is broken.
Unit.

13 | Read/Write Area Default Set- | Turns ON when Read/Write Area default | Turns OFF when Read/Write Area user

tings Flag settings are used. settings are used.

14 | Error Flag Turns ON when any kind of error occurs. | Turns OFF when all errors have been
(When Status bits 00, 01, 02, 06, or 10 resolved. (When Status bits 00, 01, 02,
are ON.) 06, and 10 are all OFF.)

15 |1/O Link Executing Flag Turns ON when a connection is estab- Turns OFF when a connection with the
lished with the Master Unit. Master Unit is broken.
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Setting the Read and Write

Areas

1,2,3...

Read/Write Reference Area

The current setting status of the Read Area and Write Area are indicated as
shown in the following diagram. (The Read/Write Area settings are not output
to this area unless the C200H I/O Link Unit is restarted after software switch
bit 00 is turned ON.)

Bit 15 Bit 0
+6 . .
+7 Current Write Area setting
+8 .
9 Current Read Area setting
+

Data is stored in these words in the same form as it is for the Read/Write Set-
ting Area. Refer to page 237 for details.

Use the following procedure to set the Read and Write Areas.
Using Control bits

This procedure uses the Read/Write Setting Area and the software switch in
the C200H 1/O Link Unit's Special I/0 Area to set the Read and Write Areas.

1. Turn ON the power to the PLC to which the C200H I/O Link Unit is mounted
and set the PLC to PROGRAM mode.

2. Using a Peripheral Device, such as a Programming Console, set the Read
Area and Write Area in the Read/Write Setting Area in Special I/O Area
words +2 to +4. Example: Read Area: IR 100 to IR 119, Write Area: DM
0160 to DM 0189.

+1 3A03 Write Area: 58 bytes, DM Area

+2 00AO Write Area: First word address 160
+3 2801 Read Area: 40 bytes, IR Area

+4 0064 Read Area: First word address 100

3. Using the Peripheral Device, turn ON software switch bit 00 in Special I/O
Area word +0 (Read/Write Area user settings). If it is already ON, turn it
OFF and then ON again.

4. Check that Status Area bit 09 in Special I/0O Area word +5 is ON (Read/
Write Area Setting Normal Completion Flag).

Note At this point, the Read/Write Area settings are written to memory in
the C200H 1/O Link Unit, but they are not yet effective. Operation will
continue using the previous Read/Write Area settings. (The contents
of the Read/Write Reference Area will also remain at the previous
settings.)

5. Reset the C200H 1I/O Link Unit, or restart the PLC to which the C200H I/O
Link Unit is mounted.

Note a) When the C200H 1/O Link Unit is mounted in a C200HX/HG/HE

PLC, it can be reset by turning ON the corresponding Special 1/0
Unit Restart Bit in AR 01 or SR 281. When the Unit is mounted in
a CS1H/G PLC, it can be reset by turning ON the corresponding
Special /0 Unit Restart Bit in A502 to A507.

b) When the Unit is restarted, the Read/Write settings will become
effective and the number of IN/OUT words for the C200H 1/O Link
Unit will be set.

6. Correctthe C200H I/O Link Unit's scan list registration in the Master’s scan
list. There are two methods of registering the scan list.

» Turn ON the Enable Scan List software switch on the Master Unit.
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 Create a scan list and register the Unit using a DeviceNet Configura-
tor.

If the scan list is registered correctly, data will automatically be transferred
and received between the Master Unit and the C200H I/O Link Unit. For
further details on Master Unit operations, refer to the Master Unit’'s Opera-
tion Manual or the DeviceNet Configurator Operation Manual.

7. When necessary, itis possible to read and write IN/JOUT Areas on the Mas-
ter, and control the PLC (Slave) to which the C200H 1/O Link Unit is mount-
ed. By writing data to the C200H 1/O Link Unit OUT Area on the Master,
data can be written to the Slave’s Write Area, and by reading data from the
IN Area, data can be read from the Read Area of the Slave.

Note Once the Read and Write Areas has been set, data will be automatically

1,2,3...

transferred and received when the Master and Slaves are restarted.

Using the DeviceNet Configurator

The Read/Write Area can be set using the OMRON DeviceNet Configurator
(version 2.[] or later). When using a version earlier than 2.[], contact your
local sales office before use. (Version information can be confirmed from the
Help Menu.)

1. Connect a DeviceNet Configurator to the DeviceNet Network and go on-
line.

2. Turn ON the power to the PLC to which the C200H 1/O Link Unit is mount-
ed, and place the PLC into PROGRAM mode.

3. Locate the C200H I/O Link Unit's icon in the Network Configuration window
and double click the icon.

. Untitled - DeviceMet Gonfigurator
Metwork  Edit  Wiew Device EDS File Toolz Option  Help

| O n|§§|h§|@|xhax|!—_ﬁ'|@al E-E- IS AV ar=1

=5 a Har dware N
=423 Vendor L,
¢ @@ OMRON Corparation =

= 423 DeviceTupe ‘#OD
- G AC Drives GE1-DRM21
Eﬁ Communications Adapter
5| 3GBF7-DRM21
CZ00HW-DRM21-41
CZ200HW-DRT21
CPMZB-5001M-DRT
CPM2C-5100C-DRT
CPM2C-5110CG-DRT
CE1W-DRM21
CWM1-DRM21-411
| DRT1-GOM
----- WOA0-M
I'_—'Iﬁ Generic Device
¢ [8] GPM1A-DRT21

Lzl IH||||—|:|F-T_1
[#] 300

The Device Parameters Editing Screen (Read/Write Area parameter set-
ting screen) will be displayed.
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4. Either double click on the Read/Write parameter that you want to change
or select the desired parameter and press the Enter Key.

x|
Parameter Group IF'uII parameters ;I
Farameter Mame | Walue |
0007 Swirite (OUT) zize
0002 Wirite OUT? Area CIO (300-511)
0003 Wirite OUT? Address 350 ch
0004 Read M) Size 2 bte
0005 Read(IM} frea GID ({0-235)
0006 ReadIM) Address B0 ch
—Help
Set the Write size bytel ;I Default : 2 byte
Mir - 0 byte
Max : 54 bwte

plaad | Dawnlaad | Campare | Beset |
Default Setup | 0] 4 I Cancel |

It will become possible to change the parameter.
5. Set or change parameters.

a) Size Setting Screen

Input the new value and press the Enter Key, or click another location
in the window.

Parameter Mame | Aalue I
0001 Write(OUT) size E
0002 kite (DUTY Area 0 G300-511)
0003 Write (OUTY Address 330 ch
0004 Read(IM) Size 2 byte
0005 Read(M) Ares IO (0-235)
0006 Read(M) Address 30 ch
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b) Area Setting Screen
Select a data area from the pull-down menu and press the Enter Key,
or click another location in the window. (When using a CS1H/G, words
AR 00 to AR 27 correspond to H100 to H127.)

Parameter Mame | Walue I
0001 Wiite OUT) size 2 byte
0002 Wit fOUTY Ares |cio Goo-511) =

0003 Wirite(OUT) Address
0004 ReadC(M) Size

0005 Read(IM) Area

0006 Read(IM) Address

i) 1
IO (300-511)
DM (0-53990)
LR (0-63)
HR 0-99)
AR D-2Tread only
T/ 0-511)

El (0-614320 bank only

c) First Word Address Setting Screen

Input the new value and press the Enter Key, or click another location
in the window.

Parameter Mame I Walue I
0001 Wirite (OUT) size 2 byte
0002 Wirite (OUT) Area G0 G300-5117
0003 Write(OUT) Address [=E
0004 Read(IMN) Size 2 byte
0005 ReadiIM) Area CID 0-233)
0006 Read(M) Address a0 ch

6. When the desired parameter changes and settings have been completed,
click the Download Button. The edited parameters will be written to the
C200H 1I/0O Link Unit.

Edit O : Parameters il
Parameter Group : |All parameters ;l
Parameter Mame | alue |
0007 i itedr
0002 Write O UTY Area CI0 (300-5112
0003 Wk itefOUT) Address 350 ch
0004 ReadilM) Size 2 byte
0005 ReadiIM) Area I (0-235)
0006 ReadIM) Address 50 ch
—Help
Set the Write size byted ;I Default : 2 byte
Mir : 0 byte
Max : 64 bvte

Wpload | Dovwmload | Compare | Bezet |
Default Setup | [0].4 I Canhcel |
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7. Click the Reset button to enable the edited parameters.

A reset confirmation message will be displayed. Click the Yes button to
confirm. When the C200H I/O Link Unit is reset, the corresponding Special
I/0 Unit Restart Bit in AR 01 of the PLC will be turned ON.

If the Read/Write Area sizes have been changed, you must correct the
Master’s 1/O allocation settings.

Note Once the Read/Write Area has been set, data will be automatically transferred

and received when the Master and Slaves are restarted.

6-1-8 Explicit DeviceNet Messages

Explicit DeviceNet messages (commands) can be sent from the Master to
write data to any area of the CPU Unit of the PLC to which the C200H 1/O Link
Unit is mounted.

This section the explicit messages supported by the C200H I/O Link Unit, and

provides usage examples. For further details on using explicit messages on
the Master Unit, refer to the Master Unit's Operation Manual.

C200H I/0O Link Unit Explicit Message List

BYTE DATA READ

Explicit message Function Page

BYTE DATA READ Reads the specified node’s data in bytes. 243
Word data is read from the leftmost bit to
the rightmost bit.

The maximum data size for read data is 200
bytes.

BYTE DATA WRITE Writes the specified node’s data in byte. 245
Word data is written from the leftmost bit to
the rightmost bit.

The maximum data size for write data is 200
bytes.

WORD DATA READ Reads the specified node’s data in words. | 247
Word data is read from the rightmost bit to
the leftmost bit.

The maximum data size for read data is 100
words.

WORD DATA WRITE Writes the specified node’s data in words. | 248
Word data is written from the rightmost bit
to the leftmost bit.

The maximum data size for write data is 100
words.

Error response When an error occurs in an explicit mes- 250
sage (command), an error response is sent

returned by the C200H I/O Link Unit.

Use BYTE DATA READ and BYTE DATA WRITE when sending explicit mes-
sages (commands) from an OMRON DeviceNet Master. When using other
manufacturer's DeviceNet Masters to send explicit messages (commands),
use WORD DATA READ and WORD DATA WRITE.

The number of bytes specified for Class ID and Instance ID differ according to
the type of Master used. For an OMRON DeviceNet Master, 2 bytes (4 digits)
are specified. For an example of this, see 6-1-9 Using Explicit DeviceNet Mes-
sages.

BYTE DATA READ will read data from any area of CPU Unit of the PLC to
which the C200H 1/O Link Unit is mounted. Data is returned from the leftmost
bit to the rightmost bit.
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Command Block

1c | 2F
: I T
Class ID
Service code Address L| No. of read bytes
Destination node address Address H
Instance ID
Response Block
9C
T $ ¥
_l'word data H Word data H
Service code
Word data L Word data L

Source node address

/

Read data

No. of received bytes (Maximum: 200 bytes)

Parameters

Destination Node Address (Command)

The node address of the C200H 1/O Link Unit reading the data, in single-byte
(2-digit) hexadecimal.

Service Code (Command, Response)

In the command, IC Hex is specified. In the response, the leftmost bit is
turned ON and 9C Hex is returned.

Class ID (Command)

Always 2F Hex.

Instance ID (Command)

Specifies the data area to be read, in hexadecimal, as shown in the following
table.

Setting Area Word range
01 Hex IR Area 1 (CIO) Write Area: IR 000 to IR 235
Read Area: IR 000 to IR 235
02 Hex IR Area 2 (CIO) IR 300to IR 511
03 Hex Data Memory Area (DM or D) DM 0000 to DM 4095

(C200HE-CPU11-E only)

DM 0000 to DM 5999
(All except C200HE-CPU11-E)

04 Hex LR Area LR OO to LR 63

05 Hex HR Area (HR or H) HR 00 to HR 99

06 Hex C200HX/HG/HE | AR Area AR 00 to AR 27
(-2) (Can be set for Read Area only)
CS1H/G Holding Area (H) |H100 or H102 to H127

(Specify the starting word with
00 Hex or 02 to 1B Hex.)

07 Hex | C200HX/HG/HE |Timer/Counter | TIM/CNT 000 to TIM/CNT 511
-2) Area (TIM/CNT)

CS1H/G Timer Area (T) TO00Oto T511
08 Hex EM Area (bank 0 only) EM 0000 to EM 6143
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BYTE DATA WRITE

Address L, Address H (Command)

The address in hexadecimal of the first word of data to be read.

Address L: Rightmost 2 digits of the address in 4-digit hexadecimal.
Address H: Leftmost 2 digits of the address in 4-digit hexadecimal.

When specifying a Holding Area word (H100 or H102 to H127) in a CS1H/G
PLC, specify the first word in hexadecimal with 0000 Hex for H100 or 0002 to
001B Hex for H102 to H127.

No. of Read Bytes (Command)

The number of bytes of read data, in single-byte (2-digit) hexadecimal. The
specified range is 01 to C8 Hex (1 to 200 in decimal).

No. of Received Bytes (Response)

The number of bytes received from the source node address is returned in
hexadecimal.

Source Node Address (Response)

The node address of the C200H 1/O Link Unit that returned the response is
returned in hexadecimal.

Read Data (Response)

The specified data (area, words, and number of bytes) is returned from word
H (leftmost byte: bits 08 to 15) to word L (rightmost byte: bits 00 to 07). If an
odd number of read bytes have been specified, the last byte of data moves
into word H.

Precautions

Actual addresses for Address H and Address L and actual number of bytes to
be read differ according to the model of PLC to which the C200H 1/O Link Unit
is mounted and the memory area. Be sure to specify bytes within the data
area range.

BYTE DATA WRITE will write data to any area in the CPU Unit of the PLC to
which the C200H I/O Link Unit is mounted. Write data is specified from the
leftmost byte to the rightmost byte.

Command Block

1E 2F

I T I i i
Class ID Word data H Word data H

Service code Address L

Destination node address Address H Word data L Word data L
Instance ID

/

Write data (Maximum 200 bytes)

Response Block

9E
F

Service code

Source node address

No. of received bytes
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Note

Parameters

Destination Node Address (Command)

The node address of the C200H 1/O Link Unit writing the data in single-byte
(2-digit) hexadecimal.

Service Code (Command, Response)

In the command, |IE Hex is specified. In the response, the leftmost bit is turned
ON and 9E Hex is returned.

Class ID (Command)

Always 2F Hex.

Instance ID (Command)

Specifies the data area to be written, in hexadecimal, as shown in the follow-
ing table.

Setting Area Word range
01 Hex IR Area 1 (CIO) Write Area: IR 000 to IR 235
Read Area: IR 000 to IR 235
02 Hex IR Area 2 (CIO) IR300to IR 511
03 Hex Data Memory Area (DM or D) DM 0000 to DM 4095

(C200HE-CPU11-E only)

DM 0000 to DM 5999
(All except C200HE-CPU11-E)

04 Hex LR Area LR OO to LR 63

05 Hex HR Area (HR or H) HR 00 to HR 99

06 Hex C200HX/HG/HE | AR Area AR 00 to AR 27
(-2) (Can be set for Read Area only)
CS1H/G Holding Area (H) |H100 or H102 to H127

(Specify the starting word with
00 Hex or 02 to 1B Hex.)

07 Hex C200HX/HG/HE | Timer/Counter TIM/CNT 000 to TIM/CNT 511

(-2) Area (TIM/CNT)
CS1H/G Timer Area (T) TO000to T511
08 Hex EM Area (bank 0 only) EM 0000 to EM 6143

Address L, Address H (Command)

The address in hexadecimal of the first word of data to be written.
Address L: Rightmost 2 digits of the address in 4-digit hexadecimal.
Address H: Leftmost 2 digits of the address in 4-digit hexadecimal.

Write Data (Command)

Specify the data to be written to the specified area and words from word H
(leftmost byte: bits 08 to 15) to word L (rightmost byte: bits 00 to 07). If an odd
number of read bytes have been specified, the last byte of data moves into
word H.

No. of Received Bytes (Response)

The number of bytes received from the source node address is returned in
hexadecimal.

Source Node Address (Response)

The node address of the C200H 1I/O Link Unit that returned the response is
returned in hexadecimal.

Actual addresses for Address H and Address L and actual number of bytes to
be written differ according to the model of PLC to which the C200H 1/O Link
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WORD DATA READ

Unit is mounted and the memory area. Be sure to specify bytes within the

data area range.

WORD DATA READ will read data from any area of the CPU Unit of the PLC
to which the C200H 1/O Link Unit is mounted. Data is returned from the right-

most byte to the leftmost byte.

Command Block

1D | 2F
¥ ]‘ T
Class ID
Service code Address L{ No. of read words
Destination node address Address H
Instance ID
Response Block
9D
I ' j
Word data H Word data H
Service code
Wgad data L Word data L
Source node address
Read data

No. of received bytes M

Parameters

Destination Node Address (Command)

aximum: 200 bytes)

The node address of the C200H 1/O Link Unit reading the data, in single-byte

(2-digit) hexadecimal.
Service Code (command, response)

In the command, ID Hex is specified. In
turned ON and 9D Hex is returned.

Class ID (Command)
Always 2F Hex.

Instance ID (Command)

the response, the leftmost bit is

Specifies the data area to be read, in hexadecimal as shown in the following

table.
Setting Area Word range
01 Hex IR Area 1 (CIO) Write Area: IR 000 to IR 235
Read Area: IR 000 to IR 235
02 Hex IR Area 2 (CIO) IR 300 to IR 511
03 Hex Data Memory Area (DM or D) DM 0000 to DM 4095
(C200HE-CPU11-E only)
DM 0000 to DM 5999
(All except C200HE-CPU11-E)
04 Hex LR Area LR 00 to LR 63
05 Hex HR Area (HR or H) HR 00 to HR 99
06 Hex C200HX/HG/HE | AR Area AR 00 to AR 27
(-2) (Can be set for Read Area only)
CS1H/G Holding Area (H) |H100 or H102 to H127
(Specify the starting word with
00 Hex or 02 to 1B Hex.)
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Setting Area Word range
07 Hex C200HX/HG/HE | Timer/Counter TIM/CNT 000 to TIM/CNT 511
(-2) Area (TIM/CNT)
CS1H/G Timer Area (T) TO000to T511
08 Hex EM Area (bank 0 only) EM 0000 to EM 6143
Address L, Address H (Command)

The address in hexadecimal of the first word of data to be read.

Address L: Rightmost 2 digits of the address in 4-digit hexadecimal.
Address H: Leftmost 2 digits of the address in 4-digit hexadecimal.

When specifying a Holding Area word (H100 or H102 to H127) in a CS1H/G
PLC, specify the first word in hexadecimal with 0000 Hex for H100 or 0002 to

001B Hex for H102 to H127.

No. of read words (Command)

The number of words of read data, in single-byte (2-digit) hexadecimal. The
specified range is 01 to 64 Hex (1 to 100 in decimal).

No. of received bytes (Response)

The number of bytes received from the destination node address is returned
in hexadecimal.

Source node address (Response)

The node address of the C200H 1I/O Link Unit that returned the response is
returned in hexadecimal.

Read data (Response)

The specified area type, words, and number of bytes of data are returned
from word L (rightmost byte: bits 0 to 7) to word H (leftmost byte: bits 8 to 15).

Note Actual addresses for Address H and Address L and actual number of bytes to
be read differ according to the model of PLC to which the C200H 1/O Link Unit
is mounted and the memory area. Be sure to specify data bytes within the
data area range.

WORD DATA WRITE WORD DATA WRITE will write data to any area of the CPU Unit of the PLC to
which the C200H I/O Link Unit is mounted. Write data is specified from the
rightmost byte to the leftmost byte.

Command

Block

1iF 2F
f i T !
Class ID Word data L Word data L
Service code Address L Word data H Word data H

inati Address H
Destination node address Instance 1D

Response Block

248
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Write data (Maximum 200 bytes)

9F

T

Service code

Source node address

No. of received bytes
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Note

Parameters

Destination Node Address (Command)

The node address of the C200H 1/O Link Unit writing the data, in single-byte
(2-digit) hexadecimal.

Service Code (Command, Response)

In the command, IF Hex is specified. In the response, the leftmost bit is turned
ON and 9F Hex is returned.

Class ID (Command)

Always 2F Hex.

Instance ID (Command)

Specifies the data area to be written in hexadecimal as shown in the following
table.

Setting Area Word range
01 Hex IR Area 1 (CIO) Write Area: IR 000 to IR 235
Read Area: IR 000 to IR 235
02 Hex IR Area 2 (CIO) IR300to IR 511
03 Hex Data Memory Area (DM or D) DM 0000 to DM 4095

(C200HE-CPU11-E only)

DM 0000 to DM 5999
(All except C200HE-CPU11-E)

04 Hex LR Area LR OO to LR 63

05 Hex HR Area (HR or H) HR 00 to HR 99

06 Hex C200HX/HG/HE | AR Area AR 00 to AR 27
(-2) (Can be set for Read Area only)
CS1H/G Holding Area (H) |H100 or H102 to H127

(Specify the starting word with
00 Hex or 02 to 1B Hex.)

07 Hex C200HX/HG/HE | Timer/Counter TIM/CNT 000 to TIM/CNT 511

(-2) Area (TIM/CNT)
CS1H/G Timer Area (T) TO000to T511
08 Hex EM Area (bank 0 only) EM 0000 to EM 6143

Address L, Address H (Command)

The address in hexadecimal of the first word of data to be written.

Address L: Rightmost 2 digits of the address in 4-digit hexadecimal.
Address H: Leftmost 2 digits of the address in 4-digit hexadecimal.

When specifying a Holding Area word (H100 or H102 to H127) in a CS1H/G
PLC, specify the first word in hexadecimal with 0000 Hex for H100 or 0002 to
001B Hex for H102 to H127.

Write Data (Command)

Specify the data to be written to the specified area and words from word H
(leftmost byte: bits 08 to 15) to word L (rightmost byte: bits 00 to 07).

No. of Received Bytes (Response)

The number of bytes received from the source node address is returned in
hexadecimal.

Source Node Address (Response)

The node address of the C200H 1/O Link Unit that returned the response is
returned in hexadecimal.

Actual addresses for Address H and Address L and actual number of words to
be written differ according to the model of PLC to which the C200H /O Link
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Error Response

Unit is mounted and the memory area. Be sure to specify bytes within the
data area range.

When there is an error in the explicit command, the C200H 1/O Link Unit will
return an error response as illustrated below.

Response Block

FF

G I Additional error code
Coedneera eror (FF Hex: fixed)

Source
node address

No. of received bytes

Parameters

No. of Received Bytes (Response)

The number of bytes received from the source node address is returned in
hexadecimal.

Source Node Address (Response)

The node address of the C200H 1/O Link Unit that returned the response is
returned in hexadecimal.

General Error Code (Response)

The error code is returned in single-byte (2-digit) hexadecimal, as shown in
the following table.

Error code Name Details
08 Hex Service not supported There is an error in the service
code.
15 Hex Too much data There is too much data. (The

data specified by the data write
command exceeds the area
range.)

13 Hex Not enough data There is not enough data (e.qg.,
an odd number of bytes of data
was specified for the WORD
DATA WRITE command).

20 Hex Invalid parameter An error was made specifying
the word address.

11 Hex Reply data too large The data specified by the data
read command exceeds the
area range.

16 Hex Object does not exist There is an error in the Class ID

or Instance ID.

Additional Error Code (Response)
Always FF Hex.

6-1-9 Using Explicit DeviceNet Messages

Using CMND to Read Data
(CS-series and CV-series)
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In the following example, the CMND instruction is used to read words CIO 010
to CIO 029 (20 words) on the Slave Unit, from the Master in a CS-series or
CV-series PLC.

Note If a CS-series PLC is being used, this example is applicable only when a CS-

series Master Unit is mounted. Use the IOWR instruction when a C200HX/
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HG/HE or C200HS Master Unit is mounted. In this case, refer to the
DeviceNet Master Unit Operation Manual for details on using the IOWR
instruction.
For more detailed information on explicit messages, refer to the DeviceNet
Master Unit Operation Manual. For information on the CMND instruction, refer
to the PLC’s Operation Manual or Programming Manual.

Example Conditions

Master node address: 63
Slave network address: 1
Slave node address: 2

Example: Using the CMND Instruction

[CMND S D (]

Command Words (S: First Command Word)

Word Contents (Hex) Meaning

S 28 01 EXPLICIT MESSAGE SEND command
code: 28 01 Hex

S+1 02 1C Slave node address: 2
BYTE DATA READ command service code:
1C Hex

S+2 00 2F Class ID: 002F Hex

S+3 0001 Instance ID: For IR Area 1: 0001 Hex

S+4 0A 00 Read start address: 10 = 000A Hex
Address L: OA Hex, Address H: 00 Hex

S+5 28 00 No. of bytes of read data: 40 bytes = 28 Hex

(The rightmost byte is not used.)

D: Response Words (D: First Response Word)
Results are stored as shown in the following table.

Word Contents (Hex) Meaning

D 2801 EXPLICIT MESSAGE SEND command
code: 28 01 Hex

D+1 00 00 Response code (0000 Hex: Normal comple-
tion)

D+2 00 2A No. of received bytes (data length after D+3):
42 bytes

D+3 02 9C Slave node address: 2
BYTE DATA READ response service code:
9C Hex

D+4 HH LL Data read from the Slave’s IR10 to IR29.
When the BYTE DATA READ command is

to to used from an OMRON Master, data is stored

D+23 DA LD in the Master in the same sequence as the

Slave; leftmost byte to rightmost byte.

Control Words (C: First Control Word)

Word Contents (Hex) Meaning
C 00 08 No. of bytes of command data: 11 bytes of
command data, S
C+1 00 30 No. of bytes of response data: 48 bytes of
response data, D
C+2 0001 Destination node network address: 1
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Using CMND to Write Data
(CS-series and CV-series)
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Note
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Word Contents (Hex) Meaning
C+3 3F FE Master’s node address: 63
Master’s Unit address: FE Hex
C+4 00 00 Response returned, communications port
No.: 0, No. of retries: 0
C+5 00 64 Response monitoring time: 10 s

In the following example, the CMND instruction is used to write data to words
CIO 10 to CIO 29 (20 words) on the Slave Unit from the Master in a CS-series

or CV-series PLC.

If a CS-series PLC is being used, this example is applicable only when a CS-
series Master Unit is mounted. Use the IOWR instruction when a C200HX/
HG/HE or C200HS Master Unit is mounted. In this case, refer to the
DeviceNet Master Unit Operation Manual for details on using the IOWR
instruction.
For more detailed information on explicit messages, refer to the DeviceNet
Master Unit Operation Manual. For information on the CMND instruction, refer
to the PLC’s Operation Manual or Programming Manual.

Example Conditions

Master node address: 63
Slave network address: 1
Slave node address: 2

Example: Using the CMND Instruction

[CMAND S D C]

Command Words (S: First Command Word)

Word Contents (Hex) Meaning

S 28 01 EXPLICIT MESSAGE SEND command
code: 28 01 Hex

S+1 02 1E Slave node address: 2
BYTE DATA WRITE command service code:
1E Hex

S+2 00 2F Class ID: 002F Hex

S+3 0001 Instance ID: For IR Area 1: 0001 Hex

S+4 0A 00 Write start address: 10 = 000A Hex
Address L: OA Hex, Address H: 00 Hex

S+5 HH LL Data written to the Slave’s IR10 to IR29.
When the BYTE DATA WRITE command is

to to used from an OMRON Master, data is written
to the Slave in the same sequence it is

S+24 HH LL stored in the Master; leftmost byte to right-

most byte.

D: Response Words (D: First Response Word)
Results are stored as shown in the following table.

Word Contents (Hex) Meaning
D 28 01 EXPLICIT MESSAGE SEND command
code: 28 01 Hex
D+1 00 00 Response code (0000 Hex: Normal comple-

tion)
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Using the IOWR

Instruction to Read Data
(C200HX/HE PLCs)

Word Contents (Hex) Meaning
D+2 00 02 No. of received bytes (data length after D+3):
2 bytes
D+3 02 9E Slave node address: 2

BYTE DATA WRITE response service code:
9E Hex

Control Words (C: First Control Word)

Word Contents (Hex) Meaning

C 00 32 No. of bytes of command data: 50 bytes of
command data, S

C+1 00 08 No. of bytes of response data: 8 bytes of
response data, D

C+2 0001 Destination node network address: 1

C+3 3F FE Master’s node address: 63
Master’s Unit address: FE Hex

C+4 00 00 Response returned, communications port
No.: 0, No. of retries: 0

C+5 00 64 Response monitoring time: 10 s

n the example, the IOWR instruction is used to read words IR 010 to IR 029
(20 words) on the Slave Unit, and store them in the Master (C200HX/HG/HE
PLCs) from DM 2000 onwards. For more detailed information on explicit mes-
sages, refer to the DeviceNet Master Unit Operation Manual. For information
on the IOWR instruction, refer to the SYSMAC C200HX/HG/HE PLCs Opera-

tion Manual.

Example Conditions

Master node address: 63
Master’'s Unit address: 0
Slave node address: 2

Example: Using the IOWR Instruction

[IOR C S D]

C: Control Words (C: First Control Word)

Word

Contents (Hex)

Meaning

C

3F FE

Master's node address: 63
Master’s Unit address: FE Hex

Source Words (S

. First Source Word)

Word Contents (Hex) Meaning

S 82 07 Response storage words: DM2000
82 Hex: DM Area, 0700 Hex: 2000 words

S+1 DO 00 (For more detail, refer to the PLC Operation
Manual.)

S+2 00 64 Response monitoring time: 10 s

S+3 00 0B No. of bytes of command data: 11 bytes (No.
of bytes from S+4 onwards.)

S+4 2801 EXPLICIT MESSAGE SEND command
code: 28 01 Hex

S+5 02 1C Slave node address: 2
BYTE DATA READ response service code:
1C Hex

S+6 00 2F Class ID: 002F Hex
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Word Contents (Hex) Meaning
S+7 0001 Instance ID: For IR Area 1: 0001 Hex
S+8 0A 00 Read start address: 10 = 000A Hex
Address L: OA Hex, Address H: 00 Hex
S+9 28 00 No. of bytes of read data: 40 bytes = 28 Hex
(The rightmost byte is not used.)

D: Destination Information
Results are stored as shown in the following table.

Word Contents (Hex) Meaning
D 00 10 Master’s Unit address: 0, No. of words of
(0010) command data: 10 words (specified in BCD)
(No. of words from S onwards)

Response Storage Words
Results are stored as shown in the following table.

Word Contents (Hex) Meaning

DM 2000 28 01 EXPLICIT MESSAGE SEND command
code: 28 01 Hex

DM 2001 00 00 Response code (0000 Hex: Normal comple-
tion)

DM 2002 00 2A No. of received bytes (data length after
DM 2003): 42 bytes

DM 2003 02 9C Slave node address: 2
BYTE DATA READ response service code:
9C Hex

DM 2004 to HH LL... Data read from the Slave’s IR 010 to IR 029.

DM 2023 When the BYTE DATA READ command is
used from an OMRON Master, data is stored
in the Master in the same sequence as the
Slave; leftmost byte to rightmost byte.

Using the IOWR In the following example, the IOWR instruction is used to write data to words
Instruction (C200HX/HG/ IR 010 to IR 029 (20 words) on the Slave Unit, from the Master (C200HX/HG/
HE PLCs) to Write Data HE PLCs). For more detailed information on explicit messages, refer to the

DeviceNet Master Unit Operation Manual or for information on the IOWR
instruction, refer to the SYSMAC C200HX/HG/HE PLCs Operation Manual.

Example Conditions

Master node address: 63
Master’s Unit address: 0
Slave node address: 2

Example: Using IOWR

[IOWR C S D]

C: Control Words (C: First Control Word)
Word Contents (Hex) Meaning

C 3F FE Master’s node address: 63
Master’s Unit address: FE Hex
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Source Words (S: First Source Word)

Word Contents (Hex) Meaning

S 82 07 Response storage words: DM2000
82 Hex: DM Area, 0700 Hex: 2000 words

S+1 D0 00 (For more detail, refer to the PLC Operation
Manual.)

S+2 00 64 Response monitoring time: 10 s

S+3 00 32 No. of bytes of command data: 50 bytes (No.
of bytes from S+4 onwards.)

S+4 28 01 EXPLICIT MESSAGE SEND command
code: 28 01 Hex

S+5 02 1E Slave node address: 2
BYTE DATA WRITE response service code:
1E Hex

S+6 00 2F Class ID: 002F Hex

S+7 0001 Instance ID: For IR Area 1: 0001 Hex

S+8 0A 00 Write start address: 10 = 000A Hex
Address L: OA Hex, Address H: 00 Hex

S+9 HH LL Data written to the Slave’s IR10 to IR29.

to to When the BYTE DATA WRITE command is
used from an OMRON Master, data is written

S 28 HH LL

to the Slave in the same sequence it is
stored in the Master; leftmost byte to right-
most byte.

D: Destination Information
Results are stored as shown in the following table.

Word

Contents (Hex)

Meaning

00 29
(0 029)

Master’s Unit address: 0, No. of words of
command data: 29 words (specified in BCD)
(No. of words from S onwards)

Response Storage Words
Results are stored as shown in the following table.

Word Contents (Hex) Meaning

DM2000 28 01 EXPLICIT MESSAGE SEND command
code: 28 01 Hex

DM2001 00 00 Response code (0000 Hex: Normal comple-
tion)

DM2002 00 02 No. of received bytes (data length after
DM2003): 2 bytes

DM2003 02 9E Slave node address: 2

BYTE DATA READ response service code:
9E Hex
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6-1-10 Dimensions

Unit: mm (With connector attached)
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For dimensions of the Unit when mounted to a Backplane, refer to the SYS-
MAC C200HX/HG/HE PLC Operation Manual or the SYSMAC CS1G/H PLC
Operation Manual.

6-1-11 Installing in a Control Panel

The C200H I/O Link Unit must be mounted in the Backplane of a CS1H/G or
C200HX/HG/HE PLC. The Unit mounts in the Backplane just like standard
Units. Refer to the PLC’s Operation Manual or Installation Guide for details on
mounting the Unit in the Backplane and installing the PLC in a control panel.

Note The C200H 1/O Link Unit uses work words in the PLC (CS1H/G or C200HX/
HG/HE) to exchange 1/O data with the Master, so it isn't necessary to wire an
internal power supply, 1/O power supply, or I/O lines.

6-1-12 C200H I/O Link Unit Application Examples

This section explains the procedure for using explicit messages with a C200H
I/O Link Unit. The following system configuration example is used in this

example. When explicit messages are used with a C200H 1/O Link Unit, the
areas in the Slave’s PLC can be read or written.

256



C200H 1/0O Link Units Section 6-1

C200HW-DRM21-V1 Master Unit

(node address 00, unit number 0)  24-V DC power supply C200HW-DRT21 I/O Link Unit
y (node address 07)
C200HX PLC ’
M T-branch Tap JH
Terminating Resistor Terminating Resistor
T-branch Tap T-branch Tap

Reading Data from a Slave  With the following program, 10 words (20 bytes) of data is read from DM 1000
of the Slave (PLC to which C200H I/O Link Unit is mounted) when IR 00000
turns ON in the CPU Unit of the Master Unit. The data that is read is stored in
the response storage words DM 0104 to DM 0113.

Ladder Program

25315

I BSET (71) Clears the response storage words (DM 0100 to
DM 0113) when the program starts or data reading
starts.

#0000
00001 DMO0100

' 1} DM0113

25315
I MOV (21)

#8200

DMO0000

Response storage word: DM 0100
MOV (21) (82 Hex: DM; 0064 Hex: word 100; 00 Hex: Word data)

#6400
DMO0001

Response monitoring time: 10 s

MOV (21)

#0064
DMO0002

Number of command data bytes: 12 bytes

MOV (21)
#000B
DM0003

EXPLICIT MESSAGE SEND command code (FINS):
2801 Hex

MOV (21)

#2801
DMO0004

Slave node address: 07
BYTE DATA READ command service code: 1C Hex

MOV (21)

#071C
DMO0005

257



C200H 1/O Link Units

Section 6-1

MOV (21)

#002F

DMO0006

MOV (21)

#0003

DMO0007

MOV (21)

#E803

DMO0008

00000

MOV (21)

#1400

DMO0009

00001

DIFU (13)

00001

03000

10112
1l

MOV (21)

#0001

030

25506

IOWR

#00FE

DMO0000

#0010

25506

MOV (21)

#0000

030

Al

MOV (21)

#0001

030

258

END (01)

Class ID: 2F Hex

Instance ID: DM Area (03 Hex)

First read address: 03E8 Hex (word 1000)

Number of bytes read: 20 bytes (10 words)

When IR 00000 turns ON, IR 00001 will turn ON
for one cycle (as a differentiated bit).

When differentiated bit IR 00001 turns ON, the sequen-
tial processing control bit IR 03000 will turn ON.

When IR 03000 turns ON, the CPU Unit will check that
IR 10112 (Unit number 0 Master's Message Commu-
nications Execution Enabled Flag) is ON, and message
transmission will start.

00FE: Master's node address 00, Master's unit address
FE Hex

DM 0000: Command data storage words

0010 Hex: Master's unit number 00, 10 command data
words (BCD)

If the Equals Flag is ON (writing to the Master has been
completed normally), IR 03000 will be cleared (message
transmission completed).

If the Equals Flag is OFF (error in writing to the Master),
IR 03000 will be turned ON, and the data will be trans-
mitted again.

Note When transmitting explicit messages from an OMRON Master Unit, specify 2

bytes each for the Class ID and the Instance ID.

Response
When data is read properly, the response will be stored as shown in the fol-
lowing table.
Words Contents (Hex) Meaning
DM 0100 28 01 EXPLICIT MESSAGE SEND command
code is 28 01 Hex.
DM 0101 00 00 Response code is 0000 Hex (normal
completion).
DM 0102 00 16 Number of bytes received (data length
from word DM 0103 onwards) is 22 bytes.
DM 0103 07 9C Slave node address is 07.
BYTE DATA READ response service
code is 9C Hex.
DM 0104 XX XX Data read from word DM 1000 of Slave.
to to ---
DM 0113 XX XX Data read from word DM 1009 of Slave.
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Writing Data to Slave

25315

With the following example, DM 0009 to DM 0018 in the Master's CPU Unit
are written to IR 000 to IR 009 (20 bytes) in the Slave (CPU Unit to which
C200H 1/0O Link Unit is mounted) when IR 00002 turns ON in the CPU Unit of
the Master Unit. Before IR 00002 turns ON at the Master Unit, make sure that
the data to be written to the Slave is stored in DM 0009 to DM 0018.

Ladder Program

00003

25315

BSET(71)

#0000

DMO0100

DM0103

MOV/(21)

#8200

DM1000

MOV/(21)

#6400

DM1001

MOV(21)

#0064

DM1002

MOV(21)

#001E

DM1003

MOV/(21)

#2801

DM1004

MOV/(21)

#071E

DM1005

MOV(21)

#002F

DM1006

MOV/(21)

#0001

DM1007

00002

MOV/(21)

#0000

DM1008

00003

DIFU(13)

00003

MOV(21)

#0001

040

Clears the response storage words (DM 0100 to DM
0103) when the program starts or data writing starts.

Response storage word: DM 0100
(82 Hex: DM; 0064 Hex: word 100; 00 Hex: Word data)

Response monitoring time: 10 s

Number of command data bytes: 30 bytes

EXPLICIT MESSAGE SEND command code (FINS):
2801 Hex

Slave node address: 07
BYTE DATA READ command service code: 1E Hex

Class ID=2F Hex

Instance ID: IR Area 1 (01 Hex)

First write address: 0000 Hex (word 000)

When IR 00002 turns ON, IR 00003 will turn ON
for once cycle (as differentiated bit).

When IR 00003 turns ON, the sequential processing
control bit IR 04000 will turn ON.
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04000 10112 When IR 04000 turns ON, the CPU Unit will check that
— | 1| IOWR IR 10112 (Unit number 0 Master's Message Commu-
nications Execution Enabled Flag) is ON, and mes-
#00FE| sage transmission will start.
DM1000)  0OFE: Master's node address 00, Master's unit ad-
#0019| dress FE Hex
25506 DM 1000: Command data storage words
: Mov(21) 0019 Hex: Master's unit number 00, 19 command data
#0000| words (BCD)
040 |If the Equals Flag is ON (writing to the Master has
29506 been completed normally), IR 04000 will be cleared
pdi MOV(21) (message transmission completed).
#0001 |f the Equals Flag is OFF (error in writing to the Mas-
o04a0| ter), IR 04000 will be turned ON, and the data will be
transmitted again.
= END(01) I
Note When transmitting explicit messages from an OMRON Master Unit, specify 2
bytes each for the Class ID and the Instance ID.
Response
When data is written properly, the response will be stored as shown in the fol-
lowing table.
Words Contents (Hex) Meaning
DM 0100 28 01 EXPLICIT MESSAGE SEND command
code is 28 01 Hex.
DM 0101 00 00 Response code is 0000 Hex (normal
completion).
DM 0102 00 02 Number of bytes received (data length
from word DM 0103 onwards) is 2 bytes.
DM 0103 07 9E Slave node address is 07.
BYTE DATA READ response service
code is 9E Hex.
6-2 RS-232C Units
The RS-232C Unit is a Special I/O Unit that uses the DeviceNet Network to
exchange /O between the Master Unit and an RS-232C port. Explicit mes-
sages are used to set the Unit and perform 1/O. There are two RS-232C ports
which can be used separately with the RS-232C Unit.
6-2-1 Communications Cable Connections
Wire communications cables to the RS-232C Unit using the standard Square
Connectors, just like General-purpose Slaves. This section does not explain
how to connect communications cables. For details on connecting the cables,
refer to 4-2 Connecting Communications Cables to General-purpose Slaves.
6-2-2 Node Address and Baud Rate Settings
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This section describes the Slaves’ node address setting and baud rate set-
ting. These settings are made using the following pins on the DIP switch.
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Node Address Settings

Note

Baud Rate Setting

Note

Node address setting: Pins 1 through 6
Baud rate setting: Pins 7 and 8

-AAAAAAAAAA
z

12345678910

l [

{
Node address I—Reserved (Always OFF.)

setting

Baud rate setting

Each Slave’s node address is set with pins 1 through 6 of the Slave’s DIP
switch. Any node address within the setting range can be used as long as it
isn't already set on another node.

DIP switch setting Node address
Pin6 | Pin5 | Pin4 | Pin3 | Pin2 | Pin1
0 0 0 0 0 0 0 (default)
0 0 0 0 0 1 1
0 0 0 0 1 0 2
1 1 61
1 62
1 1 1 1 1 1 63
1. Refer to Appendix A Node Address Settings Table for a complete table of
DIP switch settings.
2. The Slave won't be able to participate in communications if the same node

address is used for the Master or another Slave node (node address du-
plication error).

Pins 7 and 8 are used to set the baud rate as shown in the following table.
(These pins are factory-set to OFF)

Pin settings Baud rate
Pin 7 Pin 8
OFF OFF 125 kbps (factory setting)
ON OFF 250 kbps
OFF ON 500 kbps
ON ON Not allowed.
1. Always turn OFF the Slave’s power supply (including the communications

power supply) before changing the baud rate setting.

Set the same baud rate on all of the nodes (Master and Slaves) in the Net-
work. Any Slaves with baud rates different from the Master’s rate won't be
able to participate in communications, and may cause communications er-
rors to occur between nodes with correct baud rate settings.
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6-2-3 Specifications

General Specifications

Iltem

Specification

Models

DRT1-232C2

Input points

Inputs: 2 ports max.
(One word is used in the IN Area to detect the communica-
tions status.)

Communications power
supply voltage

11to 25V DC
(Supplied from the communications connector.)

Internal power supply
voltage

20.41t0 26.4V DC (24 V DC, —15 to +10%)

Current consumption

Communications: 50 mA max.
Internal circuits: 100 mA max.

Noise immunity

Internal power supply normal: +600 V
Internal power supply common: +1.5 kV

Pulse width: 0.1to 1 ps
Pulse rise time: 1 ns
(via noise simulator)

Vibration resistance

10 to 150 Hz, 1.0-mm double amplitude or 69 m/s2

Shock resistance

200 m/s?

Dielectric strength

500 V AC, 50/60 Hz for 1 min, leakage current: 1 mA max.
(between DC power supply and FG)

Insulation resistance

20 MQ min. at 100 V DC (between DC power supply and
FG)

Ambient temperature

—10to 55°C

Ambient humidity

25% to 85% (with no condensation)

Operating atmosphere

No corrosive gases

Storage temperature —25to 65°C
Mounting M4 screw mounting or DIN 35-mm track mounting
Mounting strength 100 N
Track direction: 10 N
Terminal strength 100 N
Weight 250 g max.

RS-232C Communications Specifications

Item

Specification

Communications
method

All dual communications, Start-stop synchronization

Baud rate

19,200/9,600/4,800/2,400/1,200 bps

Transmission code

ASCII (7-bit), JIS (8-bit)

Parity

Even, odd, none

No. of stop bits 1 or 2 bits
RS-232C ports 2 ports
Connectors D-sub 9-pin connector for 2 ports
Transr_nission memory | 1,024 bytes for 2 ports
capacity
Frame length 1,024 bytes max. (FIFO)
Header code Enable/disable
(Header code: 1 byte when enabled.)
Delimiter code Enable/disable

(Delimiter code: 1 byte when enabled.)
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6-2-4 Components

Indicators

Item

Specification

Flow control

Enable/Disable (RS/CS control only)

Flow Control Enabled

The RS (Request Send) signal is normally ON, but it turns
OFF when the receive buffer reaches 75% of capacity. CS
is always checked.

Flow Control Disabled

The RS (Request Send) signal is always ON. The Receive
Buffer Overflow Flag turns ON if the receive buffer over-
flows. CS is always checked.

Note: The CS signal is always checked. Data will not be
output if CS is not connected. Short-circuit the RS-CS sig-
nals when they are not used.

Transmission distance

15 m max.

RS-232C
connector

Indicators POrt1 RS-232C connector port 2

&3] [

Power supply DIP switch (Refer to page 260.)
terminal

Pins 1 to 6: Node address

Communications connector pins 7 and 8: Baud rate

Pins 9 and 10: Reserved (Always OFF)

The indicators display the status of the RS-232C Unit and the network.

Indicator | Color Status Meaning
MS Green |ON Normal The Unit is operating normally.
(Module Flashing |Settings Settings are being read.
status) incomplete
Red ON Fatal error A fatal error (hardware error) has
occurred.
Flashing | Non-fatal A non-fatal error, such as a switch
error setting error, has occurred.
OFF No power Unit error, power is not being sup-
supply plied, the Unit is being reset, or wait-
ing for initial processing to start.
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Indicator | Color Status Meaning
NS Green |ON Online/com- | Normal Network status
(Network munications | (Communications connection estab-
status) connection lished.)
established
Flashing | Offline/com- | The Network is normal, but the com-
munications | munications connection is not estab-
connection lished.
not yet
established
Red ON Fatal com- A fatal communications error has
munications | occurred.
error Network communications are not
possible. Check for a node address
duplication or Bus Off error.
Flashing | Non-fatal A communications error with the
communica- | Master Unit has occurred.
tions error
OFF Offline/ The power supply to the Master Unit
power OFF is not ON, etc.
ERR Red ON Unit error Unit hardware error.
OFF Normal Unit hardware is normal.
RD1 Orange |ON Port 1 receiv- | Data is being received at
ing RS-232C port 1.
OFF Port 1 not No data is being received at
receiving RS-232C port 1.
SD1 Orange |ON Port 1 trans- | Data is being transmitted from
mitting RS-232C port 1.
OFF Port 1 not No data is being transmitted from
transmitting | RS-232C port 1.
RD2 Orange |ON Port 2 receiv- | Data is being received at
ing RS-232C port 2.
OFF Port 2 not No data is being received at
receiving RS-232C port 2.
SD2 Orange |ON Port 2 trans- | Data is being transmitted from
mitting RS-232C port 2.
OFF Port 2 not No data is being transmitted from
transmitting | RS-232C port 2.
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6-2-5 Word Allocations for Communications Status

The RS-232C Unit is allocated one word (16 points) in the IN Area of the Mas-
ter Unit. This word is configured as illustrated in the following diagram, and is
used to communicate the communications status of RS-232C ports 1 and 2 to
the Master Unit.

Port 2 status Port 1 status
f
Bit 15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 90

Bits 0, 8: Transmission Ready Flag

Bits 1, 9: System Parameter Setup Error Flag
Bits 2, 10: Receiving Flag

Bits 3, 11: Received Flag

Bits 4, 12: Parity Error Flag

Bits 5, 13: Overrun Error Flag

Bits 6, 14: Framing Error Flag

Bits 7, 15: Receive Buffer Overflow Flag

Bit Name Function
0 8 Transmission 0: Transmitting data
Ready Flag 1: Transmission enabled (no data transmitted)

When writing data to other ports (SEND com-
mand), check to make sure this bit is 1 (ON)
before starting.

1 9 PLC Setup Error 0: System parameter setup normal
Flag 1: System parameter setup error
2 10 Receiving Flag 0: No data is being received
1: Data is being received
3 11 Received Flag 0: No data in the reception buffer

1: Data in the reception buffer

When reading data from other ports (RECEIVE
READ DATA command), check to make sure this
bit is 1 (ON) before starting.

4 12 Parity Error Flag 0: No parity error

1: Parity error

When a parity error occurs, make sure that the
parity setting for the RS-232C Unit and the RS-
232C device are the same.

5 13 Overrun Error Flag | 0: No overrun error

1: Overrun error

When an overrun error occurs, make sure that
the baud rate setting for the RS-232C Unit and
the RS-232C device are the same.

6 14 Framing Error Flag | 0: No framing error

1: Framing error

When a framing error occurs, make sure that the
character format setting (data length, parity, No.
of stop bits) for the RS-232C Unit and the RS-
232C device are the same.

7 15 Receive Buffer 0: No overflow in the reception buffer

Overflow Flag 1: Reception buffer overflow (Not possible to read
receive data)

When the reception buffer overflows it is neces-
sary to either reset or restart the RS-232C Unit,
or reset (initialize) the RS-232C port at which the
overflow occurred.

265



RS-232C Units

Section 6-2

6-2-6 Using the RS-232C Unit

Making Settings with

Explicit Messages

1,2,3...

Making Settings with the
DeviceNet Configurator

266

1,2,3...

The RS-232C Unit is set and controlled using explicit DeviceNet messages or
the DeviceNet Configurator. When the default communications settings for the
RS-232C port are not used, the settings must be changed using explicit mes-
sages or the DeviceNet Configurator.

The general operating procedure for the RS-232C Unit is as follows:

1. Turn ON the power to the Master Unit and all Slaves, including the RS-
232C Unit.

2. When necessary, explicit messages can be sent from the Master to set the
parameters of the RS-232C ports 1 and 2 on the RS-232C Unit.

Note a) Communications setting do not become effective even after the
explicit message has been completed normally. For the settings to
be effective, the RS-232C port must be reset using the PORT RE-
SET command, or by restarting the RS-232C Unit. The previous
settings will be in effect until the new settings are enabled.

b) The communications settings are held internally by the RS-232C
Unit, so once they have been set, they will not change when the
Unit is turned OFF or reset, and once set, it is not necessary to set
the parameters again, unless there are changes to be made.

3. Register the RS-232C Unit in the Master’s scan list. There are two meth-
ods of registering on the scan list.

* Turn ON the Enable Scan List software switch on the Master Unit.

 Create a scan list and registering the Unit using a DeviceNet Configu-
rator.

For further details on Master Unit operations, refer to the DeviceNet Master
Unit Operation Manual or the DeviceNet Configurator Operation Manual.

4. When necessary, explicit messages can be sent from the Master to control
the flow of data through the RS-232C ports 1 and 2 on the RS-232C Unit.

Note a) When sending or receiving data through ports 1 and 2, it is neces-
sary to check the status word allocated to the RS-232C Unit for
communications status in the Master’s IN Area.

b) Ports 1 and 2 can send and receive data independently but be-
cause the RS-232C Unit itself can only process one explicit mes-
sage at a time, even if the SEND/RECV commands to be sent are
for another port, always make sure that the previous explicit mes-
sage has been processed before sending the next message.

The communications settings can be made using the OMRON DeviceNet
Configurator (version 2.[1 or later). When using a version earlier than 2.[],
contact your local sales office before use. (Version information can be con-
firmed from the Help Menu.)

1. Connect a DeviceNet Configurator to the DeviceNet Network and go on-
line.

2. Turn ON the power to the RS-232C Unit.
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3. Locate the RS-232C Unit's icon in the Network Configuration window and
double click the icon.

& Urtitled - Devi Contigurator
Metwork  Edit  Wiew Dewice EDS File Toolz Option  Help

DR 22 %% 8 LBe X2

213 Hardware

Ea Wendar I ; T,
-- QMRON Gorporation E o =
#o

|k @ | F | >

#01

DRT1

&8

B9 DeviceTvpe
Wl AG Drives CSTW-DRM21

Elﬁ Communications Adapter
--|%] 3GEF7-DRM21

- C200HW-DRM21-41

Z200HW-DRT21

ZPMZB-5001 M-DRT

- CPM25-5100C-DRT

- GPMZC-5110C-DRT

CE1W-DRM21

Chil-DRM21 -

- DRTI=C0M

- Wi D30 M

Elﬁ Generic Device

POLE reMt a-mBET

The Device Parameters Editing Window (Communications Settings pa-
rameter setting window) will be displayed.

4. Either double click on the Communications parameter that you want to
change or select the desired parameter and press the Enter Key.

Edit Device Parameters 5'
Paratmeter Group : |F'|II parameters LI
Parameter Hame | Walue |A

0001 Partl character format
0002 Paortl frame format
0003 Portl baud rate

0004 Partl header code
0005 Portl Delimiter code

0006 Portl Data size 0 byte
0007 Port? character format Data=7 Paritv=Even Stop=2 b
0002 Port2 frame format 100
0009 Port2 baud rate 2400 LI
—Help
Set the character format ;l Default : Data=7 Parity=Even Stop=2
Ja

Upload | Damrload | Caompare | Bezet |
Default Setup | (0].4 I Cancel |

It will become possible to change the parameter.
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5. Set or change parameters.
» frame format

Put check marks next to the items that you want to disable and press the
Enter Key, or click another location in the window.

Parameter Mame | Walue |—
10071 Portl character format Data=7 Parity=Even Stop=2Z
0002 Portl frame format [" iHeader code dizabled T Eit8
0003 Port] baud rate [~ Delimiter code dizablel™ Bitd
0004 Partl header code ¥ Flow control dizabled [T BEit10
0005 Part! Delimiter code I” Bita I~ Bitl
0006 Fort! Data size F g::; F g:ﬂg
0007 Port2 character format [~ Bitt [~ Eitld
0008 Port2 frame format [T Eit7 [T Eitl5
o i s =]
 Data size
Input the new value and press the Enter Key, or click another location in
the window.
Parameter Mame | Walue |A
0007 Portl character format Data=7 Parity=Ewven Stop=2
0002 Portl frame format 100
0003 Portl baud rate 2400
0004 Portl header code 02 (5TH)
0005 Portl Delimiter code 03 (ETH
0006 Portl Data size IE
0007 Paort? character format Data=7 Parity=Ewven Stop=2 e
0008 Paort? frame format 100
e o g e e ~

* Settings other than frame format and Data size
Select the desired parameter setting from the corresponding pull-down
menu and press the Enter Key, or click another location in the window. (In
this example, the character format is being set.)

Parameter Mame Walue |A
0001 Partl character format Data=7,Parity=Even Stop=2 ;I
0002 Portl frame format Data=7 Paritv=odd | -
0003 Port! baud rate |Diatas £.Parity=non
0004 Portl header code D _.",F‘ri },-z,:, i
0005 Portl Delimiter code Data=7Parity=non
0006 ort Data s Dato=s Party=oven Stop-]

0007 Port? character format Data=8 Parity=non Stop=1 =
0003 Part? frame format Diata=8,Parity=non Stop=2 i
o o parete e |
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6. When the desired parameter changes and settings have been completed,
click the Download Button. The edited parameters will be written to the

RS-232C Unit.
Edit Device Parameters x|
Parameter Group : |All parameters |
Farameter Mame | Walue |A
0001 Part] character format Data=7 Parityv=Ewven Stop=2
0002 Portl frame format 100
0003 Port] baud rate 2400
0004 Portl header code 02 5TH
0005 Portl Delimiter code 03 (ETA
0006 Partl Data =ize 0 bwte
0007 Port2 character format Data=7 Parity=Even Stop=2 e
0002 Port2 frame format 100
0009 Port2 baud rate 2400 lI
—Help
Set the character format ﬂ Default : Data=7.Paritv=Even Stop=2

Upload | Dawnlaad | Compate | Bezet |
Default Setup | ] 4 I Cancel |

7. Click the Reset Button to enable the edited parameters.

A reset confirmation message will be displayed. Click the Yes button to
confirm.

Note 1. When exchanging data through ports 1 and 2, it is necessary to confirm the
status of the data transfer (communications status) in the words allocated
to the RS-232C Unit in the Master Unit’s Input Area.

2. ltis possible to operate ports 1 and 2 independently, but the RS-232C Unit
can process only one explicit message at a time. Even if you are going ex-
ecute a send command or receive command for the other port, confirm that
the previous explicit message processing has been completed before ex-
ecuting the next explicit message.

6-2-7 Explicit DeviceNet Messages

Explicit DeviceNet messages sent from the Master Unit can be used to control
the parameters of the RS-232C Unit’s ports 1 and 2 and to control the flow of
data.

The RS-232C Unit processes the commands received from the Master Unit
and returns responses.

Master Command Command

Response

RS-232C Unit
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RS-232C Unit Explicit The explicit messages that can be processed by the RS-232C Unit are as

Message List listed in the following table. For the RS-232C Unit, the service code and the
Instance ID determine the processing content and object. The Class ID is
always 0094 Hex.

Explicit Function Service code Instance ID Page
message (See note)
PARAMETER Sets the parame- |10 Hex (90 Hex) |01 Hex 272
SET ters for an
RS-232C port.
PARAMETER Reads the parame- | OE Hex (8E Hex) |01 Hex 275
READ ters set for an
RS-232C port.
INITIALIZE Initializes the 05 Hex (85 Hex) |01 Hex 276

PARAMETERS | parameters for an
RS-232C port.

RS-232C DATA | Transmits data 10 Hex (90 Hex) |Port1: 02 Hex |276

SEND from an Port 2: 03 Hex
RS-232C port.

RS-232C Reads data OE Hex (8E Hex) |Port1: 02 Hex |277

RECEIVE DATA |received by an Port 2: 03 Hex

READ RS-232C port.

PORT RESET Resets an 05 Hex (85 Hex) |Port1: 02 Hex |278
RS-232C port. Port 2: 03 Hex

Error response | When an error --- (94 Hex) 279
occurs in an

explicit message
(command), an
error response is
sent from the
RS-232C Unit.

Note The parentheses indicate the response values.

Explicit Message Format This section explains the common features of explicit commands and
responses. Details and usage examples will only be provided however, for
those explicit messages that the RS-232C Unit can process. For details on
using explicit messages with a Master Unit, refer to the DeviceNet Operation
Manual.

The number of bytes designated for Class ID, Instance ID, and Attribute ID
differ depending on the Master. When sent from an OMRON DeviceNet Mas-
ter, Class ID and Instance ID are 2 bytes (4 digits), and Attribute ID is 1 byte
(2 digits). For an example using this case, see 6-2-8 Using Explicit DeviceNet
Messages.

Command Block

00 94 151 bytes max.
I Class ID Instance ID I Data
Service Code Attribute
Destination ID

node address

Destination Node Address

The node address of the RS-232C Unit controlled by the explicit message
(command) in single-byte (2-digit) hexadecimal.
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Service Code, Class ID, Instance ID, Attribute ID

The parameters for specifying command, processing object, and processing
content. For the RS-232C Unit, however, Class ID is always 94 Hex. Attribute
ID is not necessary for some commands. If the specified codes and ID area
are outside the permitted range, an error response will be returned (08FF
Hex), and the command will not be executed.

Data
Data set when necessary. A maximum of 151 bytes can be set. Some com-
mands do not require this data.
Response Block
» The normal response block is shown below.

T

Fo
No. of received Service Data
bytes code

Source node address

* The error response block is shown below. This response block is returned
when an error occurs for an explicit message.

I I
00 04 94
| |
[ T [
No. of received | gepvice Colggror code
bytes (94 Hex: Fixed)

Source node address

« If an explicit message fails (timeout etc.), an explicit message response
will not be returned. When the command has been sent using the FINS
command EXPLICIT MESSAGE SEND, only an FINS error response is
returned.

No. of Received Bytes

The number of bytes received from the source node address is returned in
hexadecimal. When an error response is returned for an explicit message, the
number of bytes is 0004 Hex.

Source Node Address

The node address of the node from which the command was sent is returned
in hexadecimal.

Service Code

For normal completion, the value when leftmost bit of the service code speci-
fied by the command is ON is stored as shown in the table below.

Command service code Response service code
10 Hex 90 Hex
OE Hex 8E Hex
05 Hex 85 Hex

When an error response is returned for an explicit message, the value is
94 Hex.
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PARAMETER SET

272

Data

Data read when the PARAMETER EAD or RS-232C RECEIVE DATA READ
commands are used. The maximum number of bytes is 1,024. Only a maxi-
mum of 152 bytes can be read using an OMRON DeviceNet Master. Be sure
not to exceed the maximum of 152 bytes.

Error Code

The explicit message error code. For details see Error Response on
page 279.

Sets the parameters for the specified RS-232C port.

Command Block

\ \
10 | 00 94 | 00 01 6 bytes max.
\ \
I Class ID Instance ID I Set values
Service Code Attribute
Destination ID

node address

Response Block

T
00 02 90
]
N ¥
No. of received |Service code
bytes

Source node address
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Parameters

Attribute ID, Set Values (Command)
The parameters and set values are set as shown in the following table.

Port Parameters Attribute ID Set values Initial values
Port1 |Set all parameters |64 Hex ALL PARAMETER SET (See below) Initial values for
each parameter
Data bit length, par- | 65 Hex Specify the appropriate set values from the Data bit length:
ity, No. of stop bits parameters in the table, as single-byte (2-digit) | 7 bits
hexadecimal. (See note.) Parity: Even
No. of stop bits:
2 bits
Header code 66 Hex Specify bi i i i Header code and
. pecify bit data in single-byte (2-digit) -
enable/disable, hexadecimal, as shown in the following delimiter code
delimiter code diagram. enabled, flow con-
enable/disable, flow Bit7 , 3 2 1 0 trol disabled
control enable/dis- @::
able Always 0 Header code: 0: Enabled 1: Disabled
Y Delimiter code: 0: Enabled 1: Disabled
Flow control (RS/CS control)
0: Enabled 1: Disabled
Baud rate 67 Hex Specified in single-byte (2-digit) hexadecimal | 2,400 bps
as follows:
00 Hex: 1,200 bps
01 Hex: 2,400 bps
02 Hex: 4,800 bps
03 Hex: 9,600 bps
04 Hex: 19,200 bps
05 to 07 Hex: Not allowed
Header code (only |68 Hex Specifies the header code in single-byte (2- 02 Hex (STX code)
when header code digit) hexadecimal.
is enabled)
Delimiter code (only | 69 Hex Specifies the delimiter code in single-byte (2- |03 Hex (ETX code)
when delimiter code digit) hexadecimal.
is enabled)
No. of bytes 6A hex Specifies the number of bytes in single-byte (2- | 00 Hex

received after the
delimiter (when the
delimiter code is
enabled) or the No.
of bytes received
per frame (when the
delimiter code is
disabled).

digit) hexadecimal.
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Port Parameters Attribute ID Set values Initial values
Port 2 | Set all parameters | 6B Hex ALL PARAMETER SET (See below) Initial values for
each parameter
Data bit length, par- | 6C Hex Specify the appropriate set values from the Data bit length:
ity, No. of stop bits parameters in the table, as single-byte (2-digit) | 7 bits
hexadecimal). Parity: Even
(See note.) No. of stop bits:
2 bits
Header code 6D Hex PR P - Header code and
. Specify bit data in single-byte (2-digit) -
enable/disable, hexadecimal, as shown in the following delimiter code
delimiter code diagram. enabled, flow con-
enable/disable, flow Bit7 ., 3 2 1 o trol disabled
control enable/dis- 1]
able Always 0 Header code: 0: Enabled 1: Disabled
Delimiter code: 0: Enabled 1: Disabled
Flow control (RS/CS control)
0: Enabled 1: Disabled
Baud rate 6E Hex Specified in single-byte (2-digit) hexadecimal | 2,400 bps
as follows:
00 Hex: 1,200 bps
01 Hex: 2,400 bps
02 Hex: 4,800 bps
03 Hex: 9,600 bps
04 Hex: 19,200 bps
05 to 07 Hex: Not allowed
Header code (only |6F Hex Specifies the header code in single-byte (2- 02 Hex (STX code)
when header code digit) hexadecimal.
is enabled)
Delimiter code (only | 70 Hex Specifies the delimiter code in single-byte (2- |03 Hex (ETX code)
when delimiter code digit) hexadecimal.
is enabled)
No. of bytes 71 hex Specifies the number of bytes in single-byte (2- | 00 Hex

received after the
delimiter (when the
delimiter code is
enabled) or the No.
of bytes received
per frame (when the
delimiter code is
disabled).

digit) hexadecimal.
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Note Port 1 and 2 parameter settings for data bit length, parity, and No. of stop bits:

Set value Data bit length Parity No. of stop bits
00 Hex 7 Even 1
01 Hex 7 Odd 1
02 Hex 7 None 1
03 Hex 7 Even 2
04 Hex 7 Odd 2
05 Hex 7 None 2
06 Hex 8 Even 1
07 Hex 8 Odd 1
08 Hex 8 None 1
09 Hex 8 None 2
OA Hex to OF Hex |7 Even 2
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First word

First word +1

First word +2

First word +3

Note

PARAMETER READ

ALL PARAMETER SET

Writes all the Attribute ID set values to consecutive words, and transmits all
the settings at the same time, as shown in the following diagram.

15 8 7 0 Bit
Attribute code Data bit length
64 Hex (6 B Hex) 65 Hex (6C Hex)
Header code enable/disable Baud rate
66 Hex (6D Hex) 67 Hex (6E Hex)
Header code Delimiter code
68 Hex (6F Hex) 69 Hex (70 Hex)
No. of bytes received after the delimiter ]
/per frame 6A Hex (71 Hex) 00 Hex: Fixed

The hexadecimal values displayed above are the set values for Attribute ID.
The values in parentheses are the Attribute ID values for port 2
* The new set values will become effective if the PORT RESET command
is sent or the RS-232C Unit is restarted after the command is completely
normally.

Reads the parameters set for the RS-232C port. If the PARAMETER SET
command has not been sent, or the RS-232C Unit has not been reset, this
command will read the previously set parameters, not the new settings. (The
RS-232C port will also operate according to the previous settings.)

Command Block

\ \
OE | 00 94 | 00 01
\ \

{ I Class ID Instance ID I

Service Code Attrlitlsute

Destination
node address

Response Block

| 8E | 6 bytes max.|

- ¥ s
No. of received Service Set values
bytes code

Source node address

Parameters
Attribute ID (Command)

Specifies the Attribute ID for reading the set values. For details on what to
specify, see PARAMETER SET on page 272. It is also possible to specify all
parameters at once (Port 1: 64 Hex, Port 2: 6B Hex).

Set Values (Response)

Reads the values that are set in Attribute ID and stores them. For details on
the meaning of the stored values, see PARAMETER SET on page 272.
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INITIALIZE PARAMETERS

RS-232C DATA SEND

Note

276

Initializes the parameters for the RS-232C Unit.
Command Block

\ \
05 | 00 94 | 00 01
\ \

{ I Class ID Instance ID

Service Code
Destination
node address

Response Block

I
00 02 85
|
S t
No. of received | Service code
bytes

Source node address

Initializes all parameters set for the RS-232C Unit and returns the initial val-
ues.

Transmits data to the RS-232C Unit from the specified port.

Command Block

10 | 00 94 | 00 xx | 64 |151 bytes max,

I Class ID Instance ID I Send data
Service Code Attribute
Destination ID
node address
Response Block
f
00 02 90
|
[ ¥
No. of received | Service code

bytes
Source node address

Parameters

Instance ID (Command)

Specifies the port to which the data is being sent, in hexadecimal as follows:
02 Hex: Port 1

03 Hex: Port 2

Send Data (Command)
Specifies the data to be sent from the specified port. Word data is sent from
the leftmost bits to the rightmost bits as shown in the following diagram.

15 8 7 0 it
First word (1) )
First word +1 (3 (4)
First word +2 (5) (6)

1. When an odd number of bytes of data are sent, the last data will be set in
the last word of the leftmost bits.
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RS-232C RECEIVE DATA
READ

Note H: Header code, D: Delimiter code, N: No. of bytes per frame, Shaded area:
trashed data.

The above explanation is very brief, but if the number. of bytes received after

2. The number of bytes of data to be sent is specified when the parameters
for the CMND(194) instruction (CV-series PLCs) or the IOWR instruction
(C200HX/HG/HE PLCs) are set (No. of bytes of command data). It is not

necessary to set this parameter for explicit messages.

3. Before using this command, be sure that the communications status
Transmission Ready Flag (Port 1: bit 00, Port 2: bit 08), allocated in the
Master’s IN Area is ON (transmission enabled). If the command is execut-
ed while the Flag is OFF (transmitting data), and error will occur (error

code 02FF Hex).

Receives data from the specified RS-232C Unit port, and reads the data
stored in the reception buffer. Depending on whether or not the header code
and delimiter code are enabled or disabled, the data read is treated as shown
in the following table. (When the delimiter header is disabled, the number of

bytes set in No. of bytes per frame is read.)

Header
code

Delimiter
code

Data read

Disabled

Disabled

The "No. of bytes per frame" is read from the
RS-232C Unit's reception buffer, starting with the first

word. First Second Third
[ Nbytes | Nbytes | Nbytes |

Disabled

Enabled

Data from the RS-232C Unit's reception buffer is
read, from the first word to the delimiter code. (There
is no limit to the amount of data read.)

First Second Third
N

d__
L_Ipl [o] [0}

Enabled

Disabled

Data from the RS-232C Unit's reception buffer is
read, from the header code to the "No. of bytes per
frame." In this case, the data before the header code
is discarded

First Second Third

ﬂ'l\l—l bth—l bytes |H| N-Lbytes |

Enabled

Enabled

Data from the RS-232C Unit's reception buffer is
read, from the header code to the delimiter code.
(There is no limit to the amount of data read.) In this
case, the data before the header code is discarded.

First Second Third
— >

B ElT ol -

the delimiter code is set, data after the delimiter code can also be read.
Command Block

\ \
OE | 00 94 | 00 xx | 64
\ \

I Class ID Instance ID I

‘Service Code
Destination
node address

Attribute
ID
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PORT RESET

278

Note

Response Block

| 8E 1,024 bytes max.

— [
No. of received Service  Receive data
bytes code

Source node address

Parameters

Instance ID (Command)

Specifies the port that reads the reception buffer data in hexadecimal as fol-
lows:

02 Hex: Port 1

03 Hex: Port 2

Receive Data (Response)

Stores the data read from the specified port’s reception buffer. The data is
stored in words from the leftmost byte to the rightmost byte as shown in the
following diagram.

Bit15 8 7 0
First word (€9 2
First word +1 (3 (4)
First word +2 (5) (6)

1. RS-232C ports 1 and 2 of the RS-232C Unit each have a reception buffer
of 1,024 bytes, and up to a maximum of 1,024 bytes of data can be read
from the Master at any given time. From an OMRON DeviceNet Master
however, the maximum amount of data that can be read at one time is 152
bytes. Be sure to configure the data so that the 152-byte read data limit is
not exceeded.

2. When data is read from an OMRON DeviceNet Master, the number of read
bytes is stored as a CMND instruction (CV-series PLCs) or IOWR instruc-
tion (C200HX/HG/HE PLCs) parameter, so it will be requested.

3. When an odd number of bytes of data are sent, the last data will be set in
the leftmost bits of the last word.

4. Before using this command, be sure that the communications status Re-
ceived Flag (Port 1: bit 3, Port 2: bit 11) allocated in the Master’s IN Area
is ON (data in the reception buffer). If the command is executed while the
Flag is OFF (no data in the reception buffer), and error will occur (error
code 1800 Hex).

Resets the RS-232C Unit’s specified port. To change the parameter settings
using the PARAMETER SET command, either reset the port using the PORT
RESET command or restart the RS-232C Unit.

Command Block

\ \
05 | 00 94 | 00 xx
\ \

|
[ I Class ID Instance ID

Service Code
Destination
node address
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Error Response

Note

Response Block

00 02 85
|
~ )
No. of received | Service code
bytes

Source node address

Parameters

Instance ID (Command)

Specifies the port to be reset, in hexadecimal as follows:
02 Hex: Port 1
03 Hex: Port 2

1. When the port is reset, the transmission buffer and the reception buffers
are cleared and the port’s status is initialized. The parameter settings,
however, are maintained.

2. When an error occurs at a port, find the cause of the error and then use
this command to reset the port.

If there is an error in the explicit command, the RS-232C Unit will return an
error response as illustrated below.

Response Block

T I
00 04 24
| ]
No. of received ) Error code
bytes Service code

(94 Hex: fixed)
Source node address

Parameters

No. of Received Bytes (Response)
Always 0004 Hex.

Source Node Address (Response)

The node address of the node that sent the command is returned in hexadec-
imal.

Error Code (Response)

The error code is returned in double-byte (4-digit) hexadecimal, as shown in
the following table.

Error code Error details Appropriate command

02FF Hex The RS-232C port is transmitting | RS-232C DATA SEND
data and therefore busy.

08FF Hex The service code, Class ID, and | All commands
Instance ID are not supported.

09FF Hex Data formatting error. PARAMETER SET
RS-232C DATA SEND

1800 Hex There is no receive data at the RS-232C RECEIVE DATA READ
RS-232C port.

There is a parameter setting error
between RS-232C devices.
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Error code Error details Appropriate command

1801 Hex An error frame was received from | RS-232C RECEIVE DATA READ
a RS-232C device.

19FF Hex Write not possible due to a hard- | PARAMETER SET
ware error etc.

6-2-8 Using Explicit DeviceNet Messages

Using CMND to Change
Settings
(CS-series and CV-series)

Note
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The following example shows how to use the CMND instruction to change all
the parameters of port 1 of the RS-232C Unit at once from the Master Unit in
a CS-series or CV-series PLC.

If a CS-series PLC is being used, this example is applicable only when a CS-
series Master Unit is mounted. Use the IOWR instruction when a C200HX/
HG/HE or C200HS Master Unit is mounted. In this case, refer to the
DeviceNet Master Unit Operation Manual for details on using the IOWR
instruction.

For more detailed information on explicit messages, refer to the DeviceNet
Master Unit Operation Manual. For information on the CMND instruction, refer
to the PLC’s Operation Manual or Programming Manual.

Example Conditions

Master node address: 27
Slave network address: 2
Slave node address: 14

Example: Using the CMND Instruction

[CIND S D ]

Command Words (S: First Command Word)

Word Contents (Hex) Meaning

S 28 01 EXPLICIT MESSAGE SEND command code: 28
01 Hex

S+1 OE 10 Slave node address: 14
PARAMETER SET command service code: 10
Hex

S+2 0094 Class ID: 0094 Hex

S+3 0001 Instance ID: 0001 Hex

S+4 64 06 ALL PARAMETER SET Attribute ID: 64 Hex,
(8 bits, even parity, 1 stop bit): 06 Hex

S+5 00 00 Header code, delimiter code, and flow control all
enabled: 00 Hex, 1,200 bps: 00 Hex.

S+6 02 03 Header code STX: 02 Hex, Delimiter code ETX:
03 Hex.

S+7 00 00 No. of bytes after delimiter = 0 (00 Hex)

D: Response Words (D: First Response Word)
Results are stored as shown in the following table.

Word Contents (Hex) Meaning
D 28 01 EXPLICIT MESSAGE SEND command code: 28
01 Hex
D+1 00 00 Response code (0000 Hex: Normal completion)
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Using CMND to Read Data
(CS-series and CV-series)

Note

Word Contents (Hex) Meaning
D+2 00 02 No. of received bytes (data length after D+3): 2
bytes
D+3 OE 90 Slave node address: 14

PARAMETER SET response service code: 90
Hex

Control Words (C: First Control Word)

Word Contents (Hex) Meaning

C 00 OF No. of bytes of command data: S (15 bytes of
command data)

C+1 00 08 No. of bytes of response data: D (8 bytes of
response data)

C+2 00 02 Destination node network address: 2

C+3 1B FE Master's node address: 27
Master’s Unit address: FE Hex

C+4 00 00 Response returned, communications port No.:
0, No. of retries: 0

C+5 00 64 Response monitoring time: 10 s

The following example shows how to use the CMND instruction to read the
RS-232C Unit's port 1 reception data from the Master Unit in a CS-series or
CV-series PLC. An OMRON DeviceNet Master can read a maximum of 152
bytes of data at a time.

If a CS-series PLC is being used, this example is applicable only when a CS-
series Master Unit is mounted. Use the IOWR instruction when a C200HX/
HG/HE or C200HS Master Unit is mounted. In this case, refer to the
DeviceNet Master Unit Operation Manual for details on using the IOWR
instruction.

Before using the RS-232C RECEIVE DATA READ command, be sure that the
communications status Received Flag (Port 1: bit 3, Port 2: bit 11), allocated
in the Master’s IN Area is ON.

For more detailed information on explicit messages, refer to the DeviceNet
Master Unit Operation Manual. For information on the CMND instruction, refer
to the PLC’s Operation Manual or Programming Manual.

Example Conditions
Master node address: 27
Slave network address: 2
Slave node address: 14

Example: Using the CMND Instruction

[CWND S D C]

Command Words (S: First Command Word)

Word Contents (Hex) Meaning

S 28 01 EXPLICIT MESSAGE SEND command code: 28
01 Hex

S+1 OE OE Slave node address: 14
RS-232C RECEIVE DATA READ command ser-
vice code: OE Hex

S+2 00 94 Class ID: 0094 Hex

S+3 00 02 Instance ID: Port 1 = 0002 Hex

S+4 64 00 Attribute ID: 64 Hex
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D: Response Words (D: First Response Word)
Results are stored as shown in the following table.
Word Contents (Hex) Meaning
D 28 01 EXPLICIT MESSAGE SEND command code: 28
01 Hex
D+1 00 00 Response code (0000 Hex: Normal completion)
D+2 00 xx No. of received bytes (data length after D+3)
D+3 OE 8E Slave node address: 14

Using IOWR to Write Data
(C200HX/HG/HE PLCs)
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RS-232C RECEIVE DATA READ response ser-
vice code: 8E Hex

D+4 HH LL The receive data read from RS-232C port 1 is

stored in sequence from the leftmost bit to the

to to rightmost bit.

Control Words (C: First Control Word)

Word Contents (Hex) Meaning

C 00 09 No. of bytes of command data: S (9 bytes of
command data)

C+1 00 xx No. of bytes of response data: D

C+2 00 02 Destination node network address: 2

C+3 1B FE Master's node address: 27
Master’s Unit address: FE Hex

C+4 00 00 Response returned, communications port No.:
0, No. of retries: 0

C+5 00 64 Response monitoring time: 10 s

The following example shows how to use the IOWR instruction to change all
the parameters of port 1 of the RS-232C Unit at once from the Master Unit
(C200HX/HG/HE PLC). For more detailed information on explicit messages,
refer to the Master Unit's Operation Manual. For information on the IOWR
instruction, refer to the SYSMAC C200HX/HG/HE PLCs Operation Manual.

Example Conditions

Master node address: 27
Master's Unit address: 5
Slave node address: 14

Example: Using IOWR

[IOWR C S D]

C: Control Words (C: First Control Word)

Word Contents (Hex) Meaning

C 1B FE Master’s node address: 27
Master’s Unit address: FE Hex

Source Words (S: First Source Word)

Word Contents (Hex) Meaning
S 82 07 Response storage words: DM2000
82 Hex: DM Area, 07D0 Hex: 2000 words
S+1 DO 00 (For more detail, refer to the PLC Operation
Manual.)
S+2 00 64 Response monitoring time: 10 s
S+3 00 OF No. of bytes of command data: 15 bytes (No. of

bytes from S+4 onwards.)
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Using IOWR to Read Data
(C200HX/HG/HE PLCs)

Word Contents (Hex) Meaning

S+4 28 01 EXPLICIT MESSAGE SEND command code: 28
01 Hex

S+5 OE 10 Slave node address: 14
PARAMETER SET response service code: 10
Hex

S+6 0094 Class ID: 0094 Hex

S+7 0001 Instance ID: For IR Area 1: 0001 Hex

S+8 64 06 ALL PARAMETER SET Attribute ID: 64 Hex,
(8 bits, even parity, 1 stop bit): 06 Hex.

S+9 06 00 Header code, delimiter code, and flow control all
enabled: 00 Hex, 1,200 bps: 00 Hex.

S+10 02 03 Header code STX: 02 Hex, Delimiter code ETX:
03 Hex.

S+11 00 00 No. of bytes after delimiter = 0 (00 Hex)

D: Transmissio

n Information (Destination Unit and Number of Words).

Word

Contents (Hex)

Meaning

D

0512

Master’s Unit address: 5, No. of words of com-
mand data: 12 words (specified in BCD) (No. of
words from S onwards)

Response Storage Words
Results are stored as shown in the following table.

Word Contents (Hex) Meaning
DM2000 28 01 EXPLICIT MESSAGE SEND command code: 28
01 Hex
DM2001 00 00 Response code (0000 Hex: Normal completion)
DM2002 00 02 No. of received bytes (data length after
DM2003): 2 bytes
DM2003 OE 90 Slave node address: 14

PARAMETER SET response service code:
90 Hex

The following example shows how to use the IOWR instruction to read the
reception data of port 1 of the RS-232C Unit, from the Master Unit (C200HX/
HG/HE PLC). The maximum amount of data that can be read from an
OMRON DeviceNet Master at one time is 152 bytes.

Before using the RS-232C RECEIVE DATA READ command, be sure that the
communications status Received Flag (Port 1: bit 03, Port 2: bit 11), allocated
in the Master’s IN Area is ON.
For more detailed information on explicit messages, refer to the Master Unit’s

Operation Manual. For information on the IOWR instruction, refer to the SYS-
MAC C200HX/HG/HE PLCs Operation Manual.

Example Conditions

Master node address: 27
Master's Unit address: 5
Slave node address: 14

Example: Using IOWR

[IOWR C S D]

283



RS-232C Units

Section 6-2

284

C: Control Words (C: First Control Word)

Word

Contents (Hex)

Meaning

C

1B FE

Master’s node address: 27
Master’s Unit address: FE Hex

Source Words (S: First Source

Word)

Word Contents (Hex) Meaning

S 82 07 Response storage words: DM2000
82 Hex: DM Area, 07D0 Hex: 2000 words

S+1 DO 00 (For more detail, refer to the PLC Operation
Manual.)

S+2 00 64 Response monitoring time: 10 s

S+3 00 09 No. of bytes of command data: 9 bytes (No. of
bytes from S+4 onwards.)

S+4 28 01 EXPLICIT MESSAGE SEND command code: 28
01 Hex

S+5 OE OE Slave node address: 14
RS-232C RECEIVE DATA READ response ser-
vice code: OE Hex

S+6 00 94 Class ID: 0094 Hex

S+7 00 02 Instance ID: For port 1: 0002 Hex

S+8 64 00 Attribute ID: 64 Hex

D: Transmissio

n Information (Destination Unit and Number of Words).

Word

Contents (Hex)

Meaning

D

0509

Master’s Unit address: 5, No. of words of com-
mand data: 9 words (specified in BCD) (No. of
words from S onwards)

Response Storage Words
Results are stored as shown in the following table.

Word Contents (Hex) Meaning

DM2000 28 01 EXPLICIT MESSAGE SEND command code: 28
01 Hex

DM2001 00 00 Response code (0000 Hex: Normal completion)

DM2002 00 xx No. of received bytes (data length after D+3)

DM2003 OE 8E Slave node address: 14
RS-232C RECEIVE DATA READ response ser-
vice code: 8E Hex

DM2004 on HH LL... The receive data read from RS-232C port 1 is

stored in sequence from the leftmost bit to the
rightmost bit.
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6-2-9 Dimensions

0]

PORT2

omrRon
DRT1-232C2

="}

65

_.‘___
e | I | |

T

110 60

Mounting holes

Two, 4.2 dia. or M4

o
A4

55

Fany

100 Unit: mm

6-2-10 Mounting in Control Panels

Either of the following methods can be used to mount an RS-232C Unit in a
control panel.

Using Screws Drill mounting holes in the control panel according to the dimensions provided
for mounting holes in the dimensions diagrams and then secure the RS-232C
Unit with M4 screws. The appropriate tightening torque is 0.6 to 0.98 Nm.

Using DIN Track Mount the back of the RS-232C Unit to a 35-mm DIN Track. To mount the
Unit, pull down on the mounting hook on the back of the Unit with a screw-
driver, insert the DIN Track on the back of the Unit, and then secure the Unit
to the DIN Track. When finished, secure all Slaves on both ends of the DIN
Track with End Plates.
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Connecting End Plates

Hook the bottom of the End Plate onto the DIN Track, as shown at (1) in the
following diagram, then hook the top of the End Plate as shown at (2).

End Plate

Note Always attach End Plate to both ends of Slaves connected to DIN Track.

Mounting Direction Unless specific restrictions are given for the Slave, it can be mounted in any
direction. Any of the following directions are okay.

Vertical

6-2-11 Wiring
Internal Power Supply The recommended Power Supply Units are as follows:

» S82K-05024 (OMRON) or equivalent.
» S82J-[1524 (OMRON) or equivalent.

Source
24V DC
| Se—— |

1 2

+ =

Internal power supply

Note Always use crimp terminals for wiring.
Do not connect wires directly to the terminals.
Tighten terminal screws to a torque of 0.3t0 0.5 N e m.

Use the following M3 crimp terminals.

P wbdpE
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RS-232C Connector
Pin Arrangement (Same for Ports 1 and 2)

Pin No. Symbol Signal name Signal direction
RS-232C Unit - External
devices
1 Not used
2 RD Receive data -
3 SD Send data -
4 Not used
5 SG Signal ground
6 Not used
7 RS Request send (See note.) -
8 CS Can send (See note.) -
9 Not used

Note The CS signal is always checked. Data will not be output if CS is not con-
nected. Short-circuit the RS-CS signals when they are not used.

A connection example using applicable connectors and recommended cables
is provided below. Refer to the following explanation when creating cables.

Applicable Connectors
Plug: XM2D-0901 (OMRON, 9-pin female) or equivalent.
Hood: XM2S-0913 (OMRON, 9-pin inch-pitch screws) or equivalent.

Recommended Cables

UL2464 AWG28 x 5P IFS-RVV-SB (UL product, Fujikura)
AWG28 x 5P IFVV-SB (Non-UL products, Fujikura)
UL2464-SB 5P x AWG28 (UL product, Hitachi)
CO-MA-VV-SB 5P x AWG28 (Non-UL product, Hitachi)

Connection Example

The following diagram gives an connection example. Connection methods
however, may differ depending on the connected devices, so refer to the con-
nected device’s instruction manual for further information.

Connecting an OMRON V500-R32[] Bar Code Reader

RS-232C Unit end Bar Code Reader end
Abbreviation fPin NO. Pin No.| Abbreviation

1 1
RD 2 2 sD
sD 3 3 RD

RS-232C

il?]tseﬁggec - / : 28 interface
G 5 5 cs

/
6 I —
RS 7 7
cs 8 8 _—
9 5 sG
FG ol (9-pin, male)
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6-2-12 RS-232C Unit Application Examples

This section explains the procedure for using explicit messages with an RS-
232C Unit. The following system configuration example is used in this exam-
ple. When explicit messages are used with an RS-232C Unit, the communica-
tions conditions for ports 1 and 2 on the RS-232C Unit can be set individually,
and data can be read or written to the RS-232C Unit.

Setting Port Parameters

288

C200HW-DRM21-V1 Master Unit
(node address 00, unit number 0)

7

C200HX PLC

LY

24-V DC power supply

T-branch Tap

Terminating Resistor
T-branch Tap

Terminating Resistor
T-branch Tap

Port1 Port2

DRT1-232C2 RS-232C Unit
(node address 08)

Bar Code Bar Code
Reader 1 Reader 2

When IR 00000 (port 1 settings) or IR 00001 (port 2 settings) turns ON in the

CPU Unit of the Master Unit, the RS-232C Unit's port parameters will be set.
For details on Bar Code Reader settings, refer to the Bar Code Reader’s

Operation Manual.

Set the port parameters as follows:

* Port 1 Parameters
Data length:
Parity:

Stop bits:
Header code:
Delimiter code:
Flow control:
Baud rate:

Delimiter code
CR code:

8 bits
None

1
Disabled
Enabled
Enabled
9,600 bps

0D Hex

Number of bytes received after delimiter:0

e Port 2 Parameters
Data length:
Parity:

Stop bits:
Header code:
Delimiter code:
Flow control:
Baud rate:

Header code
STX code:

7 bits
Even

2

Enabled
Enabled
Disabled
2,400 bps

02 Hex
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25315

Delimiter code

ETX code: 03 Hex

Number of bytes received after delimiter:0

If any of the port parameters are changed, the changed settings will become
valid only when the port is reset or the RS-232C Unit is started up again. In
the following programming example, the ports are reset after the parameters

are set.

Ladder Program

25315

BSET(71)

#0000

DMO0000

DMO0999

MOV(21)

#8200

DMO0000

MOV(21)

#6400

DMO0001

MOV(21)

#0064

DMO0002

MOV(21)

#000F

DMO0003

MOV(21)

#2801

DMO0004

MOV(21)

#0810

DMO0005

MOV(21)

#0094

DMO0006

MOV(21)

#0001

DMO0007

Clears the DM Area words being used when the
program starts.

Port 1 and 2 parameter setting common data

Response storage word: DM 0100
(82 Hex: DM; 0064 Hex: word 100; 00 Hex: Word
data)

Response monitoring time: 10 s

Number of command data bytes: 15 bytes

EXPLICIT MESSAGE SEND command code (FINS):
2801 Hex

Slave node address: 08
PARAMETER SET command service code: 10 Hex

Class ID: 94 Hex

Instance ID: 01 Hex
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25315

25315

MOV(21)

#8201

DMO0400

MOV/(21)

#C200

DMO0401

MOV (21)

#0064

DMO0402

MOV/(21)

#0008

DMO0403

MOV(21)

#2801

DM0404

MOV (21)

#0805

DMO0405

MOV (21)

#0094

DMO0406
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MOV (21)

#6408

DM0020

MOV/(21)

#0103

DMO0021

MOV/(21)

#000D

DMO0022

MOV (21)

#0000

DMO0023

MOV/(21)

#6B03

DMO0024

MOV((21)

#0401

DMO0025

MOV(21)

#0203

DMO0026

MOV (21)

#0000

DMO0027

Port 1 and 2 resetting common data

Response storage words: DM 0450
(82 Hex: DM; 01C2 Hex: word 450; 00 Hex: Word data)

Response monitoring time: 10 s

Number of command data bytes: 8 bytes

EXPLICIT MESSAGE SEND command code (FINS):
2801 Hex

Slave node address: 08
RS-232C PORT RESET command service code:
05 Hex

Class ID: 94 Hex

Port 1 parameter setting data

ALL PARAMETER SET Attribute ID: 64 Hex
8-bit data length, no parity, 1 stop bit: 08 Hex

Disabled header code, enabled delimiter code,
enabled flow control: 01 Hex
9,600-bps baud rate: 03 Hex

Delimiter code: CR code (0D Hex)

Number of transmission bytes after delimiter: O

Port 2 parameter setting data

ALL PARAMETER SET Attribute ID: 6B Hex
7-bit data length, even parity, 2 stop bits: 03 Hex

Enabled header code, enabled delimiter code, dis-
abled flow control: 04 Hex
2,400-bps baud rate: 01 Hex

Header code: STX code (02 Hex)
Delimiter code: ETX code (03 Hex)

Number of transmission bytes after delimiter: 0
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00000 00001
— | H XFER(70)
#0004
DM0020
DM0008
Mov(21)
#0002
DM0407
DIFU(13)
00002
00000 00001
—H— | XFER(70)
#0004
DM0024
DM0008
MoV(21)
#0003
DM0407
DIFU(13)
00003
00002
I MOV(21)
00003 #0001
—| — 030
03001
I IOWR
H#OOFE
DM0400
#0008
25506
W MOov(21)
#0002
030
25506
— | MOV(21)
#0000
030
03000 10112
| {1 MoV(21)
#0000
030
IOWR
#OOFE
DM0000
#0012
25506
W MOV(21)
#0001
030
25506
I MOV/(21)
#0002
030
END(01)

Writing data from port 1 to command data area

When IR 00000 turns ON, data held at port 1 will
be written to the command data area.

LR)OOOOZ turned ON for one cycle (as a differentiated
it).

Writing data from port 2 to command data area

When IR 00001 turns ON, data held at port 2 will
be written to the command data area.

IR)OOOOS turned ON for one cycle (as a differentiated
bit).

When IR 00002 or IR 00003 turns ON, the sequen-
tial processing control bit IR 03000 will turn ON.

When IR 03001 turns ON, the port reset message
will be transmitted.

OOFE: Master's node address 00, Master's unit ad-
dress FE Hex

DM 0400: Command data storage words

0008 Hex: Master's unit number 00, 8 command data
words (BCD)

If the Equals Flag is OFF (error in writing to the Mas-
ter), IR 03001 will be turned ON, and the data will be
transmitted again.

If the Equals Flag is ON (writing to the Master has
been completed normally), IR 03001 will be cleared
(message transmission completed).

When IR 03000 turns ON, the CPU Unit will check
that IR 10112 (unit no. 0 Master's Message Commu-
nications Enabled Flag) is ON, and the ALL PA-
RAMETER SET message is transmitted.

O0FE: Master's node address 00, Master's unit
address FE Hex
DM 0000: Command data storage words

0012 Hex: Master's unit number 00, 12 command
data words (BCD)

If the Equals Flag is OFF (error in writing to the
Master), IR 03001 will be turned ON, and the data
will be transmitted again.

If the Equals Flag is ON (writing to the Master has
been completed normally), IR 03001 will be turned
ON (the port will be reset).
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Note

1. When transmitting explicit messages from an OMRON Master Unit, spec-
ify 2 bytes each for the Class ID and the Instance ID. Set 1 byte as the At-
tribute 1D for the parameter setting command.

2. The parameters that are set are held internally.

3. To enable the parameters that have been set, the RS-232C PORT RESET
command has been used in the program examples. The parameters can
also be enabled, however, by turning OFF the power to the RS-232C Unit

and then turning it ON again.

Responses

The following responses will be stored if the parameters are set properly.

PARAMETER SET Response

Words Contents (Hex) Meaning

DM 0100 28 01 EXPLICIT MESSAGE SEND command
code is 28 01 Hex.

DM 0101 00 00 Response code is 0000 Hex (hormal
completion).

DM 0102 00 02 Number of bytes received (data length
from word DM 0103 onwards) is 2 bytes.

DM 0103 08 90 Slave node address is 08.

PARAMETER SET response service
code is 90 Hex.

PORT RESET Response

Words Contents (Hex) Meaning

DM 0450 28 01 EXPLICIT MESSAGE SEND command
code is 28 01 Hex.

DM 0451 00 00 Response code is 0000 Hex (hormal
completion).

DM 0452 00 02 Number of bytes received (data length
from word DM 0453 onwards) is 2 bytes.

DM 0453 08 85 Slave node address is 08.

PORT RESET response service code is
85 Hex.

6-2-13 Reading RS-232C Unit Parameters

With the following example, the port parameters that are set for the RS-232C
Unit are all read for the port when IR 00004 (port 1) or IR 00005 (port 2) turns
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ON in the CPU Unit of the Master Unit.

When the RS-232C Unit's PARAMETER READ command is used, the param-
eters that are valid at that time will be read. After setting the parameters, the
RS-232C Unit must be turned OFF and then ON again, or the ports must be
reset for the new parameters to be enabled.
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Ladder Program

25315
I BSET(71)
#0000
M0000
DM0999
25315
I MOV(21)
48200
DMO050
MOV(21)
#9600
DM0051
MOV(21)
#0064
DM0052
MOV(21)
#0009
DMO053
MOV(21)
#2801
DM0054
MOV(21)
#080E
DMO055
MOV(21)
#0094
DMO056
MOV(21)
#0001
DMO057
00004 00005
L (P4
— | P4 MOV(21)
#6400
DM0058
DIFU(13)
00006
00004 00005
A Mov((21)
4#6B00
DMO058
DIFU(13)
00007
00006
I MOV(21)
#0001
031
00007

Clears all DM Area words being used when the
program starts.

Response storage words: DM 0150
(82 Hex: DM; 0096 Hex: word 150; 00 Hex: Word data)

Response monitoring time: 10 s

Number of command data bytes: 9 bytes

EXPLICIT MESSAGE SEND command code (FINS):
2801 Hex

Slave node address: 08
PARAMETER READ command service code: OE Hex

Class ID: 94 Hex

Instance ID: 01 Hex

When IR 00004 turns ON, the ALL PARAMETER
READ command for port 1 and Attribute ID (64 Hex)
are written as command data.

IR 00006 is turned ON for one cycle (as a differentiated
bit).

When IR 00005 turns ON, the ALL PARAMETER
READ command for port 2 and Attribute ID (6B Hex)
are written as command data.

LR)OOOO? is turned ON for one cycle (as a differentiated
it).

When IR 00006 or IR 00007 turns ON, the sequential
processing control bit IR 03100 turns ON.
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25506

IOWR

#00FE

DMO0050

#0009

25506

MOV(21)

#0000

031

)4
Al

MOV(21)

#0001

031

: END(01) I

When IR 03100 turns ON, the CPU Unit will check
that IR 10112 (unit no. 0 Master's Message Com-
munications Enabled Flag) is ON, and message
transmission will start.

OOFE: Master's node address 00, Master's unit
address FE Hex

DM 0050: Command data storage words

0009 Hex: Master's unit number 00, 9 command
data words (BCD)

If the Equals Flag is ON (writing to the Master has
been completed normally), IR 03101 will be cleared
(message transmission completed).

If the Equals Flag is OFF (error in writing to the
Master), IR 03101 will be turned ON, and the data
will be transmitted again.

Note When transmitting explicit messages from an OMRON Master Unit, specify 2

bytes each for the Class ID and the Instance ID. Set 1 byte as the Attribute ID
for the PARAMETER READ command.

Response
The following response will be stored if the parameters are read properly.
Words Contents (Hex) Meaning

DM 0150 28 01 EXPLICIT MESSAGE SEND command
code is 28 01 Hex.

DM 0151 00 00 Response code is 0000 Hex (hormal
completion).

DM 0152 00 08 Number of bytes received (data length
from word DM 0153 onwards) is 8 bytes.

DM 0153 08 8E Slave node address is 08.
PARAMETER READ response service
code is 8E Hex.

DM 0154 XX XX Leftmost byte: Setting for the data bit
length
Rightmost byte: Setting for the header
code enable/disable

DM 0155 XX XX Leftmost byte: Setting for the baud rate
Rightmost byte: Setting for the header
code

DM 0156 XX XX Leftmost byte: Setting for the delimiter
code
Rightmost byte: Setting for the number of
bytes/frames received after the delimiter

6-2-14 Reading Data Received by RS-232C Unit Ports

In the following example, the data received by the Bar Code Reader is stored
in the receive buffer of the RS-232C Unit and read to the Master Unit. If there
is data already in the receive buffer of the RS-232C Unit, it will be read to the
Master Unit. Response data from port 1 is stored in DM 0300 onwards, and
response data from port 2 is stored in DM 0350 onwards. In the following pro-
gram example, however, the data received is no more than 50 words (100

bytes).
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25315

Ladder Program

25315

BSET(71)

#0000

DMO0000

DM0999

MOV/(21)

#8201

DM0200

MOV(21)

#2C00

DM0201

MOV(21)

#0064

DM0202

MOV(21)

#0009

DM0203

MOV/(21)

#2801

DM0204

MOV(21)

#080E

DMO0205

MOV(21)

#0094

DMO0206

MOV(21)

#0002

DM0207

MOV(21)

#6400

DM0208

Clears all DM Area words being used when the
program starts.

Setting data for executing the RECEIVE DATA READ
command for port 1

Response storage word: DM 0300
(82 Hex: DM; 012C Hex: word 300; 00 Hex: Word
data)

Response monitoring time: 10 s

Number of command data bytes: 9 bytes

EXPLICIT MESSAGE SEND command code (FINS):
2801 Hex

Slave node address: 08
RECEIVE DATA READ command service code: OE Hex

Class ID: 94 Hex

Port 1 RECEIVE DATA READ Instance ID: 02 Hex

Attribute ID: 64 Hex
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25315

35802 35803

H—|

03200 10112

— — |

25506

)4
Al

25506

35810 35811

=—|
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MOV(21)
#8201
DMO0250
MOV(21)
#5E00
DM0251
MOV(21)
#0064
DM0252
MOV(21)
#0009
DMO0253
MOV(21)
#2801
DMO0254
MOV(21)
#080E
DMO0255
MOV(21)
#0094
DMO0256
MOV(21)
#0003
DM0257
MOV(21)
#6400
DM0258
MOV(21)
#0001
032
MOV(21)
#0000
032
IOWR
#OOFE
DMO0200
#0009
MOV(21)
#0001
032
MOV(21)
#0000
032
MOV(21)
#0001
033

Setting data for executing the RECEIVE DATA READ
command for port 2

Response storage words: DM 0350
(82 Hex: DM; 015E Hex: word 350; 00 Hex: Word data)

Response monitoring time: 10 s

Number of command data bytes: 9 bytes

EXPLICIT MESSAGE SEND command code (FINS):
2801 Hex

Slave node address: 08
RECEIVE DATA READ command service code: OE Hex

Class ID: 94 Hex

Port 1 RECEIVE DATA READ Instance ID: 03 Hex

Attribute ID: 64 Hex

Reading Data Received at Port 1

If SR 35802 (Port 1 RS-232C Receiving Flag) is OFF
and SR 35803 (Port 1 RS-232C Received Flag) is
ON, the sequential processing control bit IR 03200
will be turned ON.

When IR 03200 turns ON, the CPU Unit will
check that IR 10112 (unit no. 0 Master's Mes-
sage Communications Enabled Flag) is ON,
and message transmission will start.

OOFE: Master's node address 00, Master's unit ad-
dress FE Hex

DM 0200: Command data storage words

0009 Hex: Master's unit number 00, 9 command data
words (BCD)

If the Equals Flag is OFF (error in writing to the Mas-
ter), IR 03200 will be turned ON, and the data will be
transmitted again.

If the Equals Flag is ON (writing to the Master has
been completed normally), IR 03200 will be cleared
(message transmission completed).
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03300 10112

— |

MOV(21)

#0000

033

25506

IOWR

#00FE

DMO0250

#0009

y4
Al

25506

MOV(21)

#0001

033

MOV(21)

#0000

033

{ END(01) I

Reading Data Received at Port 2

If SR 35810 (Port 2 RS-232C Receiving Flag) is OFF
and SR 35811 (Port 2 RS-232C Received Flag) is ON,
the sequential processing control bit IR 03300 will be
turned ON.

When IR 03300 turns ON, the Unit will check
that IR 10112 (unit no. 0 Master's Message
Communications Enabled Flag) is ON, and
message transmission starts.

OOFE: Master's node address 00, Master's unit
address FE Hex

DM 0250: Command data storage words

0009 Hex: Master's unit number 00, 9 command
data words (BCD)

If the Equals Flag is OFF (error in writing to the
Master), IR 03300 will be turned ON, and the data
will be transmitted again.

If the Equals Flag is ON (writing to the Master has
been completed normally), IR 03300 will be
cleared (message transmission completed).

Note When transmitting explicit messages from an OMRON Master Unit, specify 2
bytes each for the Class ID and the Instance ID. Set 1 byte as the Attribute 1D
for the RECEIVE DATA READ command.

Responses

The following responses will be stored if the data is read properly.

Port 1 Response

Words Contents (Hex) Meaning

DM 0300 28 01 EXPLICIT MESSAGE SEND command
code is 28 01 Hex.

DM 0301 00 00 Response code is 0000 Hex (hormal
completion).

DM 0302 XX XX Number of bytes received (data length
from word DM 0203 onwards).

DM 0303 08 8E Slave node address is 08.
RECEIVE DATA READ response service
code is 8E Hex.

DM 0304 on XX XX... Data received from port 1 of the RS-

232C Unit and read is stored in order
from the leftmost byte to the rightmost

byte.

Port 2 Response

Words Contents (Hex) Meaning

DM 0350 2801 EXPLICIT MESSAGE SEND command
code is 28 01 Hex.

DM 0351 00 00 Response code is 0000 Hex (normal
completion).

DM 0352 XX XX Number of bytes received (data length
from word DM 0353 onwards).

DM 0353 08 8E Slave node address is 08.
RECEIVE DATA READ response service
code is 8E Hex.

DM 0354 on XX XX... Data received from port 2 of the RS-232C

Unit and read is stored in order from the
leftmost byte to the rightmost byte.
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SECTION 7
Communications Timing

This section describes the time required for a complete communications cycle, for an output response to be made to an
input, to start the system, and to send a message.

7-1 Remote I/O Communications Characteristics. .. ........ccviienn...

7-1-1 /O Response Time. . .

7-1-2  Communications Cycle Timeand Refresh Time ...............
7-1-3  Morethan One Master inNetwork. . ........................

7-1-4  System Startup Time. .
7-2  Message Communications Time
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7-1 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 I/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).

The values provided by these equations may not be accurate if another com-
pany’s Master or Slave is being used in the Network.

7-1-1 1/O Response Time

CV-series PLCs
(Asynchronous Mode)

300

The I/O response time is the time it takes from the reception of an input signal
at an Input Slave to the output of the corresponding output signal at an Output
Slave.

The following timing charts show the minimum and maximum 1/O response
times of the DeviceNet Network for a CV-series PLC operating in asynchro-
nous mode.

Minimum I/O Response Time

The minimum 1/O response time occurs when the DeviceNet Master Unit
refreshing is executed just after the input signal is received by the Master and
instruction execution is completed within one peripheral servicing cycle.

Instruction execution

cycle time
) ~PLC cycle Instruction
(instruction execution cycle) execution
PLC cycle
(peripheral servicing cycle)
Peripheral
servicing cycle
time
Master Unit processing
Input
Qutput
Tin TRT-IN TrLC2 TrT-ouT TouT

TN The Input Slave’s ON (OFF) delay (Minimum value: 0.)
Tout: The Output Slave’s ON (OFF) delay (Minimum value: 0.)
Trn: Input Slave’s communications time/Slave (See page 306.)
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Note

TrTouT: Output Slave’s communications time/Slave (See page 306.)
TpLc2:The PLC's peripheral servicing cycle time

The minimum 1/O response time (Tyn) is the total of the following terms:

Tmin = Tin* TrRran + Tpee2 + Trrout + Tout

Refer to SECTION 4 General-purpose Slaves, SECTION 5 Environment-
resistive and Waterproof Slaves, and SECTION 6 Special I/O Slave Units
Specifications for details on Input and Output Slaves’ delay times.

Refer to Refresh Time on page 307 and the PLC’s Operation Manual for
details on the PLC's peripheral servicing cycle time.

Maximum /O Response Time

The maximum /O response time occurs with the 1/0 timing shown in the fol-
lowing diagram.
Instruction execution
) cycle time )
. _PLC cycle Instruction . .
(instruction execution cycle) execution Instruction execution
PLC cycle
(peripheral servicing cycle)
Peripheral
Servicing
cycle time ¥
Master Unit processing :
Input
Output
‘Tm’ TRy ) TeLc2 o TrLc o Trc2 o TRM i ‘TOU;
TN The Input Slave’s ON (OFF) delay
Tout: The Output Slave’s ON (OFF) delay
Trm:  Master Unit's communications cycle time (See page 305.)
TpLc1: The PLC's instruction execution cycle time
TpLcz: The PLC's peripheral servicing cycle time
The maximum 1/O response time (Tyax) is the total of the following terms:
Tmax = Tin+ 2% Trm + Tprca1 +2 X Tpico *+ Tout
Note 1. Refer to SECTION 4 General-purpose Slaves, SECTION 5 Environment-
resistive and Waterproof Slaves, and SECTION 6 Special I/O Slave Units
Specifications for details on Input and Output Slaves’ delay times.
2. Refer to Refresh Time on page 307 and the PLC’s Operation Manual for

details on the PLC’s peripheral servicing cycle time. (Look under Asyn-
chronous Operation.)
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CV-series PLCs
(Synchronous Mode)

302

The following timing charts show the minimum and maximum 1/O response
times of the DeviceNet Network for a CV-series PLC operating in synchro-

nous mode.

Minimum I/O Response Time

The minimum 1/O response time occurs with the I/O timing shown in the fol-

lowing diagram.

Master Unit processing

Cycle time
PLC Program Program Program
~__|execution execution % |execution
) Peripheral
Peripheral servicing
servicing

Input

Output

Note

Tn Trr-in+TpLco

TrLCO

Trr-ouT TouT

TN The Input Slave’s ON (OFF) delay
Tout: The Output Slave’s ON (OFF) delay
Trrun: INput Slave’s communications time/Slave (See page 306.)
TrrouT: Output Slave’s communications time/Slave (See page 306.)
TpLco: The PLC's cycle time (program execution + peripheral servicing)

The minimum 1/O response time (T)yn) is the total of the following terms:

TN =TiN* TrRrn + 2 X TpLco + TrTouT + TouT

1. Refer to SECTION 4 General-purpose Slaves, SECTION 5 Environment-
resistive and Waterproof Slaves, and SECTION 6 Special I/O Slave Units
Specifications for details on Input and Output Slaves’ delay times.

2. Refer to Refresh Time on page 307 and the PLC’s Operation Manual for
details on the PLC’s peripheral servicing cycle time. (See under Synchro-

nous Operation.)
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Maximum 1/O Response Time

The maximum I/O response time occurs with the I/O timing shown in the fol-
lowing diagram.

Cycle time
PLC Program Program Program Program
«| execution = execution execution execution
~ Pad
Peripheral Peripheral
servicing servicing

Master Unit processing

4

Input

Output

Tin Trv+TrLco TeLco TrLco TRM TouT

TN The Input Slave’s ON (OFF) delay

Tout: The Output Slave’s ON (OFF) delay

Trm:  Master Unit's communications cycle time (See page 305.)
TpLco: The PLC's cycle time (program execution + peripheral servicing)

The maximum I/O response time (Tyax) is the total of the following terms:
Tuax = TiN+ 2% Trm + 3% Tpco * Tour

Note 1. Refer to SECTION 4 General-purpose Slaves, SECTION 5 Environment-
resistive and Waterproof Slaves, and SECTION 6 Special I/O Slave Units
Specifications for details on Input and Output Slaves’ delay times.

2. Refer to Refresh Time on page 307 and the PLC’s Operation Manual for
details on the PLC's peripheral servicing cycle time. (See under Synchro-
nous Operation.)

CS1H/G, C200HS, and The following timing charts show the minimum and maximum /O response
C200HX/HG/HE (-ZE) PLCs  times of the DeviceNet Network with a CS1H/G, C200HX/HG/HE(-ZE), or
C200HS PLC.
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Minimum I/O Response Time

The minimum 1/O response time occurs when the Slave’s I/O refreshing is
executed just after the input signal is received by the Master Unit and the out-
put signal is output at the beginning of the next I/O refresh cycle.

TPLC

TRF ,
-

PLC

Program execution

Master Unit processing

A

Input

Output

Tin TRT-IN (TpLe-TrA TrT-0ouT TouT

TN The Input Slave’s ON (OFF) delay (0 used as the minimum value)
Tout: The Output Slave’s ON (OFF) delay (0 used as the minimum value)
Trn: Input Slave’s communications time/Slave (See page 306.)

TrTouT: Output Slave’s communications time/Slave (See page 306.)

TpLc: The PLC'’s cycle time

Tre:  The PLC’s DeviceNet Unit refresh time (See page 307.)

The minimum 1/O response time (T)yN) is the total of the following terms:
Twin = Tin + TrRran + (Tee — Tre) + Trrout + Tout

Note 1. Refer to SECTION 4 General-purpose Slaves, SECTION 5 Environment-
resistive and Waterproof Slaves, and SECTION 6 Special I/O Slave Units
Specifications for details on Input and Output Slaves’ delay times.

2. Refer to Refresh Time on page 307 and the PLC’s Operation Manual for
details on the PLC's peripheral servicing cycle time.
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Maximum 1/O Response Time

The maximum I/O response time occurs with the I/O timing shown in the fol-
lowing diagram.

PLC

Program executio

Program execution

Program execution

Master Unit processing

Input

Output

Note

TpLC TeLC TrF TrM TouT
TN The Input Slave’s ON (OFF) delay
Tout: The Output Slave’s ON (OFF) delay
Trm:  The communications cycle time for the total Network (See page 305.)
TpLc: The PLC’s cycle time
Tre:  The PLC’s DeviceNet Unit refresh time (See page 307.)

The maximum 1/O response time (Typax) is the total of the following terms:
Tuax = TiN+ 2% Tpm +2 X Tp c + Tre + Tout
1. Refer to SECTION 4 General-purpose Slaves, SECTION 5 Environment-

resistive and Waterproof Slaves, and SECTION 6 Special I/O Slave Units
Specifications for details on Input and Output Slaves’ delay times.

2. Refer to Refresh Time on page 307 and the PLC’s Operation Manual for
details on the PLC's peripheral servicing cycle time.

7-1-2 Communications Cycle Time and Refresh Time

Communications Cycle
Time

The communications cycle time, communications time for each Slave, and
refresh time are explained in this section. All of these are necessary for calcu-
lating the time required for various processes in a DeviceNet Network.

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 1/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 following equations are valid when there is only one Master Unit.
For details on cycle time equations for multiple Master Units, refer to
page 307.

One Master in Network
The following equations show the communications cycle time (Tgy) when

there is only one Master in the Network. Even if the equation result is less
than 2 ms, the minimum communications cycle time (Trp) iS 2 ms.
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Communications Time for
each Slave

306

Trm = X (Communications time for each Slave)

+ MULTIPLE I/O TERMINAL processing time
+ Explicit messages processing time
+0.01 x N + 1.0 [ms]

Communications time for each Slave: Time required for each Slave
> (Communications time for each Slave) is the total of the processing time
of each Slave in the network.
MULTIPLE I/O TERMINAL processing time:
3.5 [ms]
Only when Slaves with input, output, or mixed 1/O of more than 8
bytes exist.
Explicit messages processing time:
0.11 x Tg + 0.6 [ms]

Explicit message communications execution time
Tg:  Baud rate factor

(500 kbps: Tg = 2; 250 kbps: Tg = 4; 125 kbps: Tg = 8)

N: Number of Slaves

The following equations show the communications time per Slave (Trt) for
each kind of Slave Unit.

Output Slaves with 8 Bytes of Output Max.
Trt = 0.016 xTg x Sty + 0.11 X Tg + 0.07 [ms]
SouTti: The number of Output Slave output words

Tg: The baud rate
(500 kbps: Tg = 2; 250 kbps: Tg = 4; 125 kbps: Tg = 8)

Input Slaves with 8 Bytes of Input Max.
TRT =0.016 XTB X SlNl + 0.06 x TB + 0.05 [mS]
Sin1: The number of Input Slave input words

Tg: The baud rate
(500 kbps: Tg = 2; 250 kbps: Tg = 4; 125 kbps: Tg = 8)

Mixed 1/O Slaves with 8 Bytes of /0 Max.
Trr = 0.016 x Tg X (SoyT2 + S|n2) + 0.11 x Tg + 0.07 [ms]
Sout2: The number of Mixed I/O Slave output words
Sin2: The number of Mixed I/O Slave input words
Tg: The baud rate
(500 kbps: Tg = 2; 250 kbps: Tg = 4; 125 kbps: Tg = 8)

Input Slaves, Output Slaves, or Mixed I/O Slaves with Over 8 Bytes of I1/O

TrT = Ton * TeyTE-IN ¥ Bin + TRYTE-OUT X BoUT [MS]

Ton: The protocol overhead
TeyTEN: The input byte transmission time
Bin: The number of input bytes
TBYTE-OUT: The output byte transmission time
BouT: The number of output bytes
Baud rate Ton TBYTE-IN TeyTE-OUT
500 kbps 0.306 ms 0.040 ms 0.036 ms
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Baud rate Ton TeyTEIN TeyTE-OUT
250 kbps 0.542 ms 0.073 ms 0.069 ms
125 kbps 1.014 ms 0.139 ms 0.135 ms

Refresh Time

Note

The number of output bytes (Bgyt) for Input Slaves is 0, and the number of
input bytes (B,y) for Output Slaves is 0.

The refresh time is the time required for 1/0 data to be exchanged between
the PLC’s CPU Unit and the DeviceNet Master Unit. The PLC'’s cycle time is
increased when a Master Unit is mounted, as shown below.

Refer to the PLC’s Operation Manual for more details on the refresh time and
the PLC’s cycle time.

Master Unit for CV-series PLCs (CVM1-DRM?21)

The PLC'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 CS1H/G, C200HX/HG/HE (-ZE), and C200HS PLCs
(C200HW-DRM21)

The PLC's cycle time is increased by the amount shown below. The extra time
is required for 1/O refreshing.

PLC DeviceNet Unit I/O refreshing time (ms)
CS1H/G and C200HX/ 1.72 + 0.022 x the number of words refreshed
HG/HE (-ZE)
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 addresses 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.

C200H I/O Link Unit

The PLC’s cycle time is increased by the amount shown below when a C200H
I/O Link Unit is mounted to the PLC. The extra time is required for I/O refresh-

ing.

Additional processing time (ms)

1.72 + 0.022 x the number of words refreshed

The number of words refreshed is the total number of words allocated to the
Read/Write Area.

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.

7-1-3 More than One Master in Network

The following equation shows the remote I/O communications cycle time
(Trm) When there is more than one Master in the Network and message com-

munications are not being performed. An example for two Master Units is
used.
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First, the Network is divided into two groups: Master A and the Slaves in
remote I/O communications with it and Master B and the Slaves in remote 1/O
communications with it.

,,,,,,,,,,,, GroupA_ .. _ ... __.__._._._..GowB .
Master A L Master B
Slave A Slave B SlaveC| ! Slave D Slave E Slave F
Slaves in remote 1/O commu- - Slaves in remote 1/0 commu-
nications with Master A - nications with Master B

Note Although in the above diagram the Slaves are separated into two groups for
convenience, the actual physical positions in the Network are irrelevant.

Next, we can refer to the previous equations and calculate the communica-
tions cycle time for each group as if they were separate Networks.

,,,,,,,,,,,, GrowpA _ __________ GowB
Master A C Master B
| [ 0 ] |
Slave A Slave B SlaveC| . Slave D Slave E Slave F
Group A communications Group A communications
cycle time: Trm-A cycle time: Tru-B

In Networks with two Masters, the communications cycle time for the entire
Network will be the sum of the communications cycle times for the groups.

Trm = TRm-A + TRM-B
Although this example shows only two Masters in the Network, the total com-

munications cycle time for any Network can be calculated by dividing it into
groups and adding the communications cycle times of all groups.

7-1-4  System Startup Time

This section describes the system startup time for a Network operating with
the scan list enabled. The system startup time is the delay from the time that
the Master Unit is turned ON until remote I/O communications begin. Here,
we assume that the scan list is enabled and that remote 1/O communications
are set to start automatically at startup.

System Startup Times The following table shows the system startup times for two cases. In the first
case, the Master Unit starts up just after all of the Slaves’ power supplies are
turned ON. In the second case, the Master Unit is restarted while communica-
tions are in progress.

Case Slave’s indicator status System startup time
The Master is started just | The NS indicator is OFF or | 6 seconds
after Slave startup. flashing green.
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Program Example

Note

Case Slave’s indicator status System startup time
The Master only is The NS indicator flashes |8 seconds
restarted. red while the Master is
OFF.
The Slaves only are 10 seconds
restarted.

As shown in the preceding table, it takes time for DeviceNet communications
to start up. This programming uses flags in the Master Status Area to prevent
the Slaves’ I/0 processing from being performed until remote I/O communica-
tions start up.

Refer to the Master Unit's Operation Manual for details on the Master Status
Area 1.

This programming is for a CV-series PLC and a Master Unit with a unit num-
ber of 00.

1501 1501
15 14 (004)

I—J/r [ amp #0001 ]

Remote I/O :
Slaves' I/O pro- i
cessing !

Communications

9 Error/Communications
Stopped Flag

| (005)
| [ ame #0001 ]

7-2 Message Communications Time

Note

The message communications time is the time required from the time a Mas-
ter Unit starts to send a message over the Network to another node until the
Master Unit completes sending the message (data for SEND(192)/
RECV(193) and FINS commands for CMND(194)/IOWR).

If the CPU Unit attempts to send another message or receives a message
from another node within the message communications time, the second
message or the message being received from another node may be
destroyed. Never execute a second communications instruction before the
message communications time has elapsed and never send messages to any
one node at intervals less than the message communications time.

1. If send or receive messages are destroyed, error records will be placed in
the error history of the Master Unit. If an error occurs, read the error history
using the FINS command or monitor the error history from the Configura-
tor.

2. The following equations can be used to find the approximate message
communications time, but this is a typical time, not the maximum time. The
message communications time will vary depending on the frequency of
message communications, the load on the remote node, the communica-
tions cycle time, and other factors. For any one Master Unit, the message
communications time can be greatly increased due to heavy loads and the
user program must be written to allow for this.

The following equation can be used to compute the approximate message
communications time.
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Note

Message communications time =
Communications cycle time x ((No. of message bytes + 15) + 6 + 1)

No. of message bytes: No. of data bytes following the FINS command
code

The communications cycle time depends on whether or not remote I/O com-
munications are being used.
No Remote I/O Communications

The following equation can be used to compute the message communications
time when remote 1/O communications are not being used.

Message communications time =
2 ms (see note) + 0.11 x Tg + 0.6 [ms]
Tg: The baud rate
(500 kbps: Tg = 2; 250 kbps: Tg = 4; 125 kbps: Tg = 8)
The minimum remote 1/0O communications cycle time is 2 ms even if remote |/
O communications are not being used.
Remote I/O and Message Communications

Performing message communications in addition to remote I/O communica-
tions will increase the message communications time.

Message communications time=
Communications cycle time for remote I/O communications only
+0.11 x Tg + 0.6 [ms]
Tg: The baud rate
(500 kbps: Tg = 2; 250 kbps: Tg = 4; 125 kbps: Tg = 8)



SECTION 8
Troubleshooting and M aintenance

This section describes error processing, periodic maintenance operations, and troubleshooting procedures needed to keep
the DeviceNet Network operating properly. We recommend reading through the error processing procedures before
operation so that operating errors can be identified and corrected more quickly.
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Section 8-1

8-1
8-1-1

Indicators and Error Processing

Errors Occurring in the Slave Unit

The following table lists probable causes and remedies for errors that occur in

the Slave Unit.

Display/Indicator

Network status

Probable cause and remedy

status
MS NS
ON ON Remote I/O or message commu- | Remote I/O communications and/or message communications
(green) (green) | nications in progress (normal are active on the Network.
status)
ON OFF Checking for node address dupli- | Checking whether the Unit's node address has been set on
(green) cation another node.
ON Flashing | Waiting for connection The Unit is waiting for a connection from the Master Unit.
(green) (green)
ON (red) |OFF Watchdog timer error A watchdog timer error occurred in the Unit. Replace the Unit.
Flashing |OFF Incorrect switch settings A mistake has been made in the switch settings. Check the set-
(red) tings and restart the Slave.

ON ON Node address duplication The Slave Unit's node address has been set on another node.
(green) (red) Change the settings to eliminate the duplication and restart the
Slave.

ON ON Bus Off error detected The communications controller detected a Bus Off status and

(green) (red) communications have been stopped.
Check the following and restart the Slave: Master/Slave baud
rates, for loose or broken cables, for noise, cable lengths, and
Terminating Resistors.

ON Flashing | Communications timeout The connection with the Master Unit timed out.

(green) (red) Check the following and restart the Slave: Master/Slave baud
rates, for loose or broken cables, for noise, cable lengths, and
Terminating Resistors.

8-1-2 C200H I/O Link Unit Seven-segment Display
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C200H I/O Link Units have a 2-digit, 7-segment display that normally indi-
cates the C200H I/O Link Unit's node address (decimal value from 00 to 63).
When an error occurs, the display will alternate between the error code and
the node address of the faulty C200H 1/O Link Unit. If more than one error
occurs at the same time, the error codes will be displayed in sequence, fol-
lowed at the end by the faulty Unit's node address.

Normal: C200H I/O Link Unit node address

Error: Error code and faulty C200H I/O Link Unit's node address

Dot Indicators

Read/Write Area default/user settings

The dots at the lower-right of each digit are operated by bit 13 (Read/Write
Area default setting) of the Status Area (first word of the IR Area + 5 words),
and show whether user settings or default settings are being used for the
Read/Write Area. The dots are lit when the default settings are used and not
lit when the user settings are used.
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Seven-segment Display

The 7-segment digits show the C200H 1/O Link Unit's node address during
normal operation, but alternate between the error code and the Unit's node
address when an error occurs. The following table outlines the operation of

the display.
Status Display
Error Watchdog timer Not lit
Memory or system | Error code only Lit

error

Other errors

Error code and error node address
alternate (see diagram below)

The following diagram illustrates the alternating display of the error code and
error node address.

8-2 Troubleshooting

.. OFF(0.3s
—— Err(z; Ct;de M 7 Errorcode ——(>) ----------
5 @asy .-

OFF (0.3 s) Node(ad()jress - OFF (0.3 s)
1s

If more then one error occurs at the same time, each error code will be dis-
played in sequence, followed at the end by the error node address.

8-2-1 Slave Unit Troubleshooting

Red Indicator Use the following table to troubleshoot problems in a Slave that has a red indi-
(ON or Flashing) cator that is ON or flashing.

Error

Probable cause

The MS indicator is a constant red.

The Slave Unit is faulty. Replace the Unit.

The MS indicator is flashing red.

the baud rate.

» Check that the Slave’s baud rate setting is correct. The setting must
be 125 kbps, 250 kbps, or 500 kbps. Restart the Unit after changing

* Replace the Unit if the MS indicator continues to flash red even
though the baud rate setting is correct.
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Error

Probable cause

ately.

After the MS indicator turns green, the NS indi-
cator does not flash green - it turns red immedi-

Restart the faulty Slave Unit after checking the following points.

» Make sure that the Master and Slaves baud rate settings all match. If
they do not match, set all of the baud rates to the same value.

» Check for a node address duplication. If necessary change the node
address 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.”

» Check whether all of the Slaves’ settings are correct.
« If a particular Slave’s NS indicator is always red, replace that Slave.

a short time
or

red after a short time.

The NS indicator lights green but turns red after

The NS indicator lights green but starts flashing

» Restart the faulty Slave Unit after checking the following points.

* Make sure that there are 121-Q Terminating Resistors connected at
both ends of the trunk line. Connect 121-Q Terminating Resistors if
the wrong resistance is being used.

» Check whether all of the Slaves’ settings are correct.
» Check whether the communications cables are connected properly.
» 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 an OMRON Master Unit, refer to the
Master Unit’s Operation Manual. If an error has occurred in a Master
Unit supplied by another maker, refer to the relevant operation man-
ual.

« If a particular Slave’s NS indicator is always red, replace that Slave.

Trouble Adding a Slave to
the Network

Use the following table to troubleshoot problems in adding a Slave to the net-

work.

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 V DC.

Make sure that the Master is operating properly.

When using an OMRON Master, refer to the Master Unit's Operation
Manual. When using another company’s Master Unit, refer to that Mas-
ter's user’'s manual.

Check whether the communications cables are connected properly.
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 Master Unit's Operation
Manual. When using another company’s Master Unit, refer to that Mas-
ter's operation 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 per-
form the clear scan list operation, check that the Slave has joined the net-
work, and then perform the create scan list operation.

If another company’s Master Unit is being used, refer to that Master’s
operation 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 perform
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 1/O area does not overlap with
that of another Slave. If there is an overlap, change the Slave’s node
address to eliminate it.

— Make sure that the allocated I/O area does not exceed the allowed
range shown below:
C200HW-DRM21-V1 Output: IR 050 to IR 099
Input: IR 350to0 IR 399
If the I/O area exceeds this range, change the Slave's node address
to correct the problem.
When using another company’s Master Unit, check that the 1/O size reg-
istered in the Master’s scan list matches the actual I/O size of the Slave.
The I/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 B Slave Device Protocol for details and register the correct
value in the Master’s scan list. Refer to the Master’s manual for details on
registering the values.

8-2-2 Analog Input Unit Troubleshooting

DRT1-AD04

Error

Probable cause

The AD converted data is FFFF.

The Analog Input Terminal’'s open-circuit detection function is activated
when the input range is set to 1 to 5 V and the voltage drops below 0.8 V or
the input range is set to 4 to 20 mA and the current drops below 3.2 mA.
The converted data is set to FFFF when the open-circuit detection function
is activated.

Check the Analog input’s cables for broken wires or incorrect wiring.

When the input signal rises above 0.8 V or 3.2 mA, the converted data will
automatically return to its normal range.
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DRT1-ADO4H

Error

Probable cause

The AD converted data is 7FFF when the
disconnection indicator is lit.

The Analog Input Terminal’s open-circuit detection function is activated
when the input range is set to 1 to 5 V and the voltage drops below 0.8 V or
the input range is set to 4 to 20 mA and the current drops below 3.2 mA.
The converted data is set to FFFF when the open-circuit detection function
is activated. The disconnection indicator will be lit at the same time.

Check the Analog input’s cables for broken wires or incorrect wiring.

When the input signal rises above 0.8 V or 3.2 mA, the converted data will
automatically return to its normal range. The disconnection indicator will go
out at the same time.

8-2-3 Temperature Input Terminal Troubleshooting

Use the
minal.

following table to troubleshoot problems in the Temperature Input Ter-

Error

Probable cause

The temperature data is 7FFF when the dis-
connection indicator is lit.

Check the temperature sensor cables for broken wires or incorrect wiring.
Check that input cables are wired properly.

Check that the cold junction compensator is connected properly
(applicable to the DRT1-TS04T only).

8-2-4 C200H I/O Link Unit

Troubleshooting

When an error occurs in the C200H I/O Link Unit and the error code is dis-
played by the 7-segment display, use the following table to troubleshoot the
problem. If the error code is not shown on the 7-segment display, use the
table under the heading Identifying Errors from Symptoms to troubleshoot the
problem.

Identifying Errors from Seven-segment Display

Display Probable cause Possible remedy

PLC is not in PROGRAM mode.

Co Attempt was made to set the Link Area when the | 1.Turn OFF bit 00 of the software switches.

2.Switch the PLC’s operating mode to PROGRAM mode.
3.Turn ON bit 00 of the software switches again.

C3 Invalid setting values in Link Area. 1.Turn OFF bit 00 of the software switches.

2.Check the area settings, address settings, and size
settings, and correct if necessary.

3.Turn ON bit 00 of the software switches again.

Unit.
e The Master Unit is not operati
¢ The cables are not connected

D9 Timeout error in communications with Master 1.Check the status of the Master Unit.

« A source of noise is close to the Master Unit. | 3-1f the error is not cleared after taking the above steps,

2.Check that the DeviceNet communications cables are
ng. connected properly and that noise preventative mea-
properly. sures have been taken.

restart the Unit.

EO The Network’s communications power is not Check the Network’s power supply and wiring, and restart
being supplied normally. the Unit.

E4 The Unit's Read/Write Area is set to default set- | 1.Check that the area address settings for the SYSMAC
tings with other Communications Units con- BUS Masters, DeviceNet Masters, and DeviceNet
nected. Slaves are not overlapping.

2.Set the Read/Write Area settings using bit 00 of the soft-
ware switches. (If the settings are overlapping intention-
ally, the Unit will operate according to the Read/Write
Area settings after setting this bit.)

3.Restart the Unit.

E6 The CPU Unit is mounted to a C200H or Remount the CPU Unit to a C200HE, C200HG, or
C200HS PLC. C200HX PLC, and restart the PLC.
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_
Display Probable cause Possible remedy

E8 Internal non-volatile memory data error 1.Set the Read/Write Area settings using bit 00 of the soft-

ware switches.
2.Restart the Unit.
3.If the error is not cleared, replace the Unit.

FO Duplicate node address error Reset the node address to a number that is not used by

another Unit, and restart the Unit.

F1 Bus Off error 1.Check that the DeviceNet communications cables are
wired connected, and that noise preventative measures
have been taken.

2.Restart the Unit.
Master Unit baud rate setting error Make sure that the baud rate settings match and restart
the Unit.

F3 Front/rear-panel DIP switch setting error * Make sure pin 4 on the front panel, and pins 7 and 8 on

« Pin 4 of front-panel DIP switch is ON. the rear panel are turned OFF.

« Pins 1 and 2 of front-panel DIP switch are e Turn ON or OFF pins 1 and 2 according to the correct
ON. baud rate setting.

* Pin 7 or 8 on rear-panel DIP switch is ON.

F6 CPU Unit interface error from noise Remove cause of noise and restart the Unit.

If the error is not cleared, replace the C200H I/O Link Unit
or the CPU Unit.

F9 Hardware error 1.Restart the Unit

2.1f the error is not cleared, replace the Unit.

Identifying Errors from Symptoms

Symptom

Probable Cause

Possible remedy

The power is ON, but the Slave Unit's
indicators are all OFF.

CPU Unit error caused by noise inter-
ference.

Restart the Unit.

The Read/Write Area’s settings have
been set, but data is not being
refreshed according to the settings.

The settings have not been validated.

1.Turn ON bit 00 of the software
switches.

2.Reset the Unit.

The Unit has not been reset.

Restart the PLC or turn ON and OFF
the Unit’'s Restart Bit. With C200HX/
HG/HE PLCs, these bits are in AR 01.
With CS-series PLCs, these bits are in
words A502 to A507.

After setting the areas and operating
the Unit, the data in the output area fre-
quently appears as unexpected values.

The area settings are overlapping with
those of other Communications Units.

Check the area settings of other Com-
munications Units, and correct settings
so that data is not written to an area
already being used by another Unit.

When reading the Slave’s DM Area
from the Master, unstable values are
returned and the data is unreadable.

Attempt was made to access of words
from DM 4096 onwards in the
C200HE-CPU11 CPU Unit.

Access the correct words only.

The Explicit Connection Established
Flag is ON in the C200H 1/O Link Unit’s
status words, but Unit is not receiving
an explicit message from the Master.

The Network cables are disconnected,
or the Master Unit's power supply is
OFF. (OMRON Master Units do not
have timeouts when explicit message
communications are used, so the
Explicit Connection Established Flag
will not turn OFF even if communica-
tions are stopped).

Restart the Master Unit, or connect the
cables correctly. (Timeouts cannot be
set for OMRON Master Units using
explicit message communications.)
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8-2-5 RS-232C Unit Troubleshooting

Symptom Probable cause Possible remedy
The RS-232C Unit's ERR indicator is lit. | The RS-232C Unit is damaged. Replace the RS-232C Unit.

RS-232C port communications error The wiring is incorrect, or the cables Check the wiring with the RS-232C

communications status word is ON.

(the Unit's RD and SD indicators are are not connected properly. Unit and correct it if necessary.
not lit). The RS-232C port's parameters do not | Reset the RS-232C port's parameters
match those of the RS-232C Unit. to match the parameters of the RS-
232C Unit.
Parameter Error Flag (bit 01 or 09) in | The parameters are set incorrectly. Reset the parameters correctly using

the PARAMETER SET command, then
execute the RS-232C PORT RESET
command or restart the RS-232C Unit.

Parity Error Flag (bit 04 or 12) in co

m- | The parity setting does not match the | Reset the RS-232C port’s parity setting

munications status word is ON. setting in the RS-232C Unit. to match the parity of the RS-232C
Unit.

Overrun Error Flag (bit 05 or 13) in The baud rate does not match the set- | Reset the RS-232C port’s baud rate to

communications status word is ON. ting in the RS-232C Unit. match the baud rate of the RS-232C
Unit.

Framing Error Flag (bit 06 or 14) in The character block settings (data Reset the RS-232C port’s character

communications status word is ON. length, parity, and stop bits) do not block (data length, parity, and stop bits)

match those in the RS-232C Unit. to match the character block of the RS-

232C Unit.

Receive Buffer Error Flag (bit 07 or 15) | The receive buffer has overflowed. The receive buffer for each of the RS-

in communications status word is ON. 232C Unit’s ports is 1,024 bytes.

Increase the reading frequency so that
the receive buffer does not overflow.

If the receive buffer has overflown, exe-
cute the RS-232C PORT RESET com-
mand or restart the RS-232C Unit.

8-3 Maintenance

8-3-1 Cleaning

& Caution

8-3-2 Inspection
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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 cannot 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.
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Inspection Equipment

Inspection Procedure

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 May be Required

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?

8-3-3 Replacing Nodes

Precautions

Settings after Replacing

Nodes

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.

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.

After replacing a Unit, set the new Unit's switches to the same settings that
were on the old Unit.
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Appendix A
Node Address Settings Table

This appendix shows all of the node address settings for Slaves that have node addresses set in binary with
pins 1 through 6 of the Slave’s DIP switch. There are some differences in the location and orientation of the DIP

switches, but the node address is always set in binary.

(0: OFF, 1: ON)

Node

32

33
34

35
36
37

38
39

40

41

42

43

44
45

46
a7

48

49

50
51

52

53
54
55
56
57

58
59

60
61

62

63

DIP switch setting

Pinl1|Pin2|Pin3[Pin4]|Pins| Pine | address

Node
address

10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

DIP switch setting

Pin1 | Pin2|Pin3|Pind4|Pin5|Pin6
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Appendix B
Using Another Company’s Master Unit

This appendix explains how to operate an OMRON Slave when the Slave is connected to a Master manufac-
tured by another company.

Use Poll Connection with Output Slaves

If the Slave has outputs, do not communicate with the Master through a bit strobe connection.

There are several DeviceNet /0 communications methods, including poll and bit strobe connections, but
DeviceNet specifications allow the bit strobe connection with inputs only. OMRON Master Units conform to
these specifications and communicate with Output Slaves through a poll connection, but some other com-
pany’s Masters allow bit strobe connections with Output Slaves. Before connecting an OMRON Slave to
another company’s Master, verify the Master’s connection specifications.

About EDS Files

When connecting an OMRON Slave to another company’s Master, it may be necessary to install the OMRON
Slave’s EDS file in the other company’s configurator to set the Slave’s information in the Master. With some
companies’ Masters, the Slaves can be connected without making settings.

With some other companies’ configurators, installing the OMRON Slave’s EDS file in the configurator will allow
you to make various parameter settings from the configurator.

If you can't obtain a copy of the EDS file or the other company’s configurator does not support EDS files, it will
be necessary to directly input settings such as the connection type and data size.

Installing an EDS File

EDS files are provided by the manufacturer for each Slave and contain settings such as the Slave’s ID and I/O
data sizes. If the EDS file is installed in the configurator, the Slave’s settings can be changed and the 1/O size
will be input automatically when the Master’s scan list is created.

EDS files for the Slaves described in this manual can be downloaded from the product catalog at the following
website:

http://www.odva.astem.or.jp
Locate the EDS file for the desired Slave and install that EDS file in the configurator. Installation procedures
vary; refer to the configurator's manuals for details on the installation procedure.

Inputting Settings Directly

If you can’t obtain a copy of the EDS file or the other company’s configurator does not support EDS files, it will
be necessary to directly input settings such as the connection type and data size. (Always select the connec-
tion type that is supported by the Slave.)

The following connection types are allowed in DeviceNet communications.

Connection type Operation Remarks

poll Data is exchanged in individual command/ ---
response transmissions from the Master to each
Slave. The output data is transferred in commands
and the input data is received in responses.
bit strobe The Master broadcasts a command and multiple | The command is sent just once, so the cycle time

Slaves return input data in their responses.

is short, however this method supports a maxi-
mum of 8 bytes of input data from Slaves.

change of state
(COos)

Data is transmitted when the data has changed in
the Master or Slave.

Data is transmitted only when there has been a
change. Devices that do not need to communi-
cate will not communicate, so the network usage
is more efficient.

cyclic

The Master and Slaves transmit input/output data
cyclically (at fixed intervals).
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Table of Connection Type and Data Size Settings

The following table lists the I/O data sizes for each OMRON Slave as well as the supported

(A “Yes” indicates that the connection is supported; a “No” indicates that it is not.)

connection types.

Slave group Model Connection type Data sizes
poll bit change | cyclic IN ouT
strobe | of state
Transistor Remote 1/0O Terminals | DRT1-ID08 Yes Yes No No 1 0
DRT1-ID08-1 Yes Yes No No 1 0
DRT1-ID16 Yes Yes No No 2 0
DRT1-ID16-1 Yes Yes No No 2 0
DRT1-OD08 Yes No No No 0 1
DRT1-OD08-1 Yes No No No 0 1
DRT1-OD16 Yes No No No 0 2
DRT1-OD16-1 Yes No No No 0 2
DRT1-MD16 Yes No No No 1 1
Transistor Remote 1/0 Terminals | DRT1-ID16T Yes Yes No No 2 0
with 3-tier 1/0O Terminal Blocks DRT1-ID16T-1 Yes Yes No No 2 0
DRT1-ID16TA Yes Yes No No 2 0
DRT1-ID16TA-1 Yes Yes No No 2 0
DRT1-OD16T Yes No No No 0 2
DRT1-OD16T-1 Yes No No No 0 2
DRT1-OD16TA Yes No No No 0 2
DRT1-OD16TA-1 Yes No No No 0 2
DRT1-MD16T Yes No No No 1 1
DRT1-MD16T-1 Yes No No No 1 1
DRT1-MD16TA Yes No No No 1 1
DRT1-MD16TA-1 Yes No No No 1 1
Transistor Remote 1/0 Terminals | DRT1-ID32ML Yes Yes No No 4 0
with Connectors DRT1-ID32ML-1 Yes Yes No No 4 0
DRT1-OD32ML Yes No No No 0 4
DRT1-OD32ML-1 Yes No No No 0 4
DRT1-MD32ML Yes No No No 2 2
DRT1-MD32ML-1 Yes No No No 2 2
Remote Adapters DRT1-ID16X Yes Yes No No 2 0
DRT1-ID16X-1 Yes Yes No No 2 0
DRT1-OD16X Yes No No No 0 2
DRT1-OD16X-1 Yes No No No 0 2
Sensor Terminals DRT1-HD16S Yes Yes No No 2 0
DRT1-ND16S Yes No No No 1 1
Temperature Input Terminals DRT1-TS04T Yes Yes No No 8 0
DRT1-TS04P Yes Yes No No 8 0
Analog Input Terminals DRT1-AD04 Yes Yes No No 8 0
DRT1-AD04H Yes Yes No No 8 0
Analog Output Terminals DRT1-DA02 Yes No No No 0 4
CQML1 I/O Link Unit CQM1-DRT21 Yes No No No 2 2
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Slave group Model Connection type Data sizes
poll bit change | cyclic IN ouT
strobe | of state
Environment-resistive Transistor | DRT1-1D08C Yes Yes No No 1 0
Terminals DRT1-HD16C Yes Yes No No 2 0
DRT1-HD16C-1 Yes Yes No No 2 0
DRT1-OD08C Yes No No No 0 1
DRT1-wWD16C Yes No No No 0 2
DRT1-WD16C-1 Yes No No No 0 2
DRT1-MD16C Yes No No No 1 1
DRT1-MD16C-1 Yes No No No 1 1
Waterproof Terminals DRT1-ID04CL Yes Yes No No 1 0
DRT1-ID04CL-1 Yes Yes No No 1 0
DRT1-ID08CL Yes Yes No No 1 0
DRT1-ID08CL-1 Yes Yes No No 1 0
DRT1-OD04CL Yes No No No 0 1
DRT1-OD04CL-1 Yes No No No 0 1
DRT1-OD08CL Yes No No No 0 1
DRT1-OD08CL-1 Yes No No No 0 1
B7AC Interface Unit DRT1-B7AC Yes Yes No No 4 0
C200H 1/O Link Unit C200HW-DRT21 Yes Yes No No O0to64 |Oto64
(See (See (See
note 1.) note 2.) |note 2.)
RS-232C Unit DRT1-232C2 Yes Yes No No 2 0

Note 1. The bit strobe connection is supported only when the output size is set to 0 bytes and the input size
is set to 8 bytes.

2. The data sizes can be changed.

3. The device profiles below contain more detailed DeviceNet specifications if more information needs
to be registered in the scan list.

Device Profiles for Regular and Environment-resistive Slaves

The following device profiles contains more detailed DeviceNet specifications for General-purpose and Envi-

ronment-resistive Slaves if more information needs to be registered in the scan list.|

General data

Compatible DeviceNet Specifications

Volume | - Release 1.3

Volume Il - Release 1.3 (See note)

Header name

OMRON Corporation

Header ID = 47

Device protocol name

Slaves: Generic

Protocol number =0

Manufacturer catalog number

W347

Manufacturer revision

1.0
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Physical conform- | Network current consumption 40 mA max. (24 V DC) for the following Units:

ance data CQM1-DRT21, DRT1-HD16S, DRT1-ND16S, and
DRT1-OD08CL

30 mA max. (24 V DC) for the following Units:

DRT1-ID08(-1), DRT1-ID16(-1), DRT1-OD08(-1),
DRT1-OD16(-1), DRT1-ID16T(-1), DRT1-OD16T(-1),
DRT1-MD16T(-1), DRT1-WD16C(-1), DRT1-MD16C(-1),
DRT1-ID16X(-1), DRT1-OD16X(-1), DRT1-AD04,
DRT1-AD04H, DRT1-DA02, DRT1-IDO8CL(-1),
DRT1-ID08C, DRT1-HD16C(-1), DRT1-TS04T, and
DRT1-TS04P

25 mA max. (24 V DC) for the following Units:
DRT1-MD16 and DRT1-ID04CL(-1),

50 mA max. (24 V DC) for the following Units:

DRT1-ID16TA(-1), DRT1-OD16TA(-1),
DRT1-MD16TA(-1), and DRT1-ID32ML(-1),

90 mA max. (24 V DC) for the following Unit:
DRT1-OD32ML(-1)

70 mA max. (24 V DC) for the following Units:
DRT1-MD32ML(-1) and DRT1-B7AC

35 mA max. (24 V DC) for the following Unit:
DRT1-OD04CL(-1)

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

Note For Analog Input Terminals, Analog Output Terminals, and Temperature Input Terminals, Volume | is 1.2
and Volume Il'is 1.1.

Object Mounting
Identity 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 0
3 Product code Yes No See note 2.
4 Revision Yes No 1.3 (See note 1.)
5 Status (bits supported) | Yes No Bit O only
6 Serial number Yes No Unique for each Unit
7 Product name Yes No Same as the model name.
8 State No No
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Item

DeviceNet service

Parameter option

Object instance Service

O5Reset

No

OEGet_Attribute_Single

No

Note 1. For Analog Input Terminals, Analog Output Terminals, and Temperature Input Terminals, Revision is

1.2.

2. The product code depends on the Slave. Refer to the following table.

Model Product code
DRT1-1D08 100
DRT1-1D08-1 106
DRT1-ID16 102
DRT1-ID16-1 108
DRT1-ODO08 101
DRT1-0OD08-1 107
DRT1-OD16 103
DRT1-OD16-1 109
DRT1-MD16 168
DRT1-ID16T 122
DRT1-ID16T-1 125
DRT1-OD16T 124
DRT1-OD16T-1 127
DRT1-MD16T 123
DRT1-MD16T-1 126
DRT1-ID16TA 142
DRT1-ID16TA-1 146
DRT1-OD16TA 144
DRT1-OD16TA-1 148
DRT1-MD16TA 143
DRT1-MD16TA-1 144
DRT1-ID32ML 128
DRT1-ID32ML-1 131
DRT1-OD32ML 129
DRT1-OD32ML-1 132
DRT1-MD32ML 130
DRT1-MD32ML-1 133
DRT1-ID16X 104
DRT1-ID16X-1 110
DRT1-OD16X 105
DRT1-OD16X-1 111
DRT1-HD16S 2
DRT1-ND16S 9
DRT1-TS04T 302
DRT1-TS04P 303
DRT1-AD04 300
DRT1-AD04H 304
DRT1-DA02 301
CQM1-DRT21 50
DRT1-1D04CL 134
DRT1-ID04CL-1 138
DRT1-ID08CL 136

327




Using Another Company's Master Unit Appendix B
Model Product code
DRT1-IDO8CL-1 140
DRT1-ID08C 112
DRT1-HD16C 120
DRT1-HD16C-1 115
DRT1-OD04CL 135
DRT1-OD04CL-1 139
DRT1-ODO08CL 137
DRT1-ODO8CL-1  |141
DRT1-OD08C 113
DRT1-WD16C 121
DRT1-WD16C-1 116
DRT1-MD16C 114
DRT1-MD16C-1 117
DRT1-B7AC 430
Message Router Object (0x02)
Object class Attribute Not supported
Service Not supported
Object instance | Attribute Not supported
Service Not supported
Header 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 (hexadecimal)
4 Bus Off counter No 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 No No ---
Item DeviceNet service Parameter option
Object instance Service OEGet_Attribute_Single No
4BAllocate_Master/Slave_Connection_Set No
4CRelease_Master/Slave_Connection_Set No
Assembly Object (0x04)
Object class Attribute Not supported
Service Not supported
Item ID content Get (read) | Set (write) Value
Object instance 1 | Attribute 1 Number of members in list | No No
(Instance type 2 Member list No No -
Static 1/0)
3 Data Yes No -
9 Baud rate switch value No No ---
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Item DeviceNet service Parameter option
Object instance 1 | Service OEGet_Attribute_Single No
(Instance type
Static 1/0)
Connection Object (0x05)
Object 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 00 (hexadecimal)
3 Transport class trigger Yes No 83 (hexadecimal)
4 Produced connection ID Yes No
5 Consumed connection ID Yes No ---
6 Initial comm. characteristics Yes No 21 (hexadecimal)
7 Produced connection size Yes No 0DO0O0 (hexadecimal)
8 Consumed connection size Yes No 0DO00 (hexadecimal)
9 Expected packet rate Yes Yes ---
12 Watchdog time-out action Yes No 01 (hexadecimal)
13 Produced connection path length Yes No 00 (hexadecimal)
14 Produced connection path Yes No
15 Consumed connection path length | Yes No 00 (hexadecimal)
16 Consumed connection path Yes No ---
17 Production inhibit time Yes No 00 (hexadecimal)
Item DeviceNet service Parameter option
Object instance 1 | Service O5Reset No
OEGet_Attribute_Single No
10Set_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 01 (hexadecimal)

3 Transport class trigger Yes No 82 (hexadecimal)

4 Produced connection ID Yes No ---

5 Consumed connection ID Yes No ---

6 Initial comm. characteristics Yes No 01 (hexadecimal)

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 01 (hexadecimal)

13 Produced connection path length Yes No See note.

14 Produced connection path Yes No See note.

15 Consumed connection path length | Yes No See note.

16 Consumed connection path Yes No See note.

17 Production inhibit time Yes No 00 (hexadecimal)

Item DeviceNet service Parameter option

Object instance 2 | Service O5Reset No

OEGet_Attribute_Single No

10Set_Attribute_Single No
Note These values depend on the type of Slave being used. Refer to the following table.

Model Produced | Consumed | Produced Produced connection Consumed | Consumed connection
connection | connection | connection path connection path
size size path length path length

DRT1-1D08 01H 00H 6 20_04 24 01_30 03 0
DRT1-ID08-1 01H 00H 6 20_04 24 01_30 03 0
DRT1-ID16 02H 00H 6 20 04 24 01_30 03 0
DRT1-ID16-1 02H 00H 6 20 _04_24 01_30 03 0
DRT1-OD08 00H 01H 0 6 20_04 24 01_30_03
DRT1-0D08-1 O0H 01H 0 6 20_04 24 01_30_03
DRT1-OD16 00H 02H 0 6 20_04 24 01_30_03
DRT1-OD16-1 00H 02H 0 6 20_04 24 01_30 03
DRT1-MD16 01H 01H 6 20_04_24 01 _30 03 6 20 _04 24 01_30 03
DRT1-ID16T 02H 0OH 6 20_04 24 01_30 03 0
DRT1-ID16T-1 02H 00H 6 20_04_24 01_30_03 0
DRT1-OD16T 0OH 02H 0 6 20_04 24 01_30 03
DRT1-OD16T-1 0OH 02H 0 6 20_04 24 01 _30 03
DRT1-MD16T 01H 01H 6 20_04_24 01 _30 03 6 20 _04 24 01_30 03
DRT1-MD16T-1 01H 01H 6 20_04 24 01_30 03 6 20_04 24 01_30_03
DRT1-ID16TA 02H O0H 6 20_04_24 01_30 03 0
DRT1-ID16TA-1 02H 00H 6 20_04_24 01_30 03 0
DRT1-OD16TA 00H 02H 0 6 20_04 24 01_30_03
DRT1-OD16TA-1 O0H 02H 0 6 20_04 24 01_30 03
DRT1-MD16TA 01H 01H 6 20_04_24 01 _30 03 6 20_04 24 01_30 03
DRT1-MD16TA-1 01H 01H 6 20_04_24_01_30_03 6 20_04_24_01_30_03
DRT1-ID32ML 04H 00H 6 20_04_24 01_30_03 0
DRT1-ID32ML-1 04H 00H 6 20_04_24 01_30_03 0
DRT1-OD32ML 0OH 04H 0 6 20 _04 24 01 _30 03
DRT1-OD32ML-1 OO0H 04H 0 6 20_04_24_01_30_03
DRT1-MD32ML 02H 02H 6 20_04 24 01_30 03 6 20_04 24 01_30_03
DRT1-MD32ML-1 02H 02H 6 20_04 24 01_30 03 6 20_04 24 01_30_03
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Model Produced | Consumed | Produced Produced connection Consumed | Consumed connection
connection | connection | connection path connection path
size size path length path length
DRT1-ID16X 02H 00H 6 20_04_24_01_30_03 0
DRT1-ID16X-1 02H 00H 6 20_04 24 01_30 03 0
DRT1-OD16X 00H 02H 0 6 20_04_24_01_30_03
DRT1-OD16X-1 00H 02H 0 6 20_04_24_01_30_03
DRT1-HD16S 02H 00H 6 20_04_24_01_30_03 0
DRT1-ND16S 01H 01H 6 20_04_24 01_30_03 6 20_04_24_01_30_03
DRT1-TS04T 08H 00H 6 20_04 24 01_30 03 0
DRT1-TS04P 08H 00H 6 20_04 24 01_30 03 0
DRT1-AD04 04H or 08H | OOH 6 20_04 24 01_30 03 0
DRT1-AD04H 08H 00H 6 20_04 24 01_30 03 0
DRT1-DA02 00H 04H 0 6 20_04 24 01_30_03
CQM1-DRT21 02H 02H 6 20_04 24 01_30 03 6 20_04 24 01_30_03
DRT1-ID04CL 01H 00H 6 20_04_24_01_30_03 0
DRT1-ID04CL-1 01H 00H 6 20 04 24 01_30 03 0
DRT1-1D08CL 01H 00H 6 20_04_24_01_30_03 0
DRT1-ID08CL-1 01H 00H 6 20_04_24_01_30_03 0
DRT1-ID08C 01H 00H 6 20_04_24_01_30_03 0
DRT1-HD16C 02H 00H 6 20_04_24_01_30_03 0
DRT1-HD16C-1 02H 00H 6 20 04 24 01_30 03 0
DRT1-OD04CL 00H 01H 0 6 20_04 24 01_30 03
DRT1-OD04CL-1 00H 01H 0 6 20_04 24 01_30_03
DRT1-OD08CL OOH 01H 0 6 20_04 24 01_30_03
DRT1-OD08CL-1 00H 01H 0 6 20_04 24 01_30_03
DRT1-OD08C 00H 01H 0 6 20_04 24 01_30_03
DRT1-WD16C 00H 01H 0 6 20_04_24_01_30_03
DRT1-WD16C-1 00H 01H 0 6 20 04 24 01_30 03
DRT1-MD16C 01H 01H 6 20_04_ 24 01_30_03 6 20_04_24_01_30_03
DRT1-MD16C-1 01H 01H 6 20_04_24 01_30_03 6 20_04_24_01_30_03
DRT1-B7AC 04H 00H 6 20_04_24 01_30_03 0
Item Section Information Max. number of instances

Object instance 3 |Instance type Bit strobed I/O 1

Production trigger Cyclic

Transport type Server -

Transport class 2 -—-
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Item ID content Get Set Value
(read) (write)

Object instance 3 |Attribute |1 State Yes No ---
2 Instance type Yes No 01 (hexadecimal)
3 Transport class trigger Yes No 82 (hexadecimal)
4 Produced connection ID Yes No ---
5 Consumed connection ID Yes No ---
6 Initial comm. characteristics Yes No 01 (hexadecimal)
7 Produced connection size Yes No See note.
8 Consumed connection size Yes No 0800H
9 Expected packet rate Yes Yes ---
12 Watchdog time-out action Yes No 01
13 Produced connection path length Yes No See note.
14 Produced connection path Yes No See note.
15 Consumed connection path length | Yes No See note.
16 Consumed connection path Yes No See note.

Item DeviceNet service Parameter option

Object instance 3 | Service O5Reset No
OEGet_Attribute_Single No
10Set_Attribute_Single No

Note These values depend on the type of Slave being used. Refer to the following table.

Model Produced | Produced Produced connection | Consumed | Consumed connection
connection | connection path connection path
size path length path length
DRT1-1D08 01H 6 20_04_24 01_30_03 0
DRT1-ID08-1 01H 6 20_04_24 01_30_03 0
DRT1-ID16 02H 6 20_04_24 01_30_03 0
DRT1-ID16-1 02H 6 20_04_24 01_30_03 0
DRT1-OD08 O00H 0 6 20_04_24_01_30_03
DRT1-OD08-1 O00H 0 6 20_04_24 01_30_03
DRT1-OD16 O00H 0 6 20_04_24 01_30_03
DRT1-OD16-1 O00H 0 6 20_04_24_01_30_03
DRT1-MD16 01H 6 20_04_24 01_30_03 0
DRT1-ID16T 02H 6 20_04_24 01_30_03 0
DRT1-ID16T-1 02H 6 20_04_24 01_30_03 0
DRT1-OD16T OO0H 0 6 20_04_24_01_30_03
DRT1-OD16T-1 O00H 0 6 20_04_24_01_30_03
DRT1-MD16T 01H 6 20_04_24 01_30_03 0
DRT1-MD16T-1 01H 6 20_04_24 01_30_03 0
DRT1-ID16TA 02H 6 20_04_24 01_30_03 0
DRT1-ID16TA-1 02H 6 20_04 24 01_30 03 0
DRT1-OD16TA OOH 0 6 20_04_24 01_30_03
DRT1-OD16TA-1 OOH 0 6 20_04_24 01_30_03
DRT1-MD16TA 01H 6 20 04 24 01_30 03 0
DRT1-MD16TA-1 01H 6 20_04 24 01_30 03 0
DRT1-ID32ML 04H 6 20_04_24 01_30_03 0
DRT1-ID32ML-1 04H 6 20_04_24 01_30_03 0
DRT1-OD32ML OOH 0 6 20_04_24_01_30_03
DRT1-OD32ML-1 O00H 0 6 20_04_24_01_30_03
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Model Produced | Produced Produced connection | Consumed | Consumed connection
connection | connection path connection path
size path length path length
DRT1-MD32ML 02H 6 20_04_24 01_30_03 0
DRT1-MD32ML-1 02H 6 20_04_24 01_30_03 0
DRT1-ID16X 02H 6 20_04_24 01_30_03 0
DRT1-ID16X-1 02H 6 20_04_24 01_30_03 0
DRT1-OD16X 00H 0 6 20_04_24 01_30_03
DRT1-OD16X-1 OOH 0 6 20_04_24 01_30_03
DRT1-HD16S 02H 6 20_04_24 01_30_03 0
DRT1-ND16S 01H 6 20_04_24 01_30_03 0
DRT1-TS04T 08H 6 20_04_24 01_30_03 0
DRT1-TS04P 08H 6 20_04_24 01_30_03 0
DRT1-AD04 04H or 0O8H |6 20_04_24 01_30_03 0
DRT1-AD04H 08H 6 20_04_24 01_30_03 0
DRT1-DA02 00H 0 6 20_04_24 01_30_03
CQM1-DRT21 02H 6 20_04_24 01_30_03 0
DRT1-ID04CL 01H 6 20_04_24 01_30_03 0
DRT1-ID04CL-1 01H 6 20 04 24 01_30 03 0
DRT1-1D08CL 01H 6 20_04_24 01_30_03 0
DRT1-IDO8CL-1 01H 6 20_04_24 01_30_03 0
DRT1-ID08C 01H 6 20_04_24 01_30_03 0
DRT1-HD16C 02H 6 20_04_24 01_30_03 0
DRT1-HD16C-1 02H 6 20_04_24 01_30_03 0
DRT1-OD04CL OOH 0 6 20_04_24 01_30_03
DRT1-OD04CL-1 OOH 0 6 20_04_24 01_30_03
DRT1-OD08CL 00H 0 6 20_04_24 01_30_03
DRT1-OD08CL-1 00H 0 6 20_04_24 01_30_03
DRT1-OD08C OOH 0 6 20_04_24 01_30_03
DRT1-WD16C OOH 0 0
DRT1-WD16C-1 OOH 0 - 0 ---
DRT1-MD16C 01H 6 20_04_24 01_30_03 0
DRT1-MD16C-1 01H 6 20_04_24 01_30_03 0
DRT1-B7AC 04H 6 20_04_24 01_30_03 0

Device Profile for the C200H I/O Link Unit

General data

Compatible DeviceNet Specifications

Volume | - Release 1.3
Volume Il - Release 1.3

Header name

OMRON Corporation

Header ID = 47

Device type name

Slaves:

Communication adapter

Device type number =12

Manufacturer catalog number

W347

Manufacturer revision

1.0
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Physical conform- | Network current consumption 24V DC at 45 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
Identity 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 51
4 Revision Yes No 1.3
5 Status (bits supported) | Yes No Bit 0 only
6 Serial number Yes No Unique for each Unit
7 Product name Yes No C200HW-DRT21
8 State No No
Item DeviceNet service Parameter option
Object instance Service O5Reset No
OEGet_Attribute_Single No

Message Router Object (0x02)

Object class Attribute Not supported
Service Not supported
Object instance | Attribute Not supported
Service Not supported
Header specification addition | No

DeviceNet Object (0x03)

Object class Attribute Not supported

Service Not supported
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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 (hexadecimal)
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 No No
Item DeviceNet service Parameter option
Object instance Service OEGet_Attribute_Single No
4BAllocate_Master/Slave_Connection_Set No
4CRelease_Master/Slave_Connection_Set No
Connection Object (0x05
Object 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 (hexadecimal)
3 Transport class trigger Yes No 83 (hexadecimal)
4 Produced connection ID Yes No
5 Consumed connection ID Yes No ---
6 Initial comm. characteristics Yes No 21 (hexadecimal)
7 Produced connection size Yes No FEOO (hexadecimal)
8 Consumed connection size Yes No FEOO (hexadecimal)
9 Expected packet rate Yes Yes ---
12 Watchdog time-out action Yes No 0100 (hexadecimal)
13 Produced connection path length Yes No 0000 (hexadecimal)
14 Produced connection path Yes No
15 Consumed connection path length | Yes No 0000 (hexadecimal)
16 Consumed connection path Yes No ---
17 Production inhibit time Yes No 0000 (hexadecimal)
Item DeviceNet service Parameter option
Object instance 1 | Service O5Reset No
OEGet_Attribute_Single No
10Set_Attribute_Single No
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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
Item ID content Get Set Value
(read) (write)
Object instance 2 |Attribute |1 State Yes No ---
2 Instance type Yes No 0100 (hexadecimal)
3 Transport class trigger Yes No 82 (hexadecimal)
4 Produced connection ID Yes No ---
5 Consumed connection ID Yes No ---
6 Initial comm. characteristics Yes No 01 (hexadecimal)
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 (hexadecimal)
13 Produced connection path length Yes No 0000 (hexadecimal)
14 Produced connection path Yes No No
15 Consumed connection path length | Yes No 0000 (hexadecimal)
16 Consumed connection path Yes No No
17 Production inhibit time Yes No 0000 (hexadecimal)
Iltem DeviceNet service Parameter option
Object instance 2 | Service O5Reset No
OEGet_Attribute_Single No
10Set_Attribute_Single No
Note The number of bytes in the specified Read Area (Input Area) and Write Area (Output Area) is as follows:
Produced connection size: Read Area bytes (default: 0200 (hexadecimal))
Consumed connection size: Write Area bytes (default: 0200 (hexadecimal))
Item Section Information Max. number of instances
Object instance 3 |Instance type Bit strobed I/O 1
Production trigger Cyclic
Transport type Server -
Transport class 2 ---
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Item ID content Get Set Value
(read) (write)
Object instance 3 |Attribute |1 State Yes No ---
2 Instance type Yes No 0100 (hexadecimal)
3 Transport class trigger Yes No 82 (hexadecimal)
4 Produced connection ID Yes No ---
5 Consumed connection ID Yes No ---
6 Initial comm. characteristics Yes No 01 (hexadecimal)
7 Produced connection size Yes No See note.
8 Consumed connection size Yes No 0800 (hexadecimal)
9 Expected packet rate Yes Yes ---
12 Watchdog time-out action Yes No 0000 (hexadecimal)
13 Produced connection path length Yes No 0000 (hexadecimal)
14 Produced connection path Yes No No
15 Consumed connection path length | Yes No 0000 (hexadecimal)
16 Consumed connection path Yes No No
17 Production inhibit time Yes No 0000 (hexadecimal)
Item DeviceNet service Parameter option
Object instance 3 |Service |05 Reset No
OE Get_Attribute_Single No
10 Set_Attribute_Single No

Note The number of bytes in the specified Read Area (Input Area) is as follows:

Produced connection size:

PLC Object (0x2F)

Read Area bytes (default: 0200 (hexadecimal))

Object class Attribute Not supported
Service Not supported
Item DeviceNet service Parameter option

Object instance 1 Service 1C Block String Read Logical Area Address Length
(CIO Area 1: IR 000 to IR 235) 1D Block String N Read Logical Area Address Length
See note. 1E Block String Write Logical Area Address

1F Block String N Write Logical Area Address
Object instance 2 Service 1C Block String Read Logical Area Address Length
(CIO Area 2: IR 300 to IR 511) 1D Block String N Read Logical Area Address Length
See note. 1E Block String Write Logical Area Address

1F Block String N Write Logical Area Address
Object instance 3 Service 1C Block String Read Logical Area Address Length
(DM Area: DM 0 to DM 6143) 1D Block String N Read Logical Area Address Length
See note. 1E Block String Write Logical Area Address

1F Block String N Write Logical Area Address
Object instance 4 Service 1C Block String Read Logical Area Address Length
(LR Area: LR 00 to LR 63) 1D Block String N Read Logical Area Address Length
See note. 1E Block String Write Logical Area Address

1F Block String N Write Logical Area Address
Object instance 5 Service 1C Block String Read Logical Area Address Length
(HR Area: HR 00 to HR 99) 1D Block String N Read Logical Area Address Length
See note. 1E Block String Write Logical Area Address

1F Block String N Write Logical Area Address
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Item DeviceNet service Parameter option

Object instance 6 Service 1C Block String Read Logical Area Address Length
(AR Area: AR 00 to AR 27) 1D Block String N Read Logical Area Address Length
See note. 1E Block String Write Logical Area Address

1F Block String N Write Logical Area Address
Object instance 7 Service 1C Block String Read Logical Area Address Length
(TIM/CNT Area: TIM/CNT 000 to 1D Block String N Read Logical Area Address Length
TIM/CNT 511) - - -

1E Block String Write Logical Area Address
See note. - - -

1F Block String N Write Logical Area Address
Object instance 8 Service 1C Block String Read Logical Area Address Length
(EM Area: Depends on the model) 1D Block String N Read Logical Area Address Length
See note. 1E Block String Write Logical Area Address

1F Block String N Write Logical Area Address

Note The data areas shown in the table are for C200HX/HG/HE (-ZE) PLCs. Refer to the following table for
the equivalent data areas in CS1H/G PLCs.

C200HX/HG/HE (-ZE)

CS1H/IG

CIO Area 1 (IR 000 to IR 235)

CIO Area 1 (CIO 000 to CIO 235)

CIO Area 2 (IR 300 to IR 511)

CIO Area 2 (CIO 300 to CIO 511)

DM Area (DM 0000 to DM 6143)

Data Memory Area (D0000 to D6143)

LR Area (LR 00 to LR 63)

No equivalent

HR Area (HR 00 to HR 99)

Holding Area (HO0O to H099)

AR Area (AR 00 to AR 27)

Holding Area (H100 to H127) (H101 is not allowed.)

TC Area (TC 00 to TC 511)

Timer PV Area (T000 to T511)

EM Area (Depends on the model being used.)

E Area (Depends on the model being used.)

Refresh Object (0x92)

Object class Attribute Not supported
Service Not supported
Item ID and contents Get Set Value
(read) (write)
Object instance 1 | Attribute | 64: Output refresh bytes Yes No ---
(current value) 65: Output refresh area type Yes No -
66: Output refresh address Yes No
67: Input refresh bytes Yes No
68: Input refresh area type Yes No ---
69: Input refresh address Yes No
Item DeviceNet service Parameter option
Object instance 1 | Service OEGet_Attribute_Single No
(current value) 01Set_Attribute_Single No
Item ID content Get Set Value
(read) (write)
Object instance 2 | Attribute | 64: Output refresh bytes Yes Yes
(set value) 65: Output refresh area type Yes Yes -
66: Output refresh address Yes Yes ---
67: Input refresh bytes Yes Yes
68: Input refresh area type Yes Yes
69: Input refresh address Yes Yes ---
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Item DeviceNet service Parameter option
Object instance 2 | Service |0E Get_Attribute_Single No
(setvalue) 10 Set_Attribute_Single No
01 Get Attribute_All No
02 Set_Attribute_All No
Note The refresh areas are divided as follows:
C200HX/HG/HE (-ZE) CS1H/G

CIO Area 1 (IR 000 to IR 235)

CIO Area 1 (CIO 000 to CIO 235)

CIO Area 2 (IR 300 to IR 511)

CIO Area 2 (CIO 300 to CIO 511)

DM Area (DM 0000 to DM 6143)

Data Memory Area (D0000 to D6143)

LR Area (LR 00 to LR 63)

No equivalent

HR Area (HR 00 to HR 99)

Holding Area (HO00 to H099)

AR Area (AR 00 to AR 27)

Holding Area (H100 to H127) (H101 is not allowed.)

TC Area (TC 00 to TC 511)

Timer PV Area (T0O0O to T511)

EM or E Area (Only valid with PLC’s equipped with Extended Data Memory. Bank 0 only.)

Note Device Profile for the RS-232C Unit

General data

Compatible DeviceNet Specifications

Volume | - Release 2.0
Volume Il - Release 2.0

Header name

OMRON Corporation Header ID = 47

Device type name Slaves: Device type number =0
Generic

Manufacturer catalog number W347

Manufacturer revision 1.0
Physical conform- | Network current consumption 24 V DC at 50 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
data

Predefined Master/Slave connection set

Group 2 only server

Dynamic connection support (UCMM)

Yes

Explicit message fragmentation support

Yes

Object Mounting
Identity Object (0x01)

Object class

Attribute Not supported

Service Not supported
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Item ID content Get (read) | Set (write) Value
Object instance Attribute 1 Vendor Yes No 47
2 Product type Yes No 0
3 Product code Yes No 308
4 Revision Yes No 1.4
5 Status (bits supported) |Yes No
6 Serial number Yes No Unique for each Unit
7 Product name Yes No DRT1-232C
8 State No No
Item DeviceNet service Parameter option
Object instance Service O5Reset No
OEGet_Attribute_Single No
Message Router Object (0x02)
Object class Attribute Not supported
Service Not supported
Object instance | Attribute Not supported
Service Not supported
Header specification addition | No
DeviceNet Object (0x03)
Item ID content Get (read) | Set (write) Value
Object class |Attribute 1 Revision Yes No 02 (hexadecimal)
Object class | 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 (hexadecimal)
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 No No ---
Item DeviceNet service Parameter option
Object instance Service OEGet_Attribute_Single No
4BAllocate_Master/Slave_Connection_Set No
4CRelease_Master/Slave_Connection_Set No
Assembly Object (0x04)
Object class Attribute Not supported
Service Not supported
Item ID content Get (read) | Set (write) Value
Object instance Attribute 3 Data Yes No
Item DeviceNet service Parameter option
Object instance Service OEGet_Attribute_Single No
10Set_Attribute_Single No
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Connection Object (0x05)

Object 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 (hexadecimal)
3 Transport class trigger Yes No 83 (hexadecimal)
4 Produced connection ID Yes No ---
5 Consumed connection ID Yes No ---
6 Initial comm. characteristics Yes No 21 (hexadecimal)
7 Produced connection size Yes No FFFF (hexadecimal)
8 Consumed connection size Yes No FFFF (hexadecimal)
9 Expected packet rate Yes Yes ---
12 Watchdog time-out action Yes Yes 01 (hexadecimal)
13 Produced connection path length Yes No 00 (hexadecimal)
14 Produced connection path Yes No ---
15 Consumed connection path length | Yes No 00 (hexadecimal)
16 Consumed connection path Yes No
17 Production inhibit time Yes No 00 (hexadecimal)
Item DeviceNet service Parameter option
Object instance 1 | Service OEGet_Attribute_Single No
10Set_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 01 (hexadecimal)
3 Transport class trigger Yes No 82 (hexadecimal)
4 Produced connection ID Yes No ---
5 Consumed connection ID Yes No ---
6 Initial comm. characteristics Yes No 01 (hexadecimal)
7 Produced connection size Yes No 0200 (hexadecimal)
8 Consumed connection size Yes No 0000 (hexadecimal)
9 Expected packet rate Yes Yes ---
12 Watchdog time-out action Yes No 00 (hexadecimal)
13 Produced connection path length Yes No 02 (hexadecimal)
14 Produced connection path Yes No ---
15 Consumed connection path length | Yes No 00 (hexadecimal)
16 Consumed connection path Yes No
17 Production inhibit time Yes No 00 (hexadecimal)
Item DeviceNet service Parameter option
Object instance 2 | Service OEGet_Attribute_Single No
10Set_Attribute_Single No
Item Section Information Max. number of instances
Object instance 3 |Instance type Bit strobed I/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 01 (hexadecimal)
3 Transport class trigger Yes No 82 (hexadecimal)
4 Produced connection ID Yes No
5 Consumed connection ID Yes No ---
6 Initial comm. characteristics Yes No 02 (hexadecimal)
7 Produced connection size Yes No 0200 (hexadecimal)
8 Consumed connection size Yes No 0800 (hexadecimal)
9 Expected packet rate Yes Yes ---
12 Watchdog time-out action Yes No 00 (hexadecimal)
13 Produced connection path length Yes No 06 (hexadecimal)
14 Produced connection path Yes No 20 _04_24 01_30_03
15 Consumed connection path length | Yes No 00 (hexadecimal)
16 Consumed connection path Yes No ---
17 Production inhibit time Yes No 00 (hexadecimal)
Item DeviceNet service Parameter option
Object instance 3 | Service OEGet_Attribute_Single No
10Set_Attribute_Single No

342




Appendix C
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Device Current Consumptions

Slave Units
Basic I/O Slave Units

Model

Specifications

Manufacturer

DRT1-ID08

Remote I/O Terminal
8 Transistor inputs (NPN)

OMRON

DRT1-ID08-1

Remote I/O Terminal
8 Transistor inputs (PNP)

OMRON

DRT1-ID16

Remote 1/0 Terminal
16 Transistor inputs (NPN)

OMRON

DRT1-ID16-1

Remote I/O Terminal
16 Transistor inputs (PNP)

OMRON

DRT1-ODO08

Remote 1/0O Terminal
8 Transistor outputs (NPN)

OMRON

DRT1-OD08-1

Remote 1/0O Terminal
8 Transistor outputs (PNP)

OMRON

DRT1-OD16

Remote 1/0O Terminal
16 Transistor outputs (NPN)

OMRON

DRT1-OD16-1

Remote 1/0O Terminal
16 Transistor outputs (PNP)

OMRON

DRT1-MD16

Remote I/O Terminal
8 Transistor inputs, 8 transistor outputs (NPN)

OMRON

DRT1-ID16T

Remote I/O Terminal
16 Transistor inputs (NPN)
(3-tier I/O Terminal Block)

OMRON

DRT1-ID16T-1

Remote I/O Terminal
16 Transistor inputs (PNP)
(3-tier I/O Terminal Block)

OMRON

DRT1-OD16T

Remote /O Terminal
16 Transistor outputs (NPN)
(3-tier 1/O Terminal Block)

OMRON

DRT1-OD16T-1

Remote I/O Terminal
16 Transistor outputs (PNP)
(3-tier I/O Terminal Block)

OMRON

DRT1-MD16T

Remote 1/0 Terminal
8 Transistor inputs, 8 transistor outputs (NPN)
(3-tier 1/O Terminal Block)

OMRON

DRT1-MD16T-1

Remote I/O Terminal
8 Transistor inputs, 8 transistor outputs (PNP)
(3-tier I/O Terminal Block)

OMRON

DRT1-ID16TA

Remote 1/0 Terminal

16 Transistor inputs (NPN)

(3-tier 1/O Terminal Block, internal power sup-
ply not required)

OMRON

DRT1-ID16TA-1

Remote 1/0O Terminal

16 Transistor inputs (PNP)

(3-tier I/O Terminal Block, internal power sup-
ply not required)

OMRON
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Model

Specifications

Manufacturer

DRT1-OD16TA

Remote I/O Terminal

16 Transistor outputs (NPN)

(3-tier 1/O Terminal Block, internal power sup-
ply not required)

OMRON

DRT1-OD16TA-1

Remote 1/0 Terminal

16 Transistor outputs (PNP)

(3-tier 1/O Terminal Block, internal power sup-
ply not required)

OMRON

DRT1-MD16TA

Remote I/O Terminal

8 Transistor inputs, 8 transistor outputs (NPN)
(3-tier I/O Terminal Block, internal power sup-
ply not required)

OMRON

DRT1-MD16TA-1

Remote I/O Terminal

8 Transistor inputs, 8 transistor outputs (PNP)
(3-tier I/O Terminal Block, internal power sup-
ply not required)

OMRON

DRT1-ID32ML

Remote I/O Terminal
32 Transistor inputs (NPN) with Connectors

OMRON

DRT1-ID32ML-1

Remote I/O Terminal
32 Transistor inputs (PNP) with Connectors

OMRON

DRT1-OD32ML

Remote I/O Terminal
32 Transistor outputs (NPN) with Connectors

OMRON

DRT1-OD32ML-1

Remote I/O Terminal
32 Transistor outputs (PNP) with Connectors

OMRON

DRT1-MD32ML

Remote I/O Terminal
16 Transistor inputs, 16 transistor outputs
(NPN) with Connectors

OMRON

DRT1-MD32ML-1

Remote 1/0 Terminal
16 Transistor inputs, 16 transistor outputs
(PNP) with Connectors

OMRON

DRT1-ID16X

Remote Adapter
16 Transistor inputs (NPN)

OMRON

DRT1-ID16X-1

Remote Adapter
16 Transistor inputs (PNP)

OMRON

DRT1-OD16X

Remote Adapter
16 Transistor outputs (NPN)

OMRON

DRT1-OD16X-1

Remote Adapter
16 Transistor outputs (PNP)

OMRON

DRT1-HD16S

Sensor Terminal
8 sensor inputs (NPN)
2 inputs per sensor

OMRON

DRT1-ND16S

Sensor Terminal
8 sensor inputs (NPN)
1 input and 1 output per sensor

OMRON

DRT1-ADO0O4

Analog Input Terminal
4 analog inputs (using 4 words) or
2 analog inputs (using 2 words) (Switchable)

OMRON

DRT1-AD0O4H

Analog Input Terminal
4 analog inputs (using 4 words)

OMRON

DRT1-DA02

Analog Output Terminal
2 analog outputs (using 2 words)

OMRON

DRT1-TS04T

Temperature Input Terminal
Thermocouple thermometer input
4 temperature data inputs (using 4 words)

OMRON
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Model

Specifications

Manufacturer

DRT1-TS04P

Temperature Input Terminal
Temperature-resistance thermometer input
4 temperature data inputs (using 4 words)

OMRON

CQM1-DRT21

I/0O Link Unit suitable for CQM1-series PLC.
16 inputs and 16 outputs

OMRON

Environment-resistive Slaves

Model

Specifications

Manufacturer

DRT1-ID08C

Environment-resistive Terminal
8 Transistor inputs (NPN)
Conforms to IEC IP66

OMRON

DRT1-HD16C

Environment-resistive Terminal
16 Transistor inputs (NPN)
Conforms to IEC IP66

OMRON

DRT1-HD16C-1

Environment-resistive Terminal
16 Transistor inputs (PNP)
Conforms to IEC IP66

OMRON

DRT1-ODO08C

Environment-resistive Terminal
8 Transistor outputs (NPN)
Conforms to IEC IP66

OMRON

DRT1-wD16C

Environment-resistive Terminal
16 Transistor outputs (NPN)
Conforms to IEC IP66

OMRON

DRT1-WD16C-1

Environment-resistive Terminal
16 Transistor outputs (PNP)
Conforms to IEC IP66

OMRON

DRT1-MD16C

Environment-resistive Terminal
8 Transistor inputs, 8 transistor outputs (NPN)
Conforms to IEC IP66

OMRON

DRT1-MD16C-1

Environment-resistive Terminal
8 Transistor inputs, 8 transistor outputs (NPN)
Conforms to IEC IP66

OMRON

DRT1-ID04CL

Waterproof Terminal
4 Transistor inputs (NPN)
Conforms to IEC IP67

OMRON

DRT1-ID04CL-1

Waterproof Terminal
4 Transistor inputs (PNP)
Conforms to IEC IP67

OMRON

DRT1-IDO8CL

Waterproof Terminal
8 Transistor inputs (NPN)
Conforms to IEC IP67

OMRON

DRT1-IDO8CL-1

Waterproof Terminal
8 Transistor inputs (PNP)
Conforms to IEC IP67

OMRON

DRT1-OD04CL

Waterproof Terminal
4 Transistor outputs (NPN)
Conforms to IEC IP67

OMRON

DRT1-OD04CL-1

Waterproof Terminal
4 Transistor outputs (PNP)
Conforms to IEC IP67

OMRON

DRT1-ODO08CL

Waterproof Terminal
8 Transistor outputs (NPN)
Conforms to IEC IP67

OMRON

DRT1-OD08CL-1

Waterproof Terminal
8 Transistor outputs (PNP)
Conforms to IEC IP67

OMRON

DRT1-B7AC

B7AC Interface Unit

OMRON
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Special I/O Slave Units

Communications Cables

Model Specifications Manufacturer
C200HW-DRT21 1/0 Link Unit for C200HE, C200HG, OMRON

C200HX PLCs

(User-set allocations possible)

512 inputs max, 512 outputs max.

Read/Write Area can be user-set using

explicit DeviceNet messages

DRT1-232C2 RS-232C Unit with 2 RS-232C ports OMRON

16 inputs (communications status)

RS-232C ports’ parameters can be set, and

data can be transmitted to and from external

devices using explicit DeviceNet messages

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
1485C-P1-C150 Thin cable: 5 wires, 150 m Allen-Bradley
DCA1-5CNLIW1 Cable with round shielded connectors on | OMRON
both ends (one socket and one plug)
DCA1-5CNLIF1 Cable with round shielded connector OMRON
(female socket) on one end

DCA1-5CN[H1 Cable with round shielded connector OMRON

(male plug) on one end

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.

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
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Connectors

Model Specifications Manufacturer
MSTB2.5/5-ST-5.08AU | For node connection Phoenix Contact
Without connector set screws GmbH & Co.
(Included with the DRT1-[1D08(-1), DRT1-
[ID16(-1), DRT1-[ID16X(-1), DRT1-[ID16S(-
1), DRT1-AD04(H), DRT1-DA02, and DRT1-
TS040])
XW4B-05C1-H1-D For T-branch Tap and node connection OMRON
With connector set screws
(Included with the DRT1-[ID16T(-1),
DRT1-[1D32ML(-1), CVM1-DRM21-V1,
C200HW-DRM21-V1, CQM1-DRT21, and
DCN1)
XW4B-05C4-T-D For node connection (Multi-drop wiring) OMRON
Without connector set screws
XW4B-05C4-TF-D For node connection (Multi-drop wiring) OMRON
With connector set screws
Crimp Terminals for Communications Cables
Model Crimper Remarks Manufacturer
TC series: NH-32 For single wire Nichifu Co., Ltd.
TME TC-0.5 (for thin cable) insertion (See note.)
TME TC-2-11 (power supply
wire for thick cable)
TME TC-1.25-11 (communi-
cations wire for thick cable)
Al series: ZA3 For single wire Phoenix Contact
Al-0.5-8WH-B (product num- insertion GmbH & Co.
ber 3201369)
Al series: UD6 (product number | For two-wire
AI-TWIN2x0.5-8WH (product | 1204436) insertion
number 3200933) (Multi-drop use)

Note The solderless (crimp) terminals made by Nichifu Co., Ltd. are sold through the OMRON 24 Service Co.,
Ltd. Contact the Nichifu Co., Ltd. directly for details on their products.

Specialty Screwdrivers for Connectors

Terminating Resistors

Model Specifications Manufacturer
XW4Zz-00C Special screwdriver for DeviceNet connectors OMRON
SZF-1 Special screwdriver for DeviceNet connectors OMRON Tsufo

Service

Model Specifications Manufacturer
DRS1-T Terminal-block Terminating Resistor, 121 Q OMRON
DRS2-1 Shielded Terminating Resistor (male plug)
DRS2-2 Shielded Terminating Resistor (female socket)

Note Also can be used as Terminating Resistor with T-branch Tap.
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T-branch Taps

Model Specifications Manufacturer
DCN1-1C 3 connectors provided (When used on trunk line, 1 | OMRON
drop line can be connected.)
Terminating Resistor can be connected.
DCN1-3C 5 connectors provided (When used on trunk line, 3 | OMRON
drop lines can be connected.)
Terminating Resistor can be connected.
T-branch Connector
Model Specifications Manufacturer
DCN2-1 Shielded T-branch Connector (1 branch) OMRON
Power Supply Sharing Taps
Model Specifications Manufacturer
1485T-P2T5-T5 | Required when connecting more than one power Allen-Bradley
supply.
Countercurrent flow prevention, ground terminal pro-
vided
DCN1-1P One-branch tap for power supply. Use this tap when | OMRON
connecting a communications power supply.
Two connectors and two fuses are standard.
Note The Power Supply Sharing Taps are sold through the OMRON 24 Service Co., Ltd.
Connectors for 1/0 Cable Connections to Sensor Terminals
Model Specifications Manufacturer
XS8A-0441 Connector marking: XS8-1 OMRON
Applicable cable wire size: 0.3 to 0.5 mm?2
XS8A-0442 Connector marking: XS8-2 OMRON
Applicable cable wire size: 0.14 to 0.2 mm?
Connectors for Environment-resistive Slaves
DRT1-0IDCICIC (-1): I/O Connectors
Model Description Manufacturer
XS2G-D4]] Connector male plug assembly OMRON

(Crimp-connect or soldered)

XS2H-D421-[1]

Cable with connector on one end
(Male plug on one end, cable wires on one end)

XS2W-D42( -]

Cable with connectors at both ends
(Male plug on one end, female socket on one end)
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DRT1-0DOCOC (-1): External Power Supply Connectors
Model Description Manufacturer
XS2C-DAL] Female connector socket assembly OMRON
(Crimp-connect or soldered)
XS2F-D42[1-[180-A | Cable with connector on one end
(Female socket on one end, cable wires on one end)
DRT1-0DCICICL (-1): /O Connectors
Model Description Manufacturer
XS2G-D4] Connector male plug assembly OMRON
(Crimp-connect or soldered)
XS2H-D421-[1C11-[1 | Cable with connector on one end
(Male plug on one end, cable wires on one end)
XS2W-D42[J-[1JJ-[] | Cable with connectors at both ends
(Male plug on one end, female socket on one end)
DRT1-0DCICICL (-1): External Power Supply Connectors
Model Description Manufacturer
XS2C-D4l ] Female connector socket assembly OMRON
(Crimp-connect or soldered)
XS2F-D42[1-[180-[1 | Cable with connector on one end
(Female socket on one end, cable wires on one end)
XS2W-D42[J-[1JJ-[] | Cable with connectors at both ends
(Male plug on one end, female socket on one end)
DRT1-B7AC: I/O Connectors
Model Description Manufacturer
XS2G-D4L1] Connector male plug assembly OMRON
(Crimp-connect or soldered)
XS2H-D42[J-[][IJ-[] | Cable with connector on one end
(Male plug on one end, cable wires on one end)
XS2W-D42[J-LILJJ-[] | Cable with connectors at both ends
(Male plug on one end, female socket on one end)
DRT1-B7AC: External Power Supply Connectors
Model Description Manufacturer
XS2C-D4l ] Female connector socket assembly OMRON
(Crimp-connect or soldered)
XS2F-D42[J-LIJJ-[] | Cable with connector on one end
(Female socket on one end, cable wires on one end)
XS2W-D42[J-LILJJ-[] | Cable with connectors at both ends
(Male plug on one end, female socket on one end)
T-joint
Model Description Manufacturer
XS2R-D427-5 Shielded T-joint (Use to branch a cable for an Envi- | OMRON
ronment-resistive Terminal’s internal power supply.)
Y-joint Plug/Socket
Model Description Manufacturer
XS2R-D426-[111F With cable Use for Environment-resistive Ter- | OMRON
XS2R-D426-1 Without cable minals with 16 inputs or 16 outputs.

(Branches a single connector’s sig-
nals to two connectors.)
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Connector Covers for Environment-resistive Slaves

Model Description Manufacturer
XS27-12 Waterproof Cover (meets 1P67 standards) OMRON
XS27-15 Dust Cover

RS-232C Connectors for the RS-232C Unit
Name Model Description Manufacturer

Plug XM2D-0901 (or equivalent) 9-pin, female OMRON

Hood XM2S-0913 (or equivalent) 9-pin, SAE screws

Recommended |UL2464 AWG28x5P UL listed Fujikura

cable IFS-RVV-SB
AWG28x5P IFVV-SB Not UL listed
UL2464-SB 5PxAWG28 UL listed Hitachi
CO-MA-VV-SB 5PxAWG28 Not UL listed

Bracket for Remote I/O Terminal with Connector

Model Description Manufacturer
SRT2-ATT02 Mounting bracket B OMRON

MIL Cables for Remote I/O Terminal with Connector
Cables with Connectors on Both Ends (40-pin on One End, Two 20-pins on One End)

Model Compatible Slaves | Compatible Terminals Manufacturer
G79-150-25-D1 (50 cm) DRT1-ID32ML G7TC-ID16, G7TC-1A16 OMRON
G79-175-50-D1 (75 cm) DRT1-OD32ML-1 G7TC-0OC16-4, M7F
G79-150-25-D2 (50 cm) DRT1-ID32ML-1 G70A-ZIM16-5
G79-175-50-D2 (75 cm)

G79-050-25-D1 (50 cm) |DRT1-OD32ML G7TC-0OC08/0C16,
G79-075-50-D1 (75 cm) G70D-S0OC16/VSOCI16,
G70A-Z0OC16-3

DRT1-OD32ML-1 G70A-Z0OC16-4,
G70D-SOC16-1

G79-M50-25-D1 (50 cm) | DRT1-MD32ML Inputs: G7TC-ID16/I1A16
G79-M75-50-D1 (75 cm) Outputs: G7TC-OCO08/
OC16,

G70D-S0OC16/VSOC186,
G70A-ZOC16-3

G79-M50-25-D2 (50 cm) |DRT1-MD32ML-1 Inputs: G70A-ZIM16-5

G79-M75-50-D2 (75 cm) Outputs: G70A-Z0C16-4,
G70D-SOC16-1

Cables with Connector on One End (40-pin on One End, Wires on One End)

Model Description Manufacturer
G79-A200C-D1 (2 m) | Loose wire gauge: 28 AWG OMRON
G79-A500C-D1 (5 m) (Wires are just cut.)

G79-Y100C-D1 (1 m) | Fork terminals are attached to all of the loose wires.
G79-Y200C-D1 (2 m) | Fork terminal model number: 161071-M2
G79-Y500C-D1 (5 m)
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Flat Cable Crimp Connector
Model Description Manufacturer

XG4M-4030-T For cable with 28 AWG wires OMRON

Loose WIire Crimp Connectors

Name Model Description Manufacturer
Socket XG5M-4032-N For cable with 24 AWG wires OMRON
XG5M-4035-N For cable with 28 to 26 AWG wires
Partial Cover XG5S-2001 Two are required for each connector
Hood Cover XG5S-2002 Cannot be used together with
D_e\_/iceNet Connectors for multi-drop
wiring.
Current Consumption Summary
Model Internal current consumption Communication_s current
consumption

DRT1-1D08 50 mA max. 30 mA max.
DRT1-1D08-1 50 mA max. 30 mA max.
DRT1-ID16 50 mA max. 30 mA max.
DRT1-1D16-1 50 mA max. 30 mA max.
DRT1-ODO08 50 mA max. 30 mA max.
DRT1-OD08-1 50 mA max. 30 mA max.
DRT1-OD16 50 mA max. 30 mA max.
DRT1-OD16-1 50 mA max. 30 mA max.
DRT1-MD16 50 mA max. 25 mA max.
DRT1-ID16T 90 mA max. 30 mA max.
DRT1-ID16T-1 90 mA max. 30 mA max.
DRT1-ID16TA (See note.) 50 mA max.
DRT1-ID16TA-1 (See note.) 50 mA max.
DRT1-OD16T 90 mA max. 30 mA max.
DRT1-OD16T-1 90 mA max. 30 mA max.
DRT1-OD16TA (See note.) 50 mA max.
DRT1-OD16TA-1 (See note.) 50 mA max.
DRT1-MD16T 90 mA max. 30 mA max.
DRT1-MD16T-1 90 mA max. 30 mA max.
DRT1-MD16TA (See note.) 50 mA max.
DRT1-MD16TA-1 (See note.) 50 mA max.
DRT1-ID32ML (See note.) 50 mA max.
DRT1-ID32ML-1 (See note.) 50 mA max.
DRT1-OD32ML (See note.) 90 MmA max.
DRT1-OD32ML-1 (See note.) 90 mA max.
DRT1-MD32ML (See note.) 70 mA max.
DRT1-MD32ML-1 (See note.) 70 mA max.
DRT1-ID16X 70 mA max. 30 mA max.
DRT1-ID16X-1 70 mA max. 30 mA max.
DRT1-OD16X 70 mA max. 30 mA max.
DRT1-OD16X-1 70 mA max. 30 mA max.
DRT1-HD16S 60 mA max. 40 mA max.
DRT1-ND16S 60 mA max. 40 mA max.
DRT1-AD04 80 mA max. 30 mA max.
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Connectable Devices and Device Current Consumptions

Appendix C

Model Internal current consumption Communications current
consumption

DRT1-AD04H 130 mA max. 30 mA max.
DRT1-DA02 140 mA max. 30 mA max.
DRT1-TS04T 130 mA max. 30 mA max.
DRT1-TS04P 130 mA max. 30 mA max.
CQM1-DRT21 80 mA max. 40 mA max.

(at 5V DC, supplied from the PLC’s

Power Supply Unit)
CPM1A-DRT21 50 mA max. 30 mA max.

(at 5 V DC, supplied from the PLC's

CPU Unit.)

Note The internal power supply and communications power supply are shared.

Environment-resistive Slaves

Model Internal current consumption Communications current
consumption
DRT1-ID04CL (See note.) 25 mA max.
DRT1-ID04CL-1 (See note.) 25 mA max.
DRT1-ID08CL (See note.) 30 mA max.
DRT1-IDO8CL-1 (See note.) 30 mA max.
DRT1-1D08C 50 mA max. 30 mA max.
DRT1-HD16C 50 mA max. 30 mA max.
DRT1-HD16C-1 50 mA max. 30 mA max.
DRT1-OD04CL (See note.) 35 mA max.
DRT1-OD04CL-1 (See note.) 35 mA max.
DRT1-ODO08CL (See note.) 40 mA max.
DRT1-ODO08CL-1 (See note.) 40 mA max.
DRT1-OD08C 50 mA max. 30 mA max.
DRT1-WD16C 60 mA max. 30 mA max.
DRT1-WD16C-1 60 mA max. 30 mA max.
DRT1-MD16C 50 mA max. 30 mA max.
DRT1-MD16C-1 50 mA max. 50 mA max.
DRT1-B7AC 500 mA max. 70 mA max.

Note The internal power supply and communications power supply are shared.

Special-purpose Slaves

Model Internal current consumption Communications current
consumption
C200HW-DRT21 250 mA max. 45 mA max.
(Supplied from the Backplane)
DRT1-232C2 100 mA max. 50 mA max.

352



Appendix D
Precautions when Connecting Two-wire DC
Sensors

When using a two-wire sensor with a 12-V DC or 24-V DC input device, check that the following conditions
have been met. Failure to meet these conditions may result in operating errors.

Relation between Slave with Transistor Inputs and Sensor Residual Voltage
Von € Vee — VR

Vec: I/0 power supply voltage (The allowable power supply range is 20.4 to 26.4 V, and thus
20.4 V will be used to allow for the worst possible conditions.)

Von: ON voltage for a Slave with Transistor Inputs
VRg: Sensor’s output residual voltage

ON Current for Slave with Transistor Inputs and Sensor Control Output (Load Current)
louT (Min) < loy < oyt (Max.)
lout: Sensor control output (load current)
lon:  Slave ON current
lon = (Vec — VR = VE)/RIN
Ve:  Internal residual voltage of Slave
Rin: Inputimpedance of Slave

When Ilgy is smaller than It (min), connect a bleeder resistor R. The bleeder resistor constant
can be calculated as follows:

R < (Ve = Vr)/(loyt (Min.) — o)
Power W = (Ve — VR)Z/R x 4 [allowable margin]

2-wire i Slave with
sensor VR Transistor
| 7 Input
1 -t
Vcc

Relation between OFF Current of Slave with Transistor Inputs and Sensor Leakage Current
IOFF 2 IIeak
lore:  OFF current of Slave
lleak: Leakage current of Slave

Connect a breeder resistor if I, is greater than Igeg Use the following equation to calculate the
breeder resistance constant.

R < (lopr X RiN * VE)/(leak — VorFF)
Power W = (Ve - VR)Z/R x 4 [allowable margin]
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Busoff

CAN

configurator

consumed connection size

ODVA

produced connection size

connection

device profile

master

slave

Glossary

A Busoff error occurs when there is an unacceptably high error rate on the
communications bus. This error is detected when the internal error counter ex-
ceeds a specified value. (The error counter is cleared whenever the Master
Unit is started or reset.)

Controller Area Network. A communications protocol for a LAN developed for
mounting in automobiles. The DeviceNet uses CAN technology.

A device used to make system settings, read IDs, read/write parameters, read
the network configuration, etc. OMRON provides a DeviceNet Configurator for
OMRON Master Units.

The size in bytes of the data received through a connection.

Open DeviceNet Vendor Association. A non-profit vendor association respon-
sible for spreading DeviceNet.

The size in bytes of the data sent through a connection.

A logical communications channel created to communicate between two
nodes. Connections are established and maintained between masters and
slaves.

A description of the structure and behavior of a device giving the minimum data
configurations and operations that the device must support. Device profiles en-
able common device models, and are also called device models. Device pro-
files are being studied for sensors, valves, displays, encoders, and other
devices.

A node that controls the collection and distribution of data. With the DeviceNet,
the predefined master/slave connection set defines the functions provided by
all masters.

A node that provides data in response to requests from masters. With the De-

viceNet, the predefined master/slave connection set defines the functions pro-
vided by all slaves.
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