CRT1 Series

CompoNet” Slave Units
and Repeater Unit

OPERATION MANUAL

OMRON




— NOTE

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

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because
OMRON is constantly 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. Neverthe-
less, 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.

— Trademarks

* Microsoft, Windows, Excel, Visual Basic, and Microsoft Edge are either registered trademarks or trademarks of
Microsoft Corporation in the United States and other countries.

* ODVA, CIP, CompoNet, DeviceNet, and EtherNet/IP are trademarks of ODVA.

Other company names and product names in this document are the trademarks or registered trademarks of their
respective companies.

— Copyrights

Microsoft product screen shots used with permission from Microsoft.




CRT1 Series
CompoNet Slave Units
and Repeater Unit

Operation Manual
Revised October 2024



iv



Notice:

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

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

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

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

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

OMRON Product References

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

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

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

Visual Aids

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

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

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

This manual describes the installation and operation of the CompoNet Slave Units, and the Repeater
Unit and includes the sections described below.

Please read this manual carefully and be sure you understand the information provided before
attempting to install or operate a CompoNet Slave Unit or Repeater Unit. Be sure to read the precau-
tions provided in the following section. Also be sure to read the CompoNet Master Unit Operation Man-
ual (see following table) together with this manual.

Precautions provide general precautions for using the CompoNet Slave Units, Repeater Units, Pro-
grammable Controller, and related devices.

Section 1 introduces the CompoNet Slave Units and the various models that are available.
Section 2 describes the configurations of CompoNet Networks.

Section 3 describes how to install and wire a CompoNet Network.

Section 4 provides the basic specifications of the Slave Units.

Section 5 describes the Digital I/O Slave Units.

Section 6 describes the Analog I/O Slave Units.

Section 7 describes the Temperature Input Units.

Section 8 describes the Expansion Units.

Section 9 describes the Bit Slave Units.

Section 10 describes the Repeater Unit.

Section 11 individually describes the functions provided by CompoNet Slave Unit. The functions are
divided into those supported by all CompoNet Slave Units and those supported only by specific Com-
poNet Slave Units.

Section 12 provides troubleshooting information that can be used in the event a problem occurs in
CompoNet Slave Unit operation. It also provides information on maintenance that should be performed
to ensure optimum application of the CompoNet Slave Units.

The Appendices provide specialized information, including information on CompoNet explicit mes-
sages, object mounting, connectable devices, current consumption, and precautions for connecting
two-wire DC sensors.

&WARNING Failure to read and understand the information provided in this manual may result in per-
sonal injury or death, damage to the product, or product failure. Please read each section
in its entirety and be sure you understand the information provided in the section and
related sections before attempting any of the procedures or operations given.

xi
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Terms and Conditions Agreement

Warranty, Limitations of Liability

Warranties

@ Exclusive Warranty

® Limitations

@ Buyer Remedy

Limitation on
Liability; Etc

Omron’s exclusive warranty is that the Products will be free from defects in
materials and workmanship for a period of twelve months from the date of
sale by Omron (or such other period expressed in writing by Omron). Omron
disclaims all other warranties, express or implied.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR
IMPLIED, ABOUT NON-INFRINGEMENT, MERCHANTABILITY OR FIT-
NESS FOR A PARTICULAR PURPOSE OF THE PRODUCTS. BUYER
ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE PROD-
UCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims
or expenses based on infringement by the Products or otherwise of any intel-
lectual property right.

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace
(in the form originally shipped with Buyer responsible for labor charges for
removal or replacement thereof) the non-complying Product, (ii) repair the
non-complying Product, or (iii) repay or credit Buyer an amount equal to the
purchase price of the non-complying Product; provided that in no event shall
Omron be responsible for warranty, repair, indemnity or any other claims or
expenses regarding the Products unless Omron’s analysis confirms that the
Products were properly handled, stored, installed and maintained and not
subject to contamination, abuse, misuse or inappropriate modification. Return
of any Products by Buyer must be approved in writing by Omron before ship-
ment. Omron Companies shall not be liable for the suitability or unsuitability or
the results from the use of Products in combination with any electrical or elec-
tronic components, circuits, system assemblies or any other materials or sub-
stances or environments. Any advice, recommendations or information given
orally or in writing, are not to be construed as an amendment or addition to the
above warranty.

See http://www.omron.com/global/ or contact your Omron representative for
published information.

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

Further, in no event shall liability of Omron Companies exceed the individual
price of the Product on which liability is asserted.
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Application Considerations

Suitability of Use

Programmable
Products

Disclaimers

Performance Data

Change in
Specifications

Errors and Omissions

xiv

Omron Companies shall not be responsible for conformity with any standards,
codes or regulations which apply to the combination of the Product in the
Buyer’s application or use of the Product. At Buyer’s request, Omron will pro-
vide applicable third party certification documents identifying ratings and limi-
tations of use which apply to the Product. This information by itself is not
sufficient for a complete determination of the suitability of the Product in com-
bination with the end product, machine, system, or other application or use.
Buyer shall be solely responsible for determining appropriateness of the par-
ticular Product with respect to Buyer’s application, product or system. Buyer
shall take application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERI-
OUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE
SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS,
AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIP-
MENT OR SYSTEM.

Omron Companies shall not be responsible for the user’'s programming of a
programmable Product, or any consequence thereof.

Data presented in Omron Company websites, catalogs and other materials is
provided as a guide for the user in determining suitability and does not consti-
tute a warranty. It may represent the result of Omron’s test conditions, and the
user must correlate it to actual application requirements. Actual performance
is subject to the Omron’s Warranty and Limitations of Liability.

Product specifications and accessories may be changed at any time based on
improvements and other reasons. It is our practice to change part numbers
when published ratings or features are changed, or when significant construc-
tion changes are made. However, some specifications of the Product may be
changed without any notice. When in doubt, special part numbers may be
assigned to fix or establish key specifications for your application. Please con-
sult with your Omron’s representative at any time to confirm actual specifica-
tions of purchased Product.

Information presented by Omron Companies has been checked and is
believed to be accurate; however, no responsibility is assumed for clerical,
typographical or proofreading errors or omissions.
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This section provides general precautions for using the CompoNet Slave Units, and the Repeater Unit.

The information contained in this section is important for the safe and reliable application of the CompoNet Slave
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Intended Audience

1

2

3

xvi

Intended Audience

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

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

General Precautions

/\ WARNING

/\ WARNING

/\ 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 the Unit. Be
sure to read this manual before attempting to use the Unit and keep this man-
ual close at hand for reference during operation. Be sure this manual is deliv-
ered to the persons actually using the CompoNet Slave Units and Repeater
Units.

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

Safety Precautions

Do not attempt to take any Unit apart and do not touch the interior of any Unit
while the power is being supplied. Also, do not turn ON the power supply
while the cover is open. Doing any of these may result in electric shock.

Do not input voltages or currents exceeding the rated range to the Unit.
Exceeding the rated range may cause Unit failure or fire.



Safety Precautions 3

&WARNING Provide safety measures in external circuits (i.e., not in the Slave Units),
including the following items, to ensure safety in the system if an abnormality
occurs due to malfunction of the PLC or another external factor affecting the
PLC operation. (“PLC” includes CPU Units, other Units mounted in the PLC,
and Remote I/O Terminals.) Not doing so may result in serious accidents.

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

* The PLC will turn OFF all outputs when its self-diagnosis function detects
any error or when a severe failure alarm (FALS) instruction is executed.
Unexpected operation, however, may still occur for errors in the 1/0 con-
trol section, errors in 1/O memory, and other errors that cannot be
detected by the self-diagnosis function. As a countermeasure for all such
errors, external safety measures must be provided to ensure safety in the
system.

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

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

&WARNING The CPU Unit refreshes I/0 even when the program is stopped (i.e., even in
PROGRAM mode). Confirm safety thoroughly in advance before changing the
status of any part of memory allocated to 1/0 Units, Special I/0O Units, or CPU
Bus Units. Any changes to the data allocated to any Unit may result in unex-
pected operation of the loads connected to the Unit. Any of the following oper-
ation may result in changes to memory status.

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

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

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

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

&Caution Do not install the Unit that has relay outputs on the locations that always sub-
ject to vibration.
It may cause a failure or malfunction.

xvii



Operating Environment Precautions 4

4 Operating Environment Precautions

&Caution Do not operate the control system in the following locations:

* Locations subject to direct sunlight.

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

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

¢ Locations subject to corrosive or flammable gases.

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

* Locations subject to exposure to water, oil, or chemicals (including acids).
¢ Locations subject to shock or vibration.

&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. Make sure that the operating environment is within the specified con-
ditions at installation and remains within the specified conditions during the
life of the system.

5 Application Precautions

Observe the following precautions when using a CompoNet Network.

* When transporting the Unit, use special packing boxes and protect it from
being exposed to excessive vibration or impact during transportation.

¢ Do not drop any Unit or subject any Unit to excessive shock or vibration.
Otherwise, Unit failure or malfunction may occur.

* Mount the Units securely using DIN Track, a Mounting Bracket, or
screws.

* Make sure that all Slave Unit mounting screws and cable connector
screws are tightened to the torque specified in the relevant manuals.
Incorrect tightening torque may result in malfunction.

* Make sure that the terminal blocks, communications cables, and other
items with locking devices are properly locked into place. Improper lock-
ing may result in malfunction.

* When installing the Units, ground to 100 Q min.
* Wire all connections correctly according to instructions in the manual.

* Always separate Special Flat Cables (Standard and Sheathed) for differ-
ent CompoNet systems by at least 5 mm to prevent unstable operation
due to interference. Do not bundle Special Flat Cables.

¢ Do not extend connection distances or the number of connected nodes
beyond the ranges given in the specifications.

* Do not allow foreign matter to enter the Units when wiring and installing
the Units.

* Use the correct wiring materials to wire the Units.

* Use the correct tools to wire the Units.

¢ Always use the specified communications cables and connectors.
* Confirm the polarity of all terminals before wiring them.
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Application Precautions 5

* Make sure that all terminal block screws are tightened to the torque spec-
ified in this manuals. Incorrect tightening torque may result in fire, mal-
function, or failure.

» Always use the power supply voltage specified in this manual.
* Do not bend cables past their natural bending radius or pull on cables.

* Observe the following precautions when wiring the communications
cable.

» Separate the communications cables from the power lines or high-ten-
sion lines.

* Do not bend the communications cables past their natural bending ra-
dius.

* Do not pull on the communications cables.
* Do not place heavy objects on top of the communications cables.
» Always lay communications cable inside ducts.

» Take appropriate measures to ensure that the specified power with the
rated voltage and frequency is supplied. Be particularly careful in places
where the power supply is unstable. An incorrect power supply may result
in malfunction.

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

* Fail-safe measures must be taken by the customer to ensure safety in the
event of incorrect, missing, or abnormal signals caused by broken signal
lines, momentary power interruptions, or other causes.

» Confirm voltage specifications when wiring communications, the power
supply, and I/O crossovers. Incorrect wiring may result in malfunction.

* Do not apply voltages or connect loads to the Output Units in excess of
the maximum switching capacity. Excess voltage or loads may result in
burning.

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

* After replacing Units, resume operation only after transferring to the new
CPU Unit and/or Special I/0 Units the contents of the DM Area, HR Area,
and other data required for resuming operation. Not doing so may result
in an unexpected operation.

» Check the user program for proper execution before actually running it on
the Unit. Not checking the program may result in unexpected operation.

» Check all wiring and switch settings to be sure they are correct.

» Always turn ON power to the 1/O power supply before turning ON power
to the devices on the load side. If the 1/0 power supply is turned ON after
the power supply of the devices on the load side, temporary errors may
result in the devices on the load side because the output terminals on DC
Output Units and other Units will momentarily turn ON when power is
turned ON to the 1/0O power supply.

Xix



Application Precautions 5

* Always turn OFF the power supply to the PLC and Slave Units before
attempting any of the following. Not turning OFF the power supply may
result in malfunction or electric shock.

* Removing or attaching terminal blocks to Slave Units and Expansion
Units

* Removing or attaching the terminal blocks or connectors
* Replacing components (e.g., relays)

* Setting the DIP Switches and Rotary Switches

» Connecting cables or wiring the system.

* Confirm that no adverse effect will occur in the system before attempting
any of the following. Not doing so may result in an unexpected operation.

* Changing the operating mode of the PLC
* Force-setting/force-resetting any bit in memory

* Changing the present value of any word or any set value in memory
from the user program

* Touch a grounded piece of metal to discharge static electricity from your
body before touching any Unit.

* When replacing relays or other parts, be sure to confirm that the ratings of
the new part are correct. Not doing so may result in malfunction or burn-

ing.
¢ Do not attempt to disassemble, repair, or modify any Units. Any attempt to
do so may result in malfunction, fire, or electric shock.

* On IP54 Bit Slaves, tighten the cover screws to the specified torque after
setting the rotary switches or performing wiring. The specified degree of
protection will not be achieved if the screws are not tightened sufficiently.

* 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.
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Conformance to EC Directives 6

6 Conformance to EC Directives

6-1 Applicable Directives

6

2 Concepts

Note

* EMC Directives
¢ Low Voltage Directive

EMC Directives

The OMRON products described in this manual are designed so that they
individually comply with the related EMC Directives so that they can be more
easily built into other devices or the overall machine. The actual products
have been checked for conformity to EMC Directives (see note). Whether the
products conform to the standards in the system used by the customer, how-
ever, cannot be checked by OMRON and 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.

Applicable EMC (Electromagnetic Compatibility) standards are as follows:

EMS (Electromagnetic Susceptibility): EN 61131-2 and EN 61000-6-2
EMI (Electromagnetic Interference): EN 61131-2 and EN 61000-6-4
(Radiated emission: 10-m regulations)

Low Voltage Directive
Always ensure that devices operating at voltages of 50 to 1,000 VAC and 75
to 1,500 VDC meet the required safety standards.

Applicable standard: EN 61131-2

6-3 Conformance to EC Directives

1,2,3...

The OMRON products described in this manual comply with the related EMC
Directives. To ensure that the machine or device in which the products are
used complies with EC Directives, the products must be installed as follows:

1. The products must be installed within a control panel.

2. A DC power supply with reinforced insulation or double insulation that can
maintain a stable output even if the input is interrupted for 10 ms must be
used for communications power, internal power, and 1/0O power.

3. Products complying with EC Directives also conform to the Emission Stan-
dards (EN 61131-2 and EN 61000-6-4). Radiated emission characteristics
(10-m regulations) may vary depending on the configuration of the control
panel used, other devices connected to the control panel, wiring, and other
conditions. You must therefore confirm that the overall machine or equip-
ment complies with EC Directives.

4. Conformance with the EC Directives was confirmed with a system config-
uration using I/O wiring lengths of less than 30 m.

xxi
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Features of CompoNet Slave Units Section 1-1

1-1 Features of CompoNet Slave Units

1-1-1  Overview

CompoNet Slave Units do not simply input and output ON/OFF signals, they
can also collect a variety of information that can improve equipment operating
rates.

They can also be used to build maintenance systems separate from control
systems. Coexisting control and maintenance systems can contribute to
reducing equipment startup time, recovery time after problems, and preventa-
tive maintenance of equipment.

m Control System:

For remote I/O communications with the PLC, I/O is allocated for each node
address by default. In addition, Slave Unit status information other than 1/O is
allocated in an input area in the Master Unit. The allocation can be set using
the CX-Integrator or explicit messages.

m Maintenance System:

Slave Units can store several kinds of equipment data. This data can be read
from or written to the Slave Unit's memory using the CX-Integrator or by send-
ing explicit messages from the Master Unit (PLC) to the Slave Unit.

1-1-2 Features of CompoNet Slave Units

Main Features

Operation Time Monitor

Contact Operation
Monitor

Total ON Time Monitor

Automatic Baud Rate
Detection

CompoNet Slave Units have the following features.

The functions that can be used depend on the type of Slave Unit. For details,
refer to 7-1-3 CompoNet Slave Unit Functions.

The Slave Unit can quickly measure the ON/OFF timing of input and output
contacts without relying on the ladder program. Contact types (IN - OUT, OUT
-IN, IN - IN, OUT - OUT) and trigger patterns (ON — OFF, OFF — ON, ON —
ON, OFF — OFF) can be freely combined for measurement. A time can be
set in the Slave Unit memory to enable notification of the status when the
measured time exceeds the set time.

This data can be set or read by using the CX-Integrator.
The number of times each input contact or output contact is turned ON can be
counted at a sampling frequency of 50 Hz maximum and stored. A value can

also be set in the Slave Unit to enable notification of the status if the number
of contact operations reaches the set value.

This data can be set or read by using the CX-Integrator.

Note The contact operation monitor and the total ON time monitor can-
not both be used for the same contact at the same time.

The total ON time of sensors, relays, and other devices are stored in the
Slave Unit memory. A value can also be set in the Slave Unit to enable notifi-
cation of the status if the total time reaches the set value.

These values can be set or read by using the CX-Integrator.

Note The total ON time monitor and the contact operation monitor can-
not be used at the same time for the same contact.

The baud rate is automatically set to the same baud rate as the Master Unit;
therefore, there is no need to set the baud rate of the Slave Units.
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Unit Conduction Time
Monitor

Naming Units

Naming Connected
Devices

Network Power Voltage
Monitoring

I/0 Power Status Monitor

Communications Error
History Monitor

Input Filters

Communications Error
Output Setting

Preventing Malfunctions
Caused by Inrush Current
at Startup

Power Short-circuit
Detection

Load Short-circuit
Detection

Removable Terminal
Block

The total ON time of the Slave Unit's internal circuit power supply can be
stored. This value can be read using the CX-Integrator or explicit messages.
A value can also be set in the Slave Unit to enable obtaining notification of the
status if the total time reaches a set monitor value.

This data can be read or written by using the CX-Integrator.

The user can set any name for each Unit as a comment. The names are
stored in Slave Unit memory.

This data can be read or written by using the CX-Integrator.

Any name can be set for each 1/O contact (e.g., sensor or valve) connected to
a Slave Unit. The names are stored in Slave Unit memory.

This data can be read or written by using the CX-Integrator.

The network power supply voltage (present, maximum, and minimum values)
can be stored in the Slave Unit memory. A monitor voltage can also be set in
the Slave Unit to enable notification of the status if the voltage drops to the
preset value.

These values can be set or read by using the CX-Integrator.

The 1/O power status monitor function checks if the 1/0 power is ON or not,
and provides notification in a status area.

This data can be checked by using the CX-Integrator.

Enables storing the error condition (communication failure details, the com-

munications power supply voltage at the time of failure, and the Unit conduc-
tion time) for the most recent 4 communication failures, within the slave unit.

This data can be read by using the CX-Integrator.
The Slave Units read input values multiple times during the set period to elim-

inate the effect of switch chattering and data omissions caused by noise. An
ON delay or OFF delay can also be implemented by using this function.

These settings are made by using the CX-Integrator.

The output value when a communications error occurs can be set for each
word of an Output Unit.

These settings are made by using the CX-Integrator.

This function holds inputs from when the power is turned ON until the Unit sta-
bilizes, i.e., inputs are not received while the 1/0 power is OFF and for 100 ms

after the 1/0 power is turned ON. This contributes to eliminating input errors
caused by inrush current when the 1/O power is turned ON.

These settings are made by using the CX-Integrator.
The I/O power current is monitored. If an excessive current is detected, it is

assumed that a power short-circuit has occurred and the sensor power output
is turned OFF forcibly.

The status can be checked by using the LED indicators on the Slave Unit or
by using the CX-Integrator.

The output load current is monitored. If an excessive current is detected, it is
assumed that an load short-circuit has occurred and the output is turned OFF
forcibly to prevent damage to the Unit's output circuit.

The status can be checked by using the LED indicators on the Slave Unit or
by using the CX-Integrator.

The terminal block can be removed.
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Expansion Using
Expansion Units

Scaling

Last Maintenance Date
(Maintenance Function)

Cumulated Count

Moving Average

Setting the Number of AD
Conversion Points

Rate of Change
Calculations

Comparator

Peak/Bottom Hold

Top/Valley Hold

One Expansion Unit can be added to a Digital /O Slave Unit (with 2-tier termi-
nal block and 16 points). This extends the range of possible system configura-
tions by making it possible to expand to a variety of I/O combinations, e.g., 16
inputs and 8 outputs or 24 inputs (16 inputs + 8 inputs).

Converted data can be scaled to any value by the user. Ladder program cal-
culations for the Master Unit are not required if the scaling function is used
with the Slave Unit. The offset compensation function can also be used to off-
set scaled values.

These settings are made by using the CX-Integrator.

The date that maintenance was performed can be written in the Slave Unit by
using the CX-Integrator.

The cumulated count function calculates the integral time for input (or output)
analog values and reads the cumulated value. Monitor values can be set in
Units. If the cumulated counter value exceeds the set monitor value, the
Cumulated Counter Over Flag in general status turns ON.

These values can be set and read by using the CX-Integrator.

An Analog Input Unit or Temperature Input Unit can calculate the moving
average of the last eight inputs and use it as the converted data. Smooth input
values can be obtained by averaging the inputs if there are rapid fluctuations
in the input.

Settings for averaging are made by using the CX-Integrator.

The conversion cycle is 4 ms max. when using all 4 analog inputs. The AD
conversion cycle can be made faster if fewer AD conversion points are used.

You can find the rate of change during the set data sampling cycle for the
input value to an Analog Input Unit or Temperature Input Unit.

The rate of change settings are made by using the CX-Integrator.

Input data captured into the Analog Input Slave Unit/Temperature Input Unit
or calculation data is compared to alarm settings (Alarm Trip Point High (HH),
Warning Trip Point High (H), Warning Trip Point Low (L), and Alarm Trip Point
Low (LL)) and the results can be reflected in the "Analog Status Flag" (or
"Temperature Data Status Flag"). The Normal Flag (pass signal) turns ON for
values that are in set range.

The alarm settings are made by using the CX-Integrator.

The peak/bottom hold function holds the maximum (peak) or the minimum
(bottom) input value to an Analog Input Unit or Temperature Input Unit. The
maximum (peak) or minimum (bottom) value can be compared with an alarm
set value and used to turn ON an alarm flag as status data. This is called the
comparator function.

The peak/bottom hold settings are made by using the CX-Integrator.

The top/valley hold function holds the top or valley input value to an Analog
Input Unit or Temperature Input Unit. The Top/Valley Detection Timing Flag
can be used to check when top and valley values were detected. The top and
valley values can be compared with an alarm set value and used as status
data to turn ON alarm flags (comparator function).

The top/valley hold settings are made by using the CX-Integrator.
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Disconnected Line
Detection

User Adjustment

Top/Valley Count

Temperature Range Total
Time Count

Input Temperature
Variation Detection

Input Error Detection
Disable Function

Other Features

Rotary Switch Setting of
Node Addresses

Bit-level Distribution (Bit
Slaves)

IP54 Dust-tight, Splash-
proof Units (Bit Slaves)

With Analog Input Units, the Disconnected Line Detection Flag for each input
can be used in the Master Unit to check whether the analog input lines (for
voltage inputs or current inputs) are disconnected for analog inputs that are
enabled under the setting of the number of AD conversion points.

This function is supported only when the input range is 1 to 5 V or 4 to 20 mA.
With Temperature Input Units, disconnections can be detected for each sen-
sor input. The status can be checked at the Master Unit using the Discon-
nected Line Detection Flag.

The user adjustment function can be used to compensate offsets in input (or
output) values that occur due to the features of or connection method used for
input or output devices to adjust the input (or output). The conversion line is
adjusted at two points: 0% and 100%.

The adjustments can be made by using the CX-Integrator.

With Temperature Input Units, the maximum or minimum number of times the
top or valley value is reached can be counted for an application that has fixed
cycles of temperature changes. Explicit messages can be used to see if the
number of cycles has exceeded a monitoring set value.

The settings are made by using the CX-Integrator.

With Temperature Input Units, the length of time that the temperature input
value is within a user-set temperature range can be measured in seconds.
Explicit messages can be used to see if the measured time has exceeded a
monitoring set value.

The temperature range total time count settings are made by using the CX-
Integrator.

With Temperature Input Units, the temperature difference between two inputs
for inputs 0 to 3 can be detected and compared with a monitoring set value.
Explicit messages can be used to see if the temperature difference has
exceeded the monitoring set value.

The input temperature variation detection settings are made by using the CX-
Integrator.

With Temperature Input Units, if there is an unused input, detection of input
errors (including disconnection) can be disabled.

Input error detection is disabled by using the CX-Integrator.

Node addresses can now be set much more easily using rotary switches.
(except some models)

Slave Units are available with 2 inputs, 2 outputs, 4 inputs, 4 outputs, 1 input/
1 output, or 2 inputs/2 outputs. These enable bit-level distribution of Slave
Units. At the same time, unused Slave Unit I/0 can be suppressed.

The CRT1B-LIDLILISP(-1) Units conform to the IEC IP54 dust-tight, splash-
proof degree of protection (see note).

Note For protection against human bodies and solid foreign objects,
IP54 requires that dust will not penetrate inside the device to a de-
gree that would affecting operation. For protection against water in-
gress, water splashing from any direction must have no adverse
effect.
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Flat Cable Included

(Bit Slaves, except Bit
Slave Units with Compact
Connectors)

No I/0 Power Supply
Wiring Required
(Bit Slaves)

Industry Standard Sensor
e-CON Connectors
(CRT1-VLID08S(-1)/
CRT1-LIDLIS(-1)/
CRT1-[ID16SH(-1)/
CRT1B-[1D02S(-1)/
CRT1B-[IDOLISP(-1)/
CRT1-VADO04S/
CRT1-VDAO02S)

Units with MIL Connectors
(CRT1-VLIDLICIML(-1)/
CRT1-VADO4ML/
CRT1-VDAO2ML)

Units with Clamp Terminal
Blocks
(CRT1-LDLILISL(-1)/
CRT1B-MDO04SLP(-1))

Models of Bit Slave Units are available with a Flat Cable included (standard or
sheathed). Models with a Flat Cable included, however, do not support a
baud rate of 4 Mbps. (Branching is not possible.)

External I/O (sensors or actuators) connected to Bit Slaves using e-CON con-
nectors, clamp terminals, or compact connectors are supplied power from the
CompoNet communications power supply. No separate wiring is required for
I/0 power supply.

No special tools are required for connections because industry standard e-
CON connectors are used. Electrical cables do not need to be stripped and
are simply inserted with pliers. When using e-CON connectors, there is no
need to prepare special tools for wiring, and connectors from different makers
can be used interchangeably.

MIL connectors, widely used in the electronic components and semiconductor
industries, help reduce wiring requirements.

There is no need to tighten the screws because these Units use screw-less
clamp terminal blocks. Connections are made simply by inserting the pin ter-
minals. Wiring can be completed in one step.
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1-1-3 CompoNet Slave Unit Functions

Yes: Supported, ---:

Not supported

Unit

Digital I/O Slave Units

2-tier Terminal block

CRT1-0JD08(-1)

CRT1-0ID16(-1)

Input Units | Output Units | Input Units | Output Units I/0 Units
Function
Operation Time Monitor Yes
Contact Operation Monitor Yes
Total ON Time Monitor Yes
Automatic Baud Rate Detection Yes
Unit Conduction Time Monitor Yes
Naming Units Yes
Naming Connected Devices Yes
Network Power Voltage Monitor Yes
1/0O Power Status Monitor Yes
Communications Error History Monitor Yes
Input Filter Yes --- Yes - Yes
Communications Error Output Yes - Yes Yes
Preventing Malfunctions Caused by Yes Yes Yes
Inrush Current at I/O Startup
Power Short-circuit Detection -
Unconnected Line Detection
Load Short-circuit Detection
Disconnected Line Detection ---
Removable Terminal Block Structure Yes
Expansion Using Expansion Units - Yes
Scaling
Last Maintenance Date Yes

Cumulated Count

Moving Average

Setting the Number of AD Conversion
Points

Rate of Change

Comparator

Peak/Bottom Hold

Top/Valley Hold

User Adjustment

Top/Valley Count

Temperature Range Total Time Count

Input Temperature Variation Detection

Input Error Detection Disable Function

Note

used at the same time for the same contact.

The Contact Operation Monitor and the Total ON Time Monitor cannot be
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Yes: Supported, ---: Not supported

Unit Digital 1/0 Slave Units
2-tier Terminal block
CRT1-ROS08 CRT1-ROS16 CRT1-ROF08 | CRT1-ROF16
Function Output Units Output Units
Operation Time Monitor Yes Yes
Contact Operation Monitor Yes Yes
Total ON Time Monitor Yes Yes
Automatic Baud Rate Detection Yes Yes
Unit Conduction Time Monitor Yes Yes
Naming Units Yes Yes
Naming Connected Devices Yes Yes
Network Power Voltage Monitor Yes Yes
1/0O Power Status Monitor
Communications Error History Yes Yes
Monitor
Input Filter
Communications Error Output Yes Yes
Preventing Malfunctions Caused by
Inrush Current at I/O Startup
Power Short-circuit Detection ---
Unconnected Line Detection
Load Short-circuit Detection
Disconnected Line Detection - ---
Removable Terminal Block Structure Yes Yes
Expansion Using Expansion Units Yes --- Yes
Scaling
Last Maintenance Date Yes Yes

Cumulated Count

Moving Average

Setting the Number of AD
Conversion Points

Rate of Change

Comparator

Peak/Bottom Hold

Top/Valley Hold

User Adjustment

Top/Valley Count

Temperature Range Total Time
Count

Input Temperature Variation
Detection

Input Error Detection Disable
Function

Note

The Contact Operation Monitor and the Total ON Time Monitor cannot be

used at the same time for the same contact.
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Yes: Supported, ---: Not supported

Unit

Digital I/O Slave Units

3-tier Terminal block

CRT1-LIDO8TA(-1)
(without Short-circuit and
Disconnected Line Detection)

CRT1-[IDO8TAH(-1)
(with Short-circuit and
Disconnected Line Detection)

Function Input Units | Output Units Input Units | Output Units
Operation Time Monitor Yes

Contact Operation Monitor Yes

Total ON Time Monitor Yes

Automatic Baud Rate Detection Yes

Unit Conduction Time Monitor Yes

Naming Units Yes

Naming Connected Devices Yes

Network Power Voltage Monitor Yes

1/0O Power Status Monitor Yes

Communications Error History Monitor Yes

Input Filter Yes Yes
Communications Error Output Yes Yes
Preventing Malfunctions Caused by Yes --n Yes ~-n
Inrush Current at I/O Startup

Power Short-circuit Detection - Yes -
Unconnected Line Detection Yes
Load Short-circuit Detection Yes
Disconnected Line Detection Yes
Removable Terminal Block Structure Yes

Expansion Using Expansion Units ---

Scaling

Last Maintenance Date Yes

Cumulated Count

Moving Average

Setting the Number of AD Conversion
Points

Rate of Change

Comparator

Peak/Bottom Hold

Top/Valley Hold

User Adjustment

Top/Valley Count

Temperature Range Total Time Count

Input Temperature Variation Detection

Input Error Detection Disable Function

Note  The Contact Operation Monitor and the Total ON Time Monitor cannot be
used at the same time for the same contact.
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Yes: Supported, ---: Not supported

Unit

Digital I/O Slave Units

3-tier Terminal block

CRT1-[ID16TA(-1)
(without Short-circuit and
Disconnected Line Detection)

CRT1-[ID16TAH(-1)
(with Short-circuit and Disconnected
Line Detection)

Function Input Units |  Output I/O Units | Input Units | Output I/O units
Units Units

Operation Time Monitor Yes

Contact Operation Monitor Yes

Total ON Time Monitor Yes

Automatic Baud Rate Detection Yes

Unit Conduction Time Monitor Yes

Naming Units Yes

Naming Connected Devices Yes

Network Power Voltage Monitor Yes

I/O Power Status Monitor Yes

Communications Error History Monitor Yes

Input Filter Yes Yes Yes Yes

Communications Error Output Yes Yes Yes Yes

Preventing Malfunctions Caused by Yes Yes Yes Yes

Inrush Current at /0 Startup

Power Short-circuit Detection Yes Yes

Unconnected Line Detection Yes Yes

Load Short-circuit Detection - Yes Yes

Disconnected Line Detection Yes Yes

Removable Terminal Block Structure Yes

Expansion Using Expansion Units

Scaling

Last Maintenance Date Yes

Cumulated Count

Moving Average

Setting the Number of AD Conversion
Points

Rate of Change

Comparator

Peak/Bottom Hold

Top/Valley Hold

User Adjustment

Top/Valley Count

Temperature Range Total Time Count

Input Temperature Variation Detection

Input Error Detection Disable Function

Note

The Contact Operation Monitor and the Total ON Time Monitor cannot be

used at the same time for the same contact.

10
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Yes: Supported, ---: Not supported

Function

Unit

Digital I/0 Slave Units

Units with e-CON Connectors

CRT1-VCID08S(-1)

Input Units |

Output Units

Operation Time Monitor

Yes

Contact Operation Monitor

Yes

Total ON Time Monitor

Yes

Automatic Baud Rate Detection

Yes

Unit Conduction Time Monitor

Yes

Naming Units

Yes

Naming Connected Devices

Yes

Network Power Voltage Monitor

Yes

1/0 Power Status Monitor

Communications Error History Monitor

Yes

Input Filter

Yes

Communications Error Output

Preventing Malfunctions Caused by Inrush Current at

I/0O Startup

Yes

Power Short-circuit Detection

Unconnected Line Detection

Load Short-circuit Detection

Disconnected Line Detection

Removable Terminal Block Structure

Expansion Using Expansion Units

Scaling

Last Maintenance Date

Cumulated Count

Moving Average

Setting the Number of AD Conversion Points

Rate of Change

Comparator

Peak/Bottom Hold

Top/Valley Hold

User Adjustment

Top/Valley Count

Temperature Range Total Time Count

Input Temperature Variation Detection

Input Error Detection Disable Function

Note  The Contact Operation Monitor and the Total ON Time Monitor cannot be
used at the same time for the same contact.
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Yes: Supported, ---: Not supported

Unit

Digital I/O Slave Units

Units with e-CON Connectors

CRT1-[ID16S(-1)
(without Short-circuit and
Disconnected Line Detection)

CRT1-[ID16SH(-1)
(with Short-circuit and Disconnected
Line Detection)

Function Input Units |  Output I/O Units | Input Units | Output I/O units
Units Units

Operation Time Monitor Yes

Contact Operation Monitor Yes

Total ON Time Monitor Yes

Automatic Baud Rate Detection Yes

Unit Conduction Time Monitor Yes

Naming Units Yes

Naming Connected Devices Yes

Network Power Voltage Monitor Yes

1/O Power Status Monitor Yes Yes Yes Yes

Communications Error History Monitor Yes

Input Filter Yes Yes Yes Yes

Communications Error Output Yes Yes Yes Yes

Preventing Malfunctions Caused by Yes Yes Yes Yes

Inrush Current at /0O Startup

Power Short-circuit Detection Yes Yes

Unconnected Line Detection Yes Yes

Load Short-circuit Detection - Yes Yes

Disconnected Line Detection Yes Yes

Removable Terminal Block Structure

Expansion Using Expansion Units -

Scaling

Last Maintenance Date Yes

Cumulated Count

Moving Average

Setting the Number of AD Conversion
Points

Rate of Change

Comparator

Peak/Bottom Hold

Top/Valley Hold

User Adjustment

Top/Valley Count

Temperature Range Total Time Count

Input Temperature Variation Detection

Input Error Detection Disable Function

Note

used at the same time for the same contact.

12
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Yes: Supported, ---: Not supported

Unit Digital I/0 Slave Units
Units with e-CON Connectors
CRT1-[1D32S(-1) CRT1-LID32SH(-1)
(without Short-circuit and (with Short-circuit and Disconnected
Disconnected Line Detection) Line Detection)
Function Input Units | Output I/0 Units | Input Units Output 1/0 units
Units Units
Operation Time Monitor Yes
Contact Operation Monitor Yes
Total ON Time Monitor Yes
Automatic Baud Rate Detection Yes
Unit Conduction Time Monitor Yes
Naming Units Yes
Naming Connected Devices Yes
Network Power Voltage Monitor Yes
I/O Power Status Monitor Yes Yes Yes Yes
Communications Error History Monitor Yes
Input Filter Yes Yes Yes Yes
Communications Error Output Yes Yes Yes Yes
Preventing Malfunctions Caused by Yes Yes Yes Yes
Inrush Current at I/0 Startup
Power Short-circuit Detection Yes Yes
Unconnected Line Detection Yes Yes
Load Short-circuit Detection - Yes Yes
Disconnected Line Detection Yes Yes
Removable Terminal Block Structure
Expansion Using Expansion Units
Scaling
Last Maintenance Date Yes

Cumulated Count

Moving Average

Setting the Number of AD Conversion
Points

Rate of Change

Comparator

Peak/Bottom Hold

Top/Valley Hold

User Adjustment

Top/Valley Count

Temperature Range Total Time Count

Input Temperature Variation Detection

Input Error Detection Disable Function

Note

used at the same time for the same contact.

The Contact Operation Monitor and the Total ON Time Monitor cannot be

13
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Yes: Supported, ---: Not supported

Unit

Digital I/O Slave Units

Units with MIL Connectors

CRT1-VCID16ML(-1)

CRT1-VLID32ML(-1)

Input Units | Output Units | Input Units | Output Units I/0 Units
Function
Operation Time Monitor Yes
Contact Operation Monitor Yes
Total ON Time Monitor Yes
Automatic Baud Rate Detection Yes
Unit Conduction Time Monitor Yes
Naming Units Yes
Naming Connected Devices Yes
Network Power Voltage Monitor Yes
1/0O Power Status Monitor Yes
Communications Error History Monitor Yes
Input Filter Yes Yes Yes
Communications Error Output m-n Yes - Yes Yes
Preventing Malfunctions Caused by Yes Yes Yes
Inrush Current at I/O Startup
Power Short-circuit Detection -—-
Unconnected Line Detection
Load Short-circuit Detection
Disconnected Line Detection ---
Removable Terminal Block Structure ---
Expansion Using Expansion Units
Scaling
Last Maintenance Date Yes

Cumulated Count

Moving Average

Setting the Number of AD Conversion
Points

Rate of Change

Comparator

Peak/Bottom Hold

Top/Valley Hold

User Adjustment

Top/Valley Count

Temperature Range Total Time Count

Input Temperature Variation Detection

Input Error Detection Disable Function

Note

used at the same time for the same contact.
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Yes: Supported, ---: Not supported

Unit Digital I/O Slave Units
Units with Screw-less Clamp Terminals
CRT1-LID08SL(-1) CRT1-LID16SL(-1)
Input Units | Output Units | Input Units | Output Units I/0 Units
Function
Operation Time Monitor Yes
Contact Operation Monitor Yes
Total ON Time Monitor Yes
Automatic Baud Rate Detection Yes
Unit Conduction Time Monitor Yes
Naming Units Yes
Naming Connected Devices Yes
Network Power Voltage Monitor Yes
1/0O Power Status Monitor Yes
Communications Error History Monitor Yes
Input Filter Yes Yes Yes
Communications Error Output Yes --- Yes Yes
Preventing Malfunctions Caused by Yes Yes Yes
Inrush Current at I/O Startup
Power Short-circuit Detection ---
Unconnected Line Detection
Load Short-circuit Detection
Disconnected Line Detection ---
Removable Terminal Block Structure Yes
Expansion Using Expansion Units ---
Scaling
Last Maintenance Date Yes

Cumulated Count

Moving Average

Setting the Number of AD Conversion
Points

Rate of Change

Comparator

Peak/Bottom Hold

Top/Valley Hold

User Adjustment

Top/Valley Count

Temperature Range Total Time Count

Input Temperature Variation Detection

Input Error Detection Disable Function

Note

used at the same time for the same contact.

The Contact Operation Monitor and the Total ON Time Monitor cannot be
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Yes: Supported, ---: Not supported

Unit Analog | I/O Slave Units
Units with 2-tier Units with e-CON Units with MIL
Terminal block Connectors Connectors
CRT1-AD04 CRT1-VADO04S CRT1-VADO4ML
CRT1-DA02 CRT1-VDAO2S CRT1-VDAO2ML
Function Input Output Input Output Input Output
Units Units Units Units Units Units
Operation Time Monitor ---
Contact Operation Monitor
Total ON Time Monitor
Automatic Baud Rate Detection Yes
Unit Conduction Time Monitor Yes
Naming Units Yes
Naming Connected Devices Yes
Network Power Voltage Monitor Yes
I/0 Power Status Monitor
Communications Error History Monitor Yes
Input Filter
Communications Error Output ~-n Yes Yes --- Yes
Preventing Malfunctions Caused by Inrush
Current at I/O Startup
Power Short-circuit Detection ---
Unconnected Line Detection
Load Short-circuit Detection
Disconnected Line Detection Yes Yes Yes
Removable Terminal Block Structure Yes
Expansion Using Expansion Units ---
Scaling Yes
Last Maintenance Date Yes
Cumulated Count Yes
Moving Average Yes Yes Yes
Setting the Number of AD Conversion Points Yes Yes Yes
Rate of Change Yes Yes --- Yes ---
Comparator Yes Yes Yes
Peak/Bottom Hold Yes Yes Yes
Top/Valley Hold Yes Yes Yes
User Adjustment Yes
Top/Valley Count
Temperature Range Total Time Count
Input Temperature Variation Detection
Input Error Detection Disable Function ---

Note  The Contact Operation Monitor and the Total ON Time Monitor cannot be

used at the same time for the same contact.

16



Features of CompoNet Slave Units

Section 1-1

Yes: Supported, ---: Not supported

Unit Temperature Input Units

CRT1-TS04T

CRT1-TS04P
Function Input Units
Operation Time Monitor
Contact Operation Monitor
Total ON Time Monitor
Automatic Baud Rate Detection Yes
Unit Conduction Time Monitor Yes
Naming Units Yes
Naming Connected Devices Yes
Network Power Voltage Monitor Yes
I/O Power Status Monitor
Communications Error History Monitor Yes
Input Filter
Communications Error Output -
Preventing Malfunctions Caused by Inrush
Current at I/0 Startup
Power Short-circuit Detection
Unconnected Line Detection
Load Short-circuit Detection
Disconnected Line Detection Yes
Removable Terminal Block Structure Yes
Expansion Using Expansion Units
Scaling Yes
Last Maintenance Date Yes
Cumulated Count Yes
Moving Average Yes
Setting the Number of AD Conversion Points ---
Rate of Change Yes
Comparator Yes
Peak/Bottom Hold Yes
Top/Valley Hold Yes
User Adjustment Yes
Top/Valley Count Yes
Temperature Range Total Time Count Yes
Input Temperature Variation Detection Yes
Input Error Detection Disable Function Yes

Note  The Contact Operation Monitor and the Total ON Time Monitor cannot be
used at the same time for the same contact.
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Yes: Supported, ---: Not supported

Unit

Function

Bit Slave Units

Bit Slaves with Compact Connectors

Repea
ter
Unit

CRT1B-
[1D02S(-1)

CRT1B-[JDOJSP(-1)
CRT1B-MDO04SLP(-1)

CRT1B-[ID02JS(-1)

CRT1B-[]D04JS(-1)

Input
Units

Output
Units

Input | Output | 1/0
Units | Units | units

/0
units

Input
Units

Output
Units

/0
units

Input
Units

Output
Units

CRS1-
RPTO1

Operation Time Monitor

Yes

Contact Operation Monitor

Yes

Total ON Time Monitor

Yes

Automatic Baud Rate
Detection

Yes

Unit Conduction Time Monitor

Yes

Naming Units

Yes

Naming Connected Devices

Yes

Network Power Voltage
Monitor

Yes

1/0O Power Status Monitor

Communications Error History
Monitor

Input Filter

Yes

Yes

Yes Yes

Yes - Yes

Communications Error Output

Yes

Yes

Yes

Preventing Malfunctions
Caused by Inrush Current at
1/O Startup

Yes

Yes

Power Short-circuit Detection

Yes

Yes

Unconnected Line Detection

Load Short-circuit Detection

Yes | Yes

Disconnected Line Detection

Removable Terminal Block
Structure

Expansion Using Expansion
Units

Scaling

Last Maintenance Date

Cumulated Count

Moving Average

Setting the Number of AD
Conversion Points

Rate of Change

Comparator

Peak/Bottom Hold

Top/Valley Hold

User Adjustment

Top/Valley Count

Temperature Range Total
Time Count

Input Temperature Variation
Detection

Input Error Detection Disable
Function

Note
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1-2 Slave Unit Models

CompoNet Slave Units can be classified into the following groups.

Word Slave Units Word Slave Units are Slave Units that are allocated units of 16 bits (i.e.,
1 word) in /O memory of the CPU Unit.

Digital I/O Slave Units:  Slave Units with digital I/O
Analog I/O Slave Units:  Slave Units with analog I/O
Temperature Input Units: Slave Units with temperature inputs

Expansion Units: Units that can be used to expand the number of 1/0
points for Digital 1/0 Slave Units (with 2-tier termi-
nal blocks and 16 points).

Bit Slave Units Bit Slave Units are Slave Units that are allocated units of 2 bits in I/O memory
of the CPU Unit.
Bit Slave Units : Bit Slave Units are Slave Units with 2 points or 4

points of digital /0. They come with a Standard or
Sheathed Flat Cable included.

Bit Slaves with Compact Connectors:
Bit Slave Units with Compact Connectors are Slave
Units with 2 points or 4 points of digital I/O. They
have built-in compact connectors for the 1/O inter-
face that support connections with communications
cables using internal hook communications con-
nectors.

Repeater Units Units that can be used to expand the network by extending trunk lines or
branching.

19



Slave Unit Models

Section 1-2

1-2-1

Word Slave Units

Digital I/O Slave Units

Terminal Block with

Screws
Type Appearance 1/0 capacity Model Features

Digital I/O Slave Units 8 inputs (NPN) CRT1-ID08 * Terminal blocks can be attached/

with 2-tier Terminal > removed from the Unit.

Block 8 inputs (PNP) CRT1-1D08 1 « Expansion Units cannot be
8 outputs (NPN) | CRT1-OD08 added.
8 outputs (PNP) CRT1-ODO08-1
16 inputs (NPN) CRT1-ID16 * Terminal blocks can be attached/

- removed from the Unit.

16 inputs (PNP) | CRT1-1D16-1 * Expansion Units can be added.
16 outputs (NPN) |[CRT1-OD16
16 outputs (PNP) |CRT1-OD16-1
8 inputs/8 outputs | CRT1-MD16 * Terminal blocks can be attached/
(NPN) removed from the Unit.
8 inputs/8 outputs | CRT1-MD16-1 * Expansion Units cannot be
(PNP) added.
8 outputs (relay CRT1-ROS08
outputs)
8 outputs CRT1-ROF08
(SSR outputs)
16 outputs CRT1-ROS16 * Terminal blocks can be attached/
(relay outputs) removed from the Unit.
16 outputs CRT1-ROF16 * Expansion Units can be added.
(SSR outputs)
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Type Appearance I/O capacity Model Features
Digital I/0 Slave Without 8 inputs (NPN) CRT1-IDO8TA e Terminal blocks can be
Units with 3-tier Short-cir- I - attached/removed from
Terminal Block cuit and . | 8 inputs (PNP) CRT1-IDOSTA-1 the Unit.

Discon- 8 outputs (NPN) | CRT1-OD08TA ¢ Expansion Units cannot
nected be added.
Line 8 outputs (PNP) | CRT1-OD08TA-1
Detection
With 8 inputs (NPN) CRT1-IDOSTAH
Short-cir- -
cuit and 8 inputs (PNP) CRT1-IDO8TAH-1
Discon- 8 outputs (NPN) | CRT1-OD08TAH
nected
Line 8 outputs (PNP) | CRT1-OD08TAH-1
Detection
Without 16 inputs (NPN) | CRT1-ID16TA
Short-cir- -
cuit and 16 inputs (PNP) | CRT1-ID16TA-1
Discon- 16 outputs (NPN) |CRT1-OD16TA
nected
Line 16 outputs (PNP) |CRT1-OD16TA-1
Detection 8 inputs/8 outputs | CRT1-MD16TA
(NPN)
8 inputs/8 outputs | CRT1-MD16TA-1
(PNP)
With 16 inputs (NPN) | CRT1-ID16TAH
Short-cir- 161 PNP) |CRT1-ID16TAH-1
cuit and 6 inputs (PNP) -ID16TAR-
Discon- 16 outputs (NPN) | CRT1-OD16TAH
nected
Line 16 outputs (PNP) |CRT1-OD16TAH-1
Detection

8 inputs/8 outputs
(NPN)

CRT1-MD16TAH

8 inputs/8 outputs
(PNP)

CRT1-MD16TAH-1

21



Slave Unit Models

Section 1-2

Units with Connectors

16 inputs and 16
outputs (PNP)

CRT1-MD32H-1

Type Appearance I/O capacity Model Features
Digital I/O Slave Without 8 inputs (NPN) CRT1-VID08S * Equipped with e-CON
Units with e-CON | Short- - connectors.
Connectors circuit 8 inputs (PNP) CRT1-VID08S-1 « Expansion Units cannot

and Dis- U 8 outputs (NPN) | CRT1-VODO08S be added.
con- <
nected 8 outputs (PNP) | CRT1-VODO08S-1
Line ﬂ
Detec- E§
tion %
16 inputs (NPN) | CRT1-ID16S
16 inputs (PNP) CRT1-ID16S-1
16 outputs (NPN) | CRT1-OD16S
16 outputs (PNP) |CRT1-OD16S-1
8 inputs and 8 CRT1-MD16S
outputs (NPN)
8 inputs and 8 CRT1-MD16S-1
outputs (PNP)
With 16 inputs (NPN) | CRT1-ID16SH
Short- -
circuit 16 inputs (PNP) CRT1-ID16SH-1
and Dis- 16 outputs (NPN) | CRT1-OD16SH
con-
nected 16 Outputs (PNP) CRT1 'OD168H'1
I|5ine 8 inputs and 8 CRT1-MD16SH
tic?r:ec- outputs (NPN)
8 inputs and 8 CRT1-MD16SH-1
outputs (PNP)
Without 32 inputs (NPN) | CRT1-ID32S
Short- -
circuit 32 inputs (PNP) CRT1-1D32S-1
and Dis- 32 outputs (NPN) | CRT1-OD32S
con-
nected 32 outputs (PNP) |CRT1-OD32S-1
Line 16 inputs and 16 | CRT1-MD32S
{:i):r:ec- outputs (NPN)
16 inputs and 16 | CRT1-MD32S-1
outputs (PNP)
With 32 inputs (NPN) | CRT1-ID32SH
Short- -
circuit 32 inputs (PNP) CRT1-ID32SH-1
and Dis- 32 outputs (NPN) | CRT1-OD32SH
con-
nected 32 outputs (PNP) |CRT1-OD32SH-1
Bi”e 16 inputs and 16 | CRT1-MD32H
tic(?r:ec_ outputs (NPN)
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Type Appearance 1/0 capacity

Model

Features

Digital I/O Slave Units 16 inputs (NPN)

CRT1-VID16ML

with MIL Connectors 16 inputs (PNP)

CRT1-VID16ML-1

16 outputs (NPN)

CRT1-VOD16ML

16 outputs (PNP)

CRT1-VOD16ML-1

32 inputs (NPN)

CRT1-VID32ML

32 inputs (PNP)

CRT1-VID32ML-1

32 outputs (NPN)

CRT1-VOD32ML

32 outputs (PNP)

CRT1-VOD32ML-1

16 inputs/16
outputs (NPN)

CRT1-VMD32ML

16 inputs/16
outputs (PNP)

CRT1-VMD32ML-1

* Equipped with MIL connectors.
* Expansion Units cannot be

added.

Units with Clamp Terminal Blocks

Type Appearance 1/0 capacity

Model

Features

Digital I/O Slave 8 inputs (NPN)

CRT1-1DO8SL

Units with Screw- 8 inputs (PNP)

CRT1-IDO8SL-1

less Clamp Termi-
8 outputs (NPN)

CRT1-OD08SL

nal Blocks
8 outputs (PNP)

CRT1-OD08SL-1

16 inputs (NPN)

CRT1-ID16SL

16 inputs (PNP)

CRT1-ID16SL-1

16 outputs (NPN)

CRT1-OD16SL

16 outputs (PNP)

CRT1-OD16SL-1

8 inputs/8 outputs
(NPN)

CRT1-MD16SL

8 inputs/8 outputs
(PNP)

CRT1-MD16SL-1

* Equipped with screw-less clamp

terminals.

¢ Expansion Units cannot be

added.
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Analog /O Slave Units

Terminal Block with

Screws
Type Appearance I/O capacity Model Features
Analog I/O Slave 4 inputs CRT1-AD04 I/O range:
Units with 2-tier Ter- Oto5V,1t05YV,
minal Block 2 outputs CRT1-DA02 0to 10V, -10t0 10 V, 0 to 20 mA,
4t020 mA
Units with Connectors
Type Appearance I/O capacity Model Features
Analog I/O Slave 4 inputs CRT1-VADO04S I/O range:
Units with e-CON Oto5V,1to5V,
Connectors Oto10V,-10to 10V,
0to 20 mA, 4 to 20 mA
2 outputs CRT1-VDAO02S
Analog I/O Slave 4 inputs CRT1-VAD0O4ML
Units with MIL Con-
nectors
2 outputs CRT1-VDAO2ML

(N

R
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Temperature Input Units
Type Appearance I/O capacity Model Features
Temperature Input 4 inputs CRT1-TS04T Thermocouple input (Switchable
Units with 2-tier Ter- betweenR, S, K, J, T,E,B,N, L, U,
minal Block W, and PL2.)
CRT1-TS04P Platinum resistance thermometer
input (PT100 only)
Expansion Units
Type Appearance I/O capacity Model Features
Expansion Units with 8 inputs (NPN) XWT-ID08 * Expansion Units are used to add
2-tier Terminal Block 8 inputs (PNP) XWT-ID08-1 points to Digital. I/O Slave Units
with 2-tier terminal blocks and 16
8 outputs (NPN) | XWT-OD08 points.
8 outputs (PNP) | XWT-ODO08-1 * One Expansion Unit can be added
16 inputs (NPN) | XWT-ID16 to one Slave Unit.
16 inputs (PNP) XWT-ID16-1
16 outputs (NPN) | XWT-OD16
16 outputs (PNP) | XWT-OD16-1
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1-2-2 Bit Slave Units

Slaves with Connectors

Type

I/O capacity

Model

Features

Bit Slave Units with
e-CON Connectors

Appearance

2 inputs (NPN)

CRT1B-ID02S

2 inputs (PNP)

CRT1B-ID02S-1

2 outputs (NPN)

CRT1B-OD02S

2 outputs (PNP)

CRT1B-OD02S-1

¢ Standard Flat Cable connected as
standard feature.

2 inputs (NPN)

CRT1B-ID02SP

2 inputs (PNP)

CRT1B-ID02SP-1

2 outputs (NPN)

CRT1B-OD02SP

2 outputs (PNP)

CRT1B-OD02SP-
1

4 inputs (NPN

CRT1B-ID04SP

CRT1B-ID04SP-1

¢ Sheathed Flat Cable connected as
standard feature.

*|P54 dust-tight and splash-proof

Bit Slave Units with
Compact Connec-
tors

(
4 inputs (PNP
(

CRT1B-ID02JS

)
)
2 inputs (NPN)
2 inputs (PNP)

CRT1B-ID02JS-1

2 outputs (NPN)

CRT1B-OD02JS

2 outputs (PNP)

CRT1B-OD02JS-1

1 input/1output
(NPN)

CRT1B-MDO02JS

1 input/1output
(PNP)

CRT1B-MD02JS-1

4 inputs (NPN)

CRT1B-ID04JS

4 inputs (PNP)

CRT1B-ID04JS-1

4 outputs (NPN)

CRT1B-OD04JS

4 outputs (PNP)

CRT1B-OD04JS-1

2 inputs/2 outputs
(NPN)

CRT1B-MDO04JS

2 inputs/2 outputs
(PNP)

CRT1B-MD04JS-1

* Compact, space-saving design

¢ Internal hook communications con-
nectors

* Network power supply

* Multidrop connections are sup-
ported for DCN4 Flat Cable I (sold
separately).

Slaves with Clamp Terminal Blocks

Type

Appearance

I/O capacity

Model

Features

Bit Slave Units with
Screw-less Clamp
Terminal Blocks

2 inputs/2 outputs
(NPN)

CRT1B-MD04SLP

2 inputs/2 outputs
(PNP)

CRT1B-
MDO04SLP-1

¢ Sheathed Flat Cable connected as
standard feature.

* |P54 dust-tight and splash-proof
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1-2-3 Repeater Units

Appearance

Specification

Model

Features

Two communications connec-
tors (Upstream port and down-
stream port)

One downstream port power
supply connector

Up to 64 Units can be con-
nected for each Master Unit.

CRS1-RPTO1

¢ For trunk line-branch line formations, sub-trunk
lines can be connected under a Repeater Unit
just like they can be under the Master Unit.

* For unrestricted branching formations, there are
no restrictions on the connections.

* Repeater Units enable branching the trunk line,
adding more nodes, increasing the connection
distance, and changing the type of cable
upstream and downstream of the Repeater Unit.

1-2-4 Slave Unit Installation and Connection

Installing Slave Units

Refer to the following table for the installation and wiring methods for the

Slave Units.
Slave Unit Installation and
Wiring Methods
Name Model Slave Unit | I/O connection | Internal power External power
installation method

Digital | With 2-tier Ter-
1/0 minal Block

Slave
Units

CRT1-1D08(-1)

CRT1-OD08(-1)

CRT1-ID16(-1)

CRT1-OD16(-1)

CRT1-MD16(-1)

CRT1-ROS08

CRT1-ROF08

CRT1-ROS16

CRT1-ROF16

With 3-tier Ter-
minal Block

CRT1-IDOSTA(-1)

CRT1-ODO8TA(-1)

CRT1-IDOSTAH(-1)

CRT1-ODO8TAH(-1)

CRT1-ID16TA(-1)

CRT1-OD16TA(-1)

CRT1-MD16TA(-1)

CRT1-ID16TAH(-1)

CRT1-OD16TAH(-1)

CRT1-MD16TAH(-1)

DIN Track

Terminal block
with M3 screws

An external 1/0
power supply is
required for con-
nected devices.

Supplied along
with communica-
tions power
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CRT1-OD16S(-1)

CRT1-MD16S(-1)

CRT1-ID16SH(-1)

CRT1-OD16SH(-1)

CRT1-MD16SH(-1)

CRT1-ID32S(-1)

CRT1-OD32S(-1)

CRT1-MD32S(-1)

CRT1-ID32SH(-1)

CRT1-OD32SH(-1)

CRT1-MD32SH(-1)

Name Model Slave Unit | I/0 connection | Internal power External power
installation method
Digital | With e-CON CRT1-VID08S(-1) DIN Track |e-CON connec- |Supplied along |Shared with com-
1/0 Connectors or Mount- |tors with communica- | munications power
Slave ing Bracket tions power supply. (See note.)
Units CRT1-VODO08S(-1) /O power must be
supplied externally
for connected
devices.
CRT1-ID16S(-1) DIN Track Shared with com-

munications power
supply. (See note.)

I/O power must be
supplied externally
for connected
devices.

Shared with com-
munications power
supply only for
inputs. (See note.)

Shared with com-
munications power
supply. (See note.)

I/O power must be
supplied externally
for connected
devices.

Shared with com-
munications power
supply only for
inputs. (See note.)

Shared with com-
munications power
supply. (See note.)

I/O power must be
supplied externally
for connected
devices.

Shared with com-
munications power
supply only for
inputs. (See note.)

Shared with com-
munications power
supply. (See note.)

I/O power must be
supplied externally
for connected
devices.

Shared with com-
munications power
supply only for
inputs. (See note.)
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Name Model Slave Unit | I/0 connection | Internal power External power
installation method
Digital | With MIL Con- |CRT1-VID16ML(-1) |DIN Track |MIL connectors |Supplied along |I/O power must be
1/0 nectors CRT1-VOD16ML(-1) or Mount- with communica- | supplied externally
Slave ing Bracket tions power for connected
Units CRT1-VID32ML(-1) devices.
CRT1-VOD32ML(-1)
CRT1-VMD32ML(-1)
With Screw-less | CRT1-IDO8SL(-1) DIN Track |Screw-less
Clamp Terminal [cRT1 -ODO8SL(-1) clamp terminal
Blocks block
CRT1-ID16SL(-1)
CRT1-OD16SL(-1)
CRT1-MD16SL(-1)
Ana- | With 2-tier CRT1-AD04 Terminal block -
log /O | Terminal Block [cRT{1-DAO2 with M3 screws
Slave
Units | With e-CON CRT1-VADO04S DIN Track |e-CON
Connectors CRT1-VDAO2S or Mounting | connectors
Bracket
With MIL CRT1-VAD0O4ML MIL connectors
Connectors CRT1-VDAO2ML
Temperature Input Units | CRT1-TS04T DIN Track | Terminal block
CRT1-TS04P with M3 screws
Digital I/0 Slave Units XWT-IDO08(-1) Refer to the follow-
Expansion Units XWT-ODO8(-1) ing section.
XWT-ID16(-1)
XWT-OD16(-1)
Bit With CRT1B-ID02S(-1) M4 screw | e-CON connec- Supplied along with
SIaye e-CON CRT1B-OD02S(-1) installation |tors communications
Units | Connec- power (See note.)
tors IP54 | CRT1B-ID02SP(-1)
CRT1B-OD02SP(-1)
CRT1B-ID04SP(-1)
With IP54 | CRT1B-MDO4SLP(- Screw-less
Screw- 1) clamp terminal
less block
Clamp
Terminal
Blocks
With Compact | CRT1B-ID02JS(-1) M4 screen | Compact con-
Connectors

CRT1B-OD02JS(-1) mounting nectors
using
CRT1B-ID04JS(-1) | cRT1-
CRT1B-OD04JS(-1) |ATTO3
CRT1B-MD02JS(-1) | Mounting

Bracket
CRT1B-MDO04JS(-1)

Repeater Units

CRS1-RPTO1 DIN Track |--- Communications
or M4 power for the down-
screw stream line must be
installation supplied from the

communications
power supply con-
nector.

Note  For Bit Slave Units, the external I/O (sensor and actuator) power is also pro-
vided through the Flat Cable from the communications power supply con-
nected to the Master Unit or the Repeater Unit. When calculating the output
current of the communications power supply, always include the external I/O
current consumption for Bit Slave Units.
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Supplying I/O Power

to Expansion Units

Supply I/O power to Expansion Slave Units according to the following table.

Combination

1/0 power supply to
Expansion Slave Unit

Digital Input Slave Unit with Expansion Input Unit
Example: CRT1-ID16 + XWT-ID16 (or XWT-ID08)

Not required (The Expansion
Unit uses the same I/O power
supply as the Digital /0O Slave
Unit.)

Digital Input Slave Unit with Expansion Output Unit

Example: CRT1-ID16 + XWT-OD16 (or XWT-
0ODO08)

Required (I/O power must be
supplied to both Units.)

Digital Output Slave Unit with Expansion Input Unit
Example: CRT1-OD16 + XWT-ID16 (or XWT-ID08)

Required (I/O power must be
supplied to both Units.)

Digital Output Slave Unit with Expansion Output
Unit

Example: CRT1-OD16 + XWT-OD16 (or XWT-
0D08)

Required (I/O power must be
supplied to both Units.)

Devices for Connection to CompoNet Communications
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* 2-3-1 Cables That Can Be Used
* 3-3 Preparing Flat Connectors

Refer to the following for information on cables and connectors for connection
to CompoNet communications.

* 3-4 Connecting Cables and Terminating Resistor
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Wiring Configurations

This section describes the configurations of CompoNet Networks.
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2-1
2-1-1

CompoNet Networks

Overall System Configuration and Elements

A CompoNet Network is a remote 1/O system that consists of the following

elements.

System Configuration Example

: Repeater Unit

] C CompoNet Master Unit
1 |:| : Terminating Resistor
Branch [[] :Tbranch
line p=
L }— Slave Unit : Multidrop
Trunk line
@ Sub-trunk line Terminating
— ] Resistor
Repeater Unit Branch line :
|:|_] — Repeater Unit
Repeater Sub-trunk line Terminating
Unit L (O Resistor
Slave Unit _ Branch line | Branch line
Repeater . . .
1) Unit Sub-trunk
line
Terminating Branch
Resistor [ line D Terminating
] Resistor
Sub-trunk m—
line
Sub-trunk line Terminating
[:! ? - ] L] O Resistor
Uﬁﬁea e Branch line Branch line
N
Sub-branch
lines =

Communications Cables

Master Unit

32

&I Terminating
Resistor

! v _ [
[

Multidrop connection on branch line

CompoNet Networks use round cable |, round cable Il, Flat Cable | (DCA4-
4F10 Standard Flat Cable), and Flat Cable Il (DCA5-4F10 Sheathed Flat
Cable) for Communications Cables.

The Master Unit manages the CompoNet Network and transfers 1/0O data
between the PLC and the Slave Units.

There is only one Master Unit per network. The Master Unit must be con-
nected to the trunk line.
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Slave Units

Repeater Unit

Note

Terminating Resistors

Trunk Lines and Branch
Lines

Some Slave Units receive output data from the Master Unit across the Com-
poNet Network and output it. Other Slave Units send data that has been input
across the network to the Master Unit. There are two types of Slave Unit
according to the 1/O capacity of the Slave Unit.

¢ Word Slave Units: A Word Slave Unit is allocated 16 bits (i.e., 16 1/O
points) in the I/O memory of the CPU Unit.

¢ Bit Slave Units: A Bit Slave Unit is allocated 2 bits (i.e., 2 I/O points) in the
I/0O memory of the CPU Unit.

Using Repeater Units enables expanding network connections as follows:
* Extending the Communications Cable
¢ Increasing the number of nodes (Units)

¢ Creating long-distance T-branches from the trunk line and sub-trunk lines
(See note.)

* Converting between different types of cable (round cable |, round cable II,
Flat Cable I, and Flat Cable II)

A sub-trunk line downstream from a Repeater Unit can be connected with the
same communications specifications (i.e., distances and number of Slave
Units) as the trunk line.

Up to 64 Repeater Units can be connected per network (i.e., per Master Unit).
When Repeater Units are connected in series from the Master Unit, up to two
layers can be created.

(1) The physical layer is not connected across a Repeater Unit. The connec-
tion is thus different from a branch connection, which branches the same
physical layer.

(2) A node refers to a Slave Unit or a Repeater Unit.

With a CompoNet Network, the Master Unit is located at one end of the trunk
line and a Terminating Resistor is connected to the other end of the trunk line.
If Repeater Units are used, each Repeater Unit is treated like a Master Unit,
i.e., Terminating Resistor is connected to the most remote end of the sub-
trunk line downstream from the Repeater Unit.

Note A Terminating Resistor reduces signal bouncing to stabilize com-
munications and must always be connected to the most remote
end of the network lines below the Master Unit and each Repeater
Unit. Always connect a Terminating Resistor to ensure the quality
of the transmission path.

The trunk lines and branch lines in a CompoNet Network are defined as fol-
lows:

¢ Trunk line: The transmission path between the Master Unit and the Termi-
nating Resistor.

¢ Sub-trunk line: The transmission path between the Repeater Unit and the
Terminating Resistor (when a Repeater Unit is used)

* Branch line: The transmission path created using a T-branch from the
trunk line or sub-trunk line.

* Sub-branch line: The transmission path created using a T-branch from a
branch line. (T-branching is not possible from sub-branch lines.)

Note Due to differences in functionality, the same type of cable must be
used between the trunk line and a branch line, a sub-trunk line and
a branch line, and a branch line and a sub-branch line. Different
types of cable can be used between the trunk line and a sub-trunk
line.
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Branches

Communications Power
Supply

I/0 Power Supply

2-1-2 Segments

Segment Layers

34

There are two ways to create branch lines.

1) T-branch Connections

e T-branch connections using Flat Connectors (when Flat Cable | or Flat
Cable Il is used)

¢ T-branch connections using commercially available relay terminals (when
round cable | or round cable Il is used)

2) Multidrop Connections

* Multidrop connections using Flat Connectors and Multidrop Connectors
(when Flat Cable | or Flat Cable Il is used)

* Multidrop connections using Open Type Connectors (when round cable |
or round cable Il is used)

Note Flat Connectors can also be used to extend the Communications
Cable.

This is the power supply for communications and internal operations for each
Unit.

A commercially available 24-VDC power supply is used for communications
and internal operations in each Unit.

One communications power supply can be connected for a trunk line or a sub-
trunk line. Communications power is supplied to the trunk line from the Master
Unit and to a sub-trunk line from the Repeater Unit.

One power supply cannot be used to supply communications power to more
than one line (i.e., to the trunk line and sub-trunk line or to two sub-trunk
lines).

A commercially available 24-VDC power supply is used to power the I/O oper-
ations of the external I/O device connected to a Unit. It is connected to the I/O
power supply terminal of the Unit.

When Repeater Units are used, the CompoNet Network is divided into seg-
ments by the Repeater Units. Each segment is connected to the network, but
is isolated electrically. Three layers of these isolated segments can be config-
ured, called segments 1, 2, and 3, counted in order from the Master Unit.
Repeater Units can be used to add a maximum of two extra segment layers.
Therefore, up to two extra segment layers can be created from the Master
Unit using Repeater Units. Accordingly, you can expand the length of one
trunk line and one branch line to up to 1,500 m (500 m x 3, 93.75 kbps).

Including Repeater Units connected using multidrop connections, a maximum

of 64 Repeater Units can be connected in a single network (i.e., to a single
Master Unit).
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Master Unit

m Slave Unit
— 1

: Repeater Unit

|:| : Terminating Resistor
I:l : T-branch
: Multidrop

Segment 2

Trunk line! § 7 @ —————————— = —— = .
I
/ Terminating ment
! F{qrsistor Segment 3
|
|
ment1 | *E***—**** BE -

Seg e | C== L'_:'_J Repeater Terminating
! Repeater Unit g . Resistor
| Unit Sub-trunk line |:| |:|
|
|
I Branch line Branch line
|
' ] |DE:.|5 [
| =] —

: | | Sub-trunk line
—_ |
Terminating | I \
Resistor I Franch‘ Segment 3
! e Terminating
Sub-trunk line | 7  — /
|
|
Segment 2 [— i —] :
Sub-trunk line
| [ — Terminating
\‘ |:| I:l I:l Resistor
| Repeater
i Branch
Unit
} N : line E&nrznch
o
|
I Sub-trunk
| line
! L] 1
| Terminating =
| Resistor |:| |:|
== ]
Multidrop [ 1
By

Number of Units Per
Segment

A maximum of 32 slave ports (upstream from a Slave Unit or Repeater Units)
can be connected to a single master port ( downstream from a Master Unit or

Repeater Units) in one segment.

2-2 Wiring Formations

There are two possible wiring formations for a CompoNet Network.

Trunk Line-Branch
Line Formation

With this wiring formation, the trunk line is differentiated from branch lines and
there are restrictions on the number of branches and the number of connec-

tions.
Master Unit
//
I Trunk line
D Terminating Resistor
Branch line Branch line Branch line
Slave Unit Slave Unit Slave Unit
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Unrestricted Wiring

With this wiring formation, there is no distinction between the trunk line and

Formation

Relation between Baud
Rate and Communications

Cable

branch lines. Wiring can be performed without restrictions as long as the total
cable length per segment is no longer than 200 m. There is also no limit in the
number of branches.

Master Unit

/ Segment range

:Terminating |

Resistor

— 1 Segment range
|
[:::] Repeater Unit '/
|

——a

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

I
| |
Slave Unit { } + }
1 |
1 - E |
Slave Unit “JF | 4P Terminating|
C -Elj | Slave Unit I Resistor |
1 1 | I I |
|

Slave Unit

The Cables that can be used and the required baud rates are automatically
determined by whether a trunk line-branch line formation or an unrestricted
wiring formation is used.

Cable type Baud rate
4 Mbps 3 Mbps 1.5 Mbps 93.75 kbps
Round cable | | Trunk line - Trunk line - Trunk line - Trunk line -
branch line wir- | branch line wir- | branch line wir- | branch line wir-
ing formation ing formation ing formation ing formation
Round cable Il | (See note 1.) Unrestricted
Flat Cable | wiring forma-
tions
Flat Cable Il --- (See note
2)

Note (1) If a baud rate of 4 Mbps is used, branching is not possible from the trunk

line. (Only multidrop connections are possible.)

(2) If a baud rate of 4 Mbps is used, branching and multidrop connections are
not possible from the trunk line. (There are no Multidrop Connectors for

Flat Cable 11.)

The following table shows the conditions and restrictions for each formation.

Item

Wiring formation

Trunk line-branch line formation

Unrestricted wiring formation

Master Unit location

End of network

Anywhere in network (not necessarily at the
end)

Maximum number of Slave
Units connected to any one
branch line

1 or 3 depending on the cable type and
baud rate

No restrictions

Terminating Resistor location

On the opposite ends of the trunk line and
all sub-trunk lines from the Master Unit and
each Repeater Unit

On the most remote ends from the Master
Unit and each Repeater Unit
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2-3 Communications Cable

2-3-1

Round cable |

Round cable Il

Cables That Can Be Used

The following four types of cable can be used in a CompoNet network.

Check with the manufacturer for applicable CompoNet products.

Use commercially available VCTF cable with two 0.75-mm? conductors (JIS
C3306) that meet CompoNet specifications.

Blue or black: BDL ~ White: BDH

Check with the manufacturer for applicable CompoNet products.

Use commercially available VCTF cable with four 0.75-mm? conductors (JI1s
C3306) that meet CompoNet specifications.

Flat Cable | (DCA4-4F10 Standard Flat Cable)

Red: BS+
® White: BDH
N
Green or Blue: BDL
Black: BS—
Red: BS+ White: BDH Blue: BDL Black: BS—
Conduc- | Insulation Application Nominal Allowable
tor No. color cross-sec- |current (A)
tion
1 Red BS+ (communications power |0.75 mm? 5 max.
supply positive side)
2 White BDH (signal high) 0.5 mm?
3 Blue BDL (signal low) 0.5 mm?
4 Black BS- (communications power |0.75 mm? 5 max.
supply negative side)

CompoNet-compatible products other than DCA4-4F10 can be used. Confirm
applicability with the manufacturer.
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Flat Cable Il (DCA5-4F10 Sheathed Flat Cable)

Red: BS+ White: BDH Blue: BDL Black: BS—

Conduc- | Insulation Application Nominal Allowable
tor No. color cross-sec- |current (A)
tion

1 Red BS+ (communications power |0.75 mm? 5 max.
supply positive side)

2 White BDH (signal high) 0.5 mm?

3 Blue BDL (signal low) 0.5 mm?

4 Black BS- (communications power |0.75 mm? 5 max.
supply negative side)

CompoNet-compatible products other than DCA5-4F10 can be used. Confirm
applicability with the manufacturer.

(3) The characteristics of each conductor in Flat Cable | and Flat Cable I
have been adjusted to the application. Check the line insulator colors and
use each line only for the application given in the above table.

(4) For information on applicable CompoNet products and manufacturers,

refer to the ODVA home page.
http://www.odva.org/

2-3-2 Criteria for Selecting Cables

Selecting Cable

Select the cable type using the following items as conditions.

Types
Item Cable type
Round cable | Round cabile Il Flat Cable | Flat Cable Il
Application * When using com- |*When using com- | To supply commu- | To supply commu-

mercially available
cable is desirable.
* To provide com-
munications power
separately.

mercially available
cable is desirable.

* To supply commu-
nications power to
all Slave Units with
the communica-
tions cable.

nications power to
all Slave Units with
the communica-
tions cable.

nications power to
all Slave Units with
the communica-
tions cable.

¢ Applications in
environments that
required IP54 com-
pliance (drip-proof,
splash-proof).
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Item Cable type
Roundcablel | Roundcablell | FlatCablel Flat Cable II

Slave |Word Slave Units Supported. Supported. (See
Unit note 2.)
con- | Bjt Slave Not supported. (See | Not supported. (See | Supported. Not supported.
?ec- Units (com-  [\pgg gjt | Note 1.) note 1.) Not supported. Supported.
'0NS I munications | gave

section Flat | Jnits

Cable stan-

dard connec-

tion)

Bit Slave Unit (commu- | Supported. Supported. (See

nications section con- note 2.)

nector)
Wiring method for communica- | Wired separately Supplied via Communications Cable. (Power is supplied from the
tions power supply from the Communi- | Master Unit and Repeater Units.)

cations Cable.
Master Unit location End of trunk line Baud rate other than 93.75 kbps: End of trunk line
93.75 kbps: Anywhere in network

Note

Using Different Cable
Types

Note

(1) Bit Slave that come with a flat cable already connected cannot be con-
nected if the preconnected cable is removed.

(2) If a baud rate of 4 Mbps is used, branching and multidrop connections are
not possible from the trunk line. (There are no Multidrop Connectors for
Flat Cable 11.)

The same type of cable must be used for all lines downstream from the Mas-
ter Unit (i.e., the trunk line and branch lines, sub-trunk lines and their branch
lines, and branch lines and sub-branch lines must use the same type of
cable).

When Repeater Units are used, however, different cables can be used for the
trunk line and sub-trunk lines, and for sub-trunk lines and sub-trunk lines,
above and below a Repeater Unit.

0 Master
| Unit
Cable (trunk line) - The same type of cable must be used.

Different types of cable can be used.
Repeater Unit

Cable (sub-trunk line) The same type of cable must be used.

Slave Unit Slave Unit

Round cable I, round cable II, Flat Cable | (Standard) and Flat Cable II
(Sheathed) are treated as different types of cable.

Restrictions in Distance between Cables of Multiple CompoNet Systems

When using more than one CompoNet System with Flat Cable | or Il, opera-
tion may be unstable due to interference. To prevent this, the Flat Cables for
the different CompoNet Systems must be separated from each other by at
least 5 mm.
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2-3-3 Maximum Distance and Number of Connected Units for Types of
Communications Cables

The maximum cable lengths for each segment are shown below, along with
the maximum number of Slave Units that can be connected. Do not exceed
these limits.

Master Unit

Trunk line length

Il Il Il —

Re_peater 1 Branch line
Unit

length

Branch line length

=,

Branch line length

Branch line length

Branch
line length

Sub-trunk line length

Sub-branch
line length

Sub-trunk line length

Branch
line length

Sub-trunk line length

Slave Units

Sub-trunk line length
Sub-trunk line length

Terminating
Resistor

Branch
line length

Sub-trunk line length

Baud Rate of 4 Mbps (No Branching, See note.)

ltem
Length per trunk line or sub-trunk line
Branch line length
Total branch line length
Restrictions on branch line locations

Round cabile I/l Flat Cable |
30 m (90 m) 30 m (90 m)
Lines cannot be branched from the
trunk line. (Only multidrop connections
are possible from the trunk line or sub-
trunk lines.)

Number of Slave Units (including Repeater | 32 32
Units)

Note Bit Slave Units come with Flat Cable and cannot be connected. Also, there is

no applicable connector for multidrop connections for Flat Cable II, and there-
fore multidrop connection cannot be made.

Baud Rate of 3 Mbps
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Item Round cable I/l Flat Cable I/l
Length per trunk line or sub-trunk line 30 m (90 m) 30 m (90 m)
Branch line length 0.5m 0.5m
Total branch line length 8m 8m
Restrictions on branch line locations 3/m 3/m
Number of Units per branch (See note 1.) |1 1
Maximum sub-branch line length Not supported. Not supported.
Total sub-branch line length Not supported. Not supported.
Number of Slave Units (including Repeater | 32 32
Units)
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Baud Rate of

1.5 Mbps Item Round cable | Round cable Il
Without | With Flat Cable I/l
branch- | branch-

ing ing
Length per trunk line or sub-trunk line 100 m 30m 30 m (90 m)
(300m) | (90m)
Branch line length Not sup- [2.5m 25m
ported.
(See
note 2.)
Total branch line length Not sup- |25 m 25m
ported.
(See
note 2.)
Restrictions on branch line locations 3/m 3/m
Number of Units per branch (See note 1.) 3 3
Maximum sub-branch line length Not sup- | 0.1 m (See note 3.)
ported.
Total sub-branch line length Not sup- |2 m (See note 3.)
ported.
Number of Slave Units (including Repeater | 32 32 32
Units)
Note (1) The number of Units per branch is the maximum number of Slave Units

or Repeater Units that can be connected to one branch using multidrop
or T-branch connections (sub-branch lines).

(2) Lines cannot be branched from the trunk line. (Only multidrop connec-
tions are possible from the trunk line or sub-trunk lines.)

(8) Sub-branch lines can be branched from branch lines.

Baud Rate of

93.75 kbps Item Round cable | Round cabile I
Flat Cable I/l
Length per trunk line or sub-trunk line 500 m Unrestricted wiring
Branch line length 6m is enabled for a
- total length of
Total branch line length 120 m 200 m.
Restrictions on branch line locations 3/m

—_

Number of Units per branch (See note.)
Maximum sub-branch line length
Total sub-branch line length

Number of Slave Units (including Repeater | 32 32
Units)

Note  The number of Units per branch is the maximum number of Slave Units or
Repeater Units that can be connected to one branch using multidrop or T-
branch connections (sub-branch lines).
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2-4 Communications Cable Wiring Examples

The following wiring is required in a CompoNet Network.

e Two communications signal lines (communications data): BDH (commu-
nications data high) and BDL (communications data low)

e Two communications power supply lines (power for communications and
internal Slave Unit circuits): BS+ (communications power supply plus
side) and BS— (communications power supply minus side)

The wiring method depends on the type of cable that is used.

2-4-1 Round Cable |

* Connect the two communications signal lines in parallel between the
Master Unit or Repeater Unit and multiple Slave Units.

* Use Open Type Connectors (DCN4-TB4, for connecting Units) to connect
Communications Cables to Master Units, Repeater Units, and Slave
Units.

¢ To supply the communications power (24 VDC), connect the two commu-
nications power supply lines to each Slave Unit separately from the Com-
munications Cables.

e Power is not supplied to the Master Unit or Repeater Units.
¢ A Terminating Resistor (DRS1-T) must be connected at the end of the

network.

Master Unit or
Repeater Unit

Relay terminal block Terminating Resistor
BSs @ / (121 Q)
BDH | (%) i ! Twg c“olmmunicatior;"ls P i 3 ®
BDL @ L S|gr1‘ayl|nes ‘ L H . —X)
BS- ® Commu-

Communications | | Communications | _____ .

o R K o K

/ nications | B

Open Connector

Slave Unit Slave Unit Slave Unit
BS+ BS- BS+ BS- BS+ BS-
Jelcele] [ O] [SISXeIS)
o BDHBDL BDHBDL BDH BDL
Open Connector Iy I, I,
|I |I |I
24-VDC 24-VDC 24-VDC
communications communications communications
power supply power supply power supply

Slave Units can also be connected in parallel using multidrop connections.
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Master Unit or
Repeater Unit

Terminating Resistor
(121 Q)

®
®

[ 1 R
Commu-
nications

- _‘_‘/_‘_\:’_\‘_” T y ! 1 T
Sla\;é Unit Slave Unit Slave Unit
BS+ / A — BS+ BS- BSN \ BS—

0O QOO QOO0

BDH BDL BDH BDL BDH BDL

Open Connector N N |y
|f |f "

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

2-4-2 Round Cable ll

* Connect the two communications signal lines and two communications
power lines in parallel between the Master Unit or Repeater Unit and mul-
tiple Slave Units.

* Use Open Type Connectors (DCN4-TB4, for connecting Units) to connect

Communications Cables to Master Units, Repeater Units, and Slave
Units.

* Connect the communications power supply (24 VDC) to the communica-
tions power supply connector for the Master Unit or Repeater Unit.

¢ A flat connector socket (DCN4-TR4) is mounted and a Terminating Resis-
tor (DCN4-TM4 or DCN5-TM4) must be connected at the end of the net-

work.
BS+ _____ Terminating Resistor(121Q)
BDH \ ®
BDL ®
BS- ﬂ

Isolate

A Terminating Resistor (DRS1-T) can also be used at the end. In this case,
isolate the BS+ and BS- cable ends.
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Communications

Master Unit or

Repeater Unit

power

Communications

=

RPN

power supply
connector

Relay terminal block

24-VDC
communications

power supply

Two communications
signal lines

]
1

Two communications

power lines

BS+ @

BDH |(X)

BDL @
Bs- |

\

T
|
|
]
|
!
]
|
!
1
-

R P

Open Connector

VA

Slave

Nmmmmmmm——

Unit

S

Slave Unit

~
LK}

A,

Slave Unit

IVOO®

BS+BDH BDL BS-

CIGIOIO)

BS+BDH BDL BS-

CICIOIO)

BS+BDH BDL BS-

Open Connector

Slave Units can also be connected in parallel using multidrop connections.

Master Unit or
Repeater Unit

Communications
power

BS+ @

BDH|(X)

BDL @
BS-| ()

/

Open Connector

ST T s s e

NLo

Two communications

Two communications

[ DR signal lines
- > (

7 power lines

Am—

\

frmm————————

I

[

P,

\

Jxx ><(>_<)|

" BS+BDH BDL BS-

BS+BDH BDL BS-

BS+BDH BDL BS-

Slave Unit

Open Connector

Slave Unit

Slave Unit

Terminating Resistor
(121 Q)

Terminating Resistor
(121 Q)
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2-4-3 Flat Cable I/ll

* The two communications signal lines and the two communications power
supply lines are connected to the Master Unit, Repeater Units, and Slave
Units using Flat Cable.

¢ Connect the communications power supply (24 VDC) to the communica-
tions power supply connector for the Master Unit or Repeater Unit.

* A Terminating Resistor (DCN4-TM4 or DCN5-TM4) must be connected at
the end of the network.

Master Unit or
Repeater Unit

Communications  Communications
power supply power supply, Flat Cable
connector 24 VDC « Communications signal lines: BS+ (red) and BS- (black)

/ « Communications power supply lines: BDH (white) and BDL (blue)
Commu-
nications Terminating Resistor
power

(121 Q)
L)

Communications
connector

Slave Unit Slave Unit

Slave Units can also be connected in parallel by using multidrop connections.
A DCN4-MD4 Multidrop Connector is required for this. (Only Flat Cable | can
be used.)

Master Unit or
Repeater Unit

Communications
power supply
connector

Communications
power supply,
24 VDC

Commu-
nications
power

Flat Cable |
Terminating Resistor

(121 Q)

Flat Connector Plug

Multidrop ConnectK

Communications
connector

Slave Unit Slave Unit

45



Communications Cable Wiring Examples Section 2-4

DCN4-MR4 Flat Multidrop Connectors are used for multidrop connections for
Bit Slave Units with Compact Connectors. (Only Flat Cable | can be used.)

Side of Bit Slave Units with
Compact Connectors

Master Unit or
Repeater Unit

Communications

power supply Communications

connector power supply,
24 VDC \

Back side of Bit Slave Units Flat Multidrop Connectors

Commu- )
with Compact Connectors

nications

power Terminating Resistor

(121 Q)

Communications
connector

Flat Multidrop Connectors

Flat Cable |
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SECTION 3
Installation and Wiring

This section describes how to install and wire a CompoNet Network.

3-1 Installing Slave Units .. ...ttt 48

3-1-1 Installation Method. . ....... .. ... ... .. .. ... 48

3-1-2  Installation Orientation. . .. .........c.c.vuieninennenenen... 49

3-1-3  MountingtoaDINTrack .. ........ ... .. .. ... ... ...... 50

3-1-4  Mounting with a Mounting Bracket . ........................ 52

3-1-5 Mounting with Screws .. .......... ... i 57

3-1-6  Screw Mounting with a Mounting Bracket. . .................. 58

3-2 Connecting Cables . ...... ... . . 59

3-2-1 RoundCable /IT. . ... ... 60

3-2-2  FlatCable /IT . ... ..o o e 60
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3-3-1 RoundCableIl........ ... i 62

3-3-2  FlatCableI. ... ... 64

3-3-3 FlatCable Il . ... o 70
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UNIES © ottt 76
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3-5 Power Supply Wiring . ... ..ot e 88
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3-5-3  Connecting the I/O Power Supply . ....... . ... ... ... 92
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3-5-5  Precautions when Supplying Communications Power........... 99

3-5-6  Precautions when Providing the I/O Power Supply . ............ 101

3-5-7 OtherPrecautions .. ............. .. ..ot 102

3-6  Connecting External I/O for Slave Units . ............. ... ... ... .... 103

3-6-1  Connecting to a Screw Terminal Block ...................... 104

3-6-2  Connecting to e-CON Connector Terminals. . ................. 105

3-6-3  Connecting to MIL Connector Terminals. . ................... 108

3-6-4  Connecting to Screw-less Clamp Terminal Blocks ............. 114

3-6-5  Connecting External I/O to IP54 Bit Slave Units. .............. 115

3-6-6  Connecting to Compact CONNectors. . .. .......veueneneenen.. 116

47



Installing Slave Units Section 3-1

3-1 Installing Slave Units

A Caution

Do not install the Unit that has relay outputs on the locations
that always subiject to vibration. A

It may cause a failure or malfunction.

3-1-1 Installation Method

The installation method for Slave Units and Repeater Units depends on the

model.
Name Model Installation method
Digital 1/0 Slave With 2-tier Terminal Block CRT1-1D08(-1) DIN Track
Units CRT1-ODO08(-1)

CRT1-ID16(-1)
CRT1-OD16(-1)
CRT1-MD16(-1)
CRT1-ROS08
CRT1-ROF08
CRT1-ROS16
CRT1-ROF16
CRT1-IDOSTA(-1)
CRT1-ODOSTA(-1)
CRT1-IDO8TAH(-1)
CRT1-ODO8TAH(-1)
CRT1-ID16TA(-1)
CRT1-OD16TA(-1)
CRT1-MD16TA(-1)
CRT1-ID16TAH(-1)
CRT1-OD16TAH(-1)
CRT1-MD16TAH(-1)

With 3-tier Terminal Block

With e-CON Connectors

CRT1-VID08S(-1)

CRT1-VODO08S(-1)

DIN Track or Mounting
Bracket

CRT1-ID16S(-1)

CRT1-OD16S(-1)

CRT1-MD16S(-1)

CRT1-ID16SH(-1)

CRT1-OD16SH(-1)

CRT1-MD16SH(-1)

CRT1-ID32S(-1)

CRT1-OD32S(-1)

CRT1-MD325(-1)

CRT1-ID32SH(-1)

CRT1-OD32SH(-1)

CRT1-MD32SH(-1)

DIN Track
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Name

Model

Installation method

Digital I/O Slave
Units

With MIL Connectors

CRT1-VID16ML(-1)

DIN Track or Mounting

CRT1-VOD16ML(-1)

Bracket

CRT1-VID32ML(-1)

CRT1-VOD32ML(-1)

CRT1-VMD32ML(-1)

With Screw-less Clamp Terminal

Blocks

CRT1-ID08SL(-1)

DIN Track

CRT1-OD08SL(-1)

CRT1-ID16SL(-1)

CRT1-OD16SL(-1)

CRT1-MD16SL(-1)

Analog I/O Slave
Units

With 2-tier Terminal Block

CRT1-AD04

DIN Track

CRT1-DA02

With e-CON Connectors

CRT1-VADO04S

DIN Track or Mounting

CRT1-VDAO02S

Bracket

With MIL Connectors

CRT1-VADO4ML

CRT1-VDAO2ML

Temperature Input Units

CRT1-TS04T

DIN Track

CRT1-TS04P

Expansion Units

XWT-ID08(-1)

XWT-ODO08(-1)

XWT-ID16(-1)

XWT-OD16(-1)

Bit Slave Units

With e-CON Connectors

CRT1B-ID02S(-1)

Screw installation (M4)

CRT1B-OD02S(-1)

IP54 CRT1B-ID02SP(-1)
CRT1B-OD02SP(-1)
CRT1B-ID04SP(-1)
With Screw-less Clamp Ter- |IP54 CRT1B-MDO4SLP(-1)

minal Blocks

Bit Slave Units with Compact Connec-

tors

CRT1B-ID02JS(-1)

M4 screw mounting using

CRT1B-OD02JS(-1)

CRT1-ATTO03 Mounting
Bracket

CRT1B-ID04JS(-1)

CRT1B-OD04JS(-1)

CRT1B-MD02JS(-1)

CRT1B-MD04JS(-1)

Repeater Unit

CRS1-RPTO1

DIN Track or screw
installation (M4)

3-1-2

Installation Orientation

There are no restrictions in the orientation unless otherwise specified in the
instructions for the Unit. Installation is possible in any of the following six ori-
entations.

Vertical
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3-1-3 Mounting to a DIN Track

Materials Required for

Installation

Installation
Orientation

50

Name Model Remarks
35-mm DIN PFP-50N Length: 50 cm
Track PFP-100N  |Length: 100 cm
PFP-100N2 |Length: 100 cm
End Plate PFP-M Two End Plates are required for each Slave Unit

and each Repeater Unit.

1.

Hook the slot on the back of the Unit into the top of the DIN Track. Pull

down the DIN Track mounting pin and insert the Unit.

2

1)

DIN Track mounting pin

DIN Track

2. Hook the bottom of the End Plate on the DIN Track first, and then the top.

Attach an End Plate on each side of the Unit, and tighten the screws to se-
cure them. Check to make sure that the Unit is firmly secured.

End Plate




Installing Slave Units

Section 3-1

Note  The DIN Track mounting part on the back of the Unit has the protrusion
shown below. This protrusion is crushed when the Unit is mounted to the DIN

Track and it prevents the Unit from slipping to the side.

The following models of the Unit have this function.
Digital I/O Slave Units with e-CON Connectors
Digital I/O Slave Units with MIL Connectors
Analog I/O Slave Units with e-CON Connectors
Analog I/O Slave Units with MIL Connectors

Example: For CRT1-VID32ML

Protrusion

CRT1-VLCID08S(-1)
CRT1-VODLOIOML(-1)
CRT1-VOOCIS(-1)
CRT1-VOJOCIML(-1)
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Installing Slave Units Section 3-1

3-1-4 Mounting with a Mounting Bracket

Slave Units with e-CON connectors (CRT1-VLID08S(-1)/CRT1-VADO04S/
CRT1-VDAO02S) or MIL connectors (CRT1-VLIDLICIML(-1)/CRT1-VADO4ML/
CRT1-VDAO2ML) can be panel-mounted or wall-mounted, either vertically or
horizontally, using special Mounting Brackets.

Required Brackets

Name Model Applicable Slave Unit
Mounting Bracket CRT1-ATTO1 Units with MIL Connectors

CRT1-VLID16ML(-1)
CRT1-VADO4ML
CRT1-VDAO2ML

CRT1-ATT02 Units with e-CON Connectors

CRT1-VLID08S(-1)
CRT1-VADO4S
CRT1-VDA02S

SRT2-ATTO02 Units with MIL Connectors
CRT1-VLID32ML(-1)

Dimensions CRT1-ATTO1

187 Mounting Hole Dimensions

Two, 3.2 dia. or M3

A
o il

16+0.2

(mm)

CRT1-ATTO2
13 26.7 Mounting Hole Dimensions
Two, 3.2 dia. or M3
[3) 0 o Y
v o ;
(s} +
o
o o M O (mm)
SRT2-ATT02
73 305 Mounting Hole Dimensions
Two, 3.2 dia. or M3
Tz A !
" o 0 % T
] o —
i i (mm)
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Installing Slave Units Section 3-1

Vertical Mounting Use a Mounting Bracket to vertically mount a Slave Unit to a panel or a wall.

Example: Mounting a CRT1-VLID32ML Slave Unit with MIL Connectors

Panel surface (wall)

Vertical on
panel surface
(wall)

SRT2-ATTO02
Mounting Bracket

Mounting Procedure 1. Attach the Mounting Bracket to the panel surface (or wall) with two Phillips
screws, as shown in the following diagram. For mounting hole dimensions,
refer to Dimensions above.

2. Mount the Slave Unit to the Mounting Bracket. The Mounting Bracket is the
same shape as a DIN Track, so use the same method as when mounting
to a DIN Track.

53



Installing Slave Units Section 3-1

Horizontal Mounting Use a Mounting Bracket to horizontally mount (side mount) a Slave Unit to a
panel or a wall.

Example: Mounting a CRT1-VLID32ML Slave Unit with MIL Connectors

Panel surface (wall)

Horizontal (side)
mounting to panel
surface (or wall)

SRT2-ATT02
Mounting Bracket

Mounting Procedure 1. Attach the Mounting Bracket to the panel surface (or wall) with two Phillips
screws, as shown in the following diagram. For mounting hole dimensions,
refer to Dimensions above.

2. Mount the Slave Unit to the Mounting Bracket. The Mounting Bracket is the
same shape as a DIN Track, so use the same method as when mounting
to a DIN Track.
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Installing Slave Units Section 3-1

Mounting Dimensions
Vertical Mounting to a ¢ Units with e-CON Connectors (CRT1-VLID08S(-1)/CRT1-VAD04S/CRT1-
Wall VDAO02S)

e Units with MIL Connectors (CRT1-VLIDUICIML(-1)/CRT1-VADO4ML/
CRT1-VDAO2ML)

45

45

// Mounting Bracket
6.0 (mm)

(The Unit shown in the diagram is the CRT1-V[ID08S(-1).)
* Units with MIL Connectors (CRT1-V[ID32ML(-1))

2 =
q i} Mounting Bracket
B
i
AJﬁ (mm)
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Installing Slave Units Section 3-1

Horizontal Mounting to a * Units with e-CON Connectors (CRT1-V[JD08S(-1)/CRT1-VAD04S/CRT1-
Wall VDAO02S)

e Units with MIL Connectors (CRT1-VLIDUUML(-1)/CRT1-VADO4ML/
CRT1-VDAO2ML)

—

45

% =]
Mounting ©
Bracket = <
=]
< <
N
245 || (mm)

(The Unit shown in the diagram is the CRT1-V[JD08S(-1).)
¢ Units with MIL Connectors (CRT1-VLID32ML(-1))

Mounting
Bracket

7

E
i

(mm)
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Installing Slave Units Section 3-1

3-1-5 Mounting with Screws

Refer to the dimensions for the particular Unit and prepare the mounting holes
in the panel. Tighten the M4 screws to a torque of 0.9 N-m, and check to be
sure that the Unit is securely mounted.

Mounting Bit Slave The Bit Slave Units (CRT1B-ID02S(-1) and CRT1B-OD02S(-1)) are installed
Units Using Screw using the enclosed screw bracket along with screw holes in one of the two ori-
Brackets entations shown below.

Screw brackets

Use the following procedure to mount the screw bracket.

1,2,3... 1. Insert the screw bracket into the back of the Bit Slave Unit along the
guides.

Guides

Ew
4 Screw bracket

2. Press the screw bracket in until the hooks on the bracket are completely
locked into place.

Screw bracket hook
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Installing Slave Units Section 3-1

3-1-6 Screw Mounting with a Mounting Bracket

Slave Units with Compact Connectors (CRT1B-[1D02JS(-1) or CRT1B-
[1D04JS(-1)) can be mounted using special Mounting Brackets.

Required Brackets

Name Model Applicable Slave Unit

Mounting Bracket CRT1-ATTO3 Bit Slaves with Compact Connec-
tors

CRT1B-[1D02JS(-1)
CRT1B-[1D04JS(-1)

Dimensions
m CRT1-ATTO3

Mounting Hole Dimensions

Two, 4.2 dia. or M4
38

37.7 .
21 Two, 4.2 dia. or M4

\lJ

Perform mounting using either of the two sets of holes.

Mounting Dimensions
m CRT1B-[1D02JS(-1)

27.05 15 |
46 |24 20.4 I 0 10
' ﬁus?“”

| " | - 6.65 ?\ \
46|24 i| 25.4 20: :
_ 1 b
\o/
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Connecting Cables Section 3-2

Mounting Procedure

1,2,3... 1. Mount the Unit using two M4 screws in the mounting holes () or the mount-
ing holes @. Tighten the screws to the following torque.

¢ Tightening torque: 0.9 N-m

2. As shown in the following figure, press in on the Unit until the internal
hooks of the Mounting Bracket make a clicking sound. After mounting the
Unit, be sure to check that the Bit Slave Unit with Compact Connectors is
correctly mounted to the Mounting Bracket.

3-2 Connecting Cables

In a CompoNet Network, Units can be connected and cables can be branched
and extended by using Communications Cable and mounting connectors to
Units. The methods for connecting Communications Cables and Units and for
branching depend on the cable type and branching formation used.

The differences are shown in the following table.
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Preparing Flat Connectors Section 3-3

3-2-1 Round Cable I/l

Slave Unit/Repeater Unit

Cable branches
connections

T-branch connections Multidrop connections
Open Type Connector Commercially available relay terminal Open Type Connector
. block Trunk line,
Branch line or

sub-trunk line,
sub-branch line

) Open Type Connector
) Relay terminal block or branch line P vp
Trunk line,

Open Type Connector sub-trunk line,
or branch line g
. Slave/Repeater Unit

Open Type Connector
Slave/Repeater Unit

Note Bits Slave Units with a Flat ;I
Cable included cannot use
Open Type Connectors.

3-2-2 Flat Cable I/ll

Slave Unit/Repeater Unit

Slave/Repeater Unit

Cable branches

connections T-branch connections Multidrop connections
Flat Connector Plug Flat Connector Socket + Flat Connector | Multidrop Connector
«Word Slave Units, Bit Slave Units | PIug
with a communications connector, or Flat Connector , _ Trunk e ,
Repeater Units Socket /- Tk ine, sub-trunk fine, subtunk no, Ml1C10P Comnectors

or branch line
Branch line or

sub-branch line
Flat Connector Flat Connector Plug
Plug (or connector provided with cable)

Branch line or
sub-branch line

Slave/Repeater Unit

- Flat Connector Flat Connector
Plug Plug

Flat Connector Plug
Slave/Repeater Unit
Slave/Repeater Unit

« Bit Slave Unit with Flat Cable ?/Iljucnm?& F(i‘,f)nnector
Included

Bit Slaves with Compact Connectors

— Flat Connector Plug

/ Flat Cable (included) Trunk line, sub-trunk Bit Slaves with

line, or branch line Compact Connectors
(Flat Cable)
' Bit Slave Unit

Note If a Sheathed Flat Cable Il is

Note Bit Slave Units are available with used, multidrop connections
a Flat Cable included as a stan- using multidrop connectors can-
dard feature. not be used.

Cable Extension

Flat Connector Socket + Flat Connector Plug

Flat Connector Socket Flat Connector Socket

94 Trunk line and sub-trunk line :

Flat Connector Plug Flat Co§nector Plug

Trunk line and sub-trunk line

3-3 Preparing Flat Connectors

To connect a Terminating Resistor to round cable I, to connect Flat Cable | or

Il to Units and to branch or extend the wiring, Flat Connectors must be pre-
pared and attached to the cables.
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Preparing Flat Connectors

Section 3-3

Connectors Used

Note

(1) Flat Connectors cannot be reused once they have been attached. Per-

form the procedure with care.
(2) Always hold on to the Flat Connector when connecting or disconnecting

it.

(8) When connecting a Flat Connector, press it all the way in and then pull
on it to be sure it is locked into place.

Name

Appearance

Model

Application

Flat Connector | Socket

DCN4-TR4

Used as a set with the DCN4-BR4 Flat Connector
Plug in the following applications:
* Extending the trunk line or sub-trunk lines.

¢ T-branching branch lines from the trunk line or
sub-trunk lines.

* T-branching sub-branch lines from a branch line.

Used independently when connecting a DCN4-
TM4 Terminating Resistor to the end of the trunk
line or a sub-trunk line.

Flat Connector | Plug

DCN4-BR4

Used as a set with the DCN4-TR4 Flat Connector
Socket in the following applications:
* Extending the trunk line or sub-trunk lines.

¢ T-branching branch lines from the trunk line or
sub-trunk lines.

* T-branching sub-branch lines from a branch line.

Used independently in the following applications:
¢ Connecting Communications Cable to a Unit.

¢ Connecting Communications Cable to a DCN4-
MD4 Multidrop Connector (when a multidrop con-
nection is used).

Flat Connector Il Socket

DCN5-TR4

Used as a set with the DCN5-BR4 Flat Connector
Plug in the following applications:
* Extending the trunk line or sub-trunk lines.

¢ T-branching branch lines from the trunk line or
sub-trunk lines.

¢ T-branching sub-branch lines from a branch line.

Used independently when connecting a DCN5-
TM4 Terminating Resistor to the end of the trunk
line or a sub-trunk line.

Flat Connector Il Plug

DCN5-BR4

Used as a set with the DCN5-TR4 Flat Connector
Socket in the following applications:
¢ Extending the trunk line or sub-trunk lines

¢ T-branching branch lines from the trunk line or
sub-trunk lines

* T-branching sub-branch lines from a branch line

Used independently to connect Communications
Cable to a Unit.

Flat Multidrop Connector
Plug

DCN4-MR4

Used independently in the following application:

* Connecting Communications Cable to a Unit in a
multidrop connection

This connector can be used with the following
Units:

Bit Slave Units with Compact Connectors
(CRT1B-LIDOC1JS(-1))
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Preparing Flat Connectors Section 3-3

Tools Required

Name Appearance Model Application
Pliers DWT-A01 Crimping tool for DCN4-TR4 Flat Connector
Socket, DCN4-BR4 Flat Connector Plug, or DCN4-
MR4 Flat Multidrop Connector Plug.
Pliers DWT-A02 Crimping tool for DCN5-TR4 Flat Connector

Socket or DCN5-BR4 Flat Connector Plug

3-3-1 Round Cable ll

This procedure is only required to connect a Connector-type Terminating
Resistor.

Preparing DCN4-TR4 Flat Connector Sockets

Component Names

Cover Housing

Cable labels
(Black, blue/green, white, and red)

Cable confirmation slot

M Preparing the Cable

Cut the cable perpendicular to the length, and strip the sheath as shown in the
following diagram.

—

Red

Green or blue

B Setting the Cable Stopper
Set the Cable Stopper.

Close the cover, secure the hooks, and then press down on the cable stopper
until it clicks into place.
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Preparing Flat Connectors Section 3-3

Cable stopper

H Attaching the Cable

Confirm that the cable colors match the cable labels, and then insert the cable

end all the way to the back of the cover in which the cable stopper has already
been set.

Location of cable stopper

B Attaching the Housing

Confirm that the cable labels match the cable colors, and then temporarily
secure the housing to the cover.

Housing

Note  The housing cannot be removed from the cover once it has been attached.

The connector may be damaged if the housing is forcefully removed.

H Pressure-welding the Connector

The connector is pressure-welded using the DWT-A01 Pliers.
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Preparing Flat Connectors Section 3-3

1,2,3... 1. As shown below, align the center (see arrows) of the connector cover with
the center of the pressure-welding block on the Pliers.

Pliers Connector cover

2. Squeeze firmly on the Pliers until the lock on the connector clicks into
place.
Note (1) Do not pressure-weld the connector cover at the edges.

(2) Do not pressure-weld the connector cover at the back of the pressure-
welding block.

(8) Set the connector in the correct orientation.

3. After attaching the cable, confirm that it is properly pressure-welded as
shown below.

Be sure the connector is locked
on both the left and right sides.

kr

1 % o e

Be sure there are no gaps here.

™

3-3-2 Flat Cable |
Preparing DCN4-TR4 Flat Connector Sockets

Component Names

Cover Housing

Cable labels
(Flat cable: black, blue, white, and red)

Cable confirmation slot
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Preparing Flat Connectors Section 3-3

M Cutting the Cable (when Extending Cable or Connecting a Terminating

Resistor)
Cut the cable perpendicular to the length.

To prevent short-circuits, cut the cable with a sharp blade, such as wire cut-
ters, and be sure that there are no whiskers on the wires.

O

H Setting the Cable Stopper (when Extending Cable or Connecting a
Terminating Resistor)

A stopper must be set in advance when extending a line or connecting a Ter-
minating Resistor.

Close the cover, secure the hooks, and then press down on the cable stopper
until it clicks into place.

Cable stopper

H Attaching the Cable

m T-branch Connections

1,2,3... 1. Align the cable labels and cable colors and insert the cable into the cover.
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Preparing Flat Connectors Section 3-3

2. Hold the cable and secure it with the hooks.

m Line Extensions and Terminating Resistors

Insert the cable end all the way into a cover with the cable stopper already
set.

Location of cable stopper

H Attaching the Housing

Confirm that the cable labels and cable colors match and then temporarily
secure the housing to the cover.

Note The housing cannot be removed from the cover once it has been

attached. The connector may be damaged if the housing is force-
fully removed.

Bl Pressure-welding the Connector
The connector is pressure-welded using the DWT-AO01 Pliers.

1,2,3... 1. As shown below, align the center (see arrows) of the connector cover with
the center of the pressure-welding block on the Pliers.

Connector cover

2. Squeeze firmly on the Pliers until the lock on the connector clicks into
place.
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Preparing Flat Connectors Section 3-3

Note (1) Do not pressure-weld the connector cover at the edges.

(2) Do not pressure-weld the connector cover at the back of the pressure-
welding block.

(3) Set the connector in the correct orientation.

3. After attaching the cable, confirm that it is properly pressure-welded as
shown below.

Be sure the connector is locked on bott
the left and right sides.

Be sure there are no gaps here.

Processing and Mounting Procedure for DCN4-BR4 Flat Connector Plug

Flat Connector Plug
Component Names Cable labels

(Flat Cable: Black, blue, white, and red)

Lock lever

B Cutting the Cable
Cut the cable perpendicular to the length.

To prevent short-circuits, cut the cable with a sharp blade, such as wire cut-
ters, and be sure that there are no whiskers on the wires.

O X
— 1

67



Preparing Flat Connectors Section 3-3

Ml Attaching the Cable
Align the cable labels and cable colors and insert the cable.

Confirm that the cable is inserted all the way to the back. (The cover is semi-
transparent.)

Bl Crimping the Connector
Crimp the connector using the DWT-AO01 Pliers.

1,2,3... 1. As shown in the following figure, align the center (see arrows) of the con-
nector cover with the center of the crimping block on the Pliers.

Pliers

\ Connector cover
g
v

2. Squeeze firmly on the Pliers until the lock on the connector clicks into
place.

Note (1) Do not pressure-weld the connector cover at the edges.

(2) Do not pressure-weld the connector cover at the back of the pressure-
welding block.

(3) Set the connector in the correct orientation.

3. After attaching the cable, confirm that it is properly pressure-welded as
shown below.

Be sure there are no gaps here.

68



Preparing Flat Connectors Section 3-3

Preparing and Connecting DCN4-MR4 Multidrop Connectors

Componet Names
Cover Housing

Cable labels (Black,
blue/green, white, and red)

M Wiring Procedure

1,2,3... 1. Align the line colors of the cable with the cable labels, and place the cable
on the Connector.

2. Close the cover until the hooks lock in place.

Cable Attached to

H Pressure-welding the Connector

Use the DWT-AO01 Pliers to pressure-weld Connector.

1,2,3... 1. As shown in the following figure, set the connector cover so that the center
of it (indicated by the arrows) is in the center of the pressure-welding block
of the Pliers.

2. Squeeze the Pliers firmly until you hear the connector lock into place.
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Preparing Flat Connectors Section 3-3

Connector cover

2

=

=
1

Note  After pressure-welding the cable, confirm that it has been pressure-welded
correctly. The tabs on the cover of the Housing must be completely locked.

3-3-3 Flat Cable Il
Preparing DCN5-TR4 Flat Connector Sockets

Component Names

H Cutting the Cable
Cut the cable perpendicular to the length.

To prevent short-circuits, cut the cable with a sharp blade, such as wire cut-
ters, and be sure that there are no whiskers on the wires.

I I
H Setting the Cable Stopper (when Extending Cable or Connecting a

Terminating Resistor)

A stopper must be set in advance when extending a line or connecting a Ter-
minating Resistor.

Set the cable into the cover and position it so that the cable end strikes the
cable stopper.

Cable stopper

70



Preparing Flat Connectors Section 3-3

H Attaching the Cable

1,2,3... 1. As shown in the diagram below, place the cable so that the white line is in
the direction of the side with the open cover, with the white line on the ca-
ble facing upward.

(Top View)
II= =/ Connector
==
Cable Middle of connector
' |
nE M| 5 [
- EE= |-
=
, E———H]

White line
(Side with cover open)

T-branch Connections

White line
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Preparing Flat Connectors Section 3-3

Note When extending the cable or connecting it to a Terminating Resis-
tor, make sure that the end of the cable is inserted all the way to
the cable stopper so that it will not be pulled out.

H Pressure-welding the Connector
Use the DWT-AO2 Pliers to pressure-weld the connector.

1,2,3... 1. Set the connector on the pressure-welding block of the crimping tool.

As shown below, align the center (see arrows) of the connector cover with
the center of the pressure-welding block on the Pliers.

Connector position reference surfaces

Connector cover

2. Squeeze firmly on the Pliers until the lock on the connector clicks into
place.

3. After attaching the cable, confirm that it is properly pressure-welded as
shown below.

' A

[ 'l Il |

Be sure there are no gaps here. — ; iE_J
S

Preparing DCN5-BR4 Flat Connector Plugs

Component Names

Cover
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Preparing Flat Connectors Section 3-3

W Cutting the Cable
Cut the cable perpendicular to the length.

To prevent short-circuits, cut the cable with a sharp blade, such as wire cut-
ters, and be sure that there are no whiskers on the wires.

O X
.

H Attaching the Cable

1,2,3... 1. As shown in the diagram below, place the cable so that the white line is in
the direction of the side with the open cover, with the white line on the ca-
ble facing upward.

White line
/ From the left: red, white, blue, and black

7

(Side with cover open)

B Pressure-welding the Connector
Use the DWT-AO2 Pliers to pressure-weld the connector.

1,2,3... 1. As shown below, align the center (see arrows) of the connector cover with
the center of the pressure-welding block on the Pliers.

Connector position reference surfaces
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Preparing Flat Connectors Section 3-3

Pliers

Connector cover

2. Squeeze firmly on the Pliers until the lock on the connector clicks into
place.

3. After attaching the cable, confirm that it is properly pressure-welded as
shown below.

T

I |
Be sure there are no gaps here. —»E ﬁ
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Connecting Cables and Terminating Resistor

Section 3-4

3-4 Connecting Cables and Terminating Resistor

This section describes how to connect Flat Cable I/ll or round cable I/ll to
Slave Units, Repeater Units, and Terminating Resistors, and how to extend or
branch the cables.

Peripheral Devices Used

Name

Appearance

Model

Application

Open Type Connector (for
connecting Units)

DCN4-TB4

Converts the Unit's communications con-
nector into a screw terminal block to enable
connecting round cable | or round cable Il to
a Slave Unit or Repeater Unit.

Relay terminal block

Commercially avail-
able

Used for T-branching round cable | or round
cable II.

Multidrop Connector DCN4-MD4 Used to connect Slave Units or Repeater
Units to trunk lines, sub-trunk lines, or
branch lines by using multidrop connec-
tions.

Terminating Resistor DCN4-TM4 This is a Connector-type Terminating Resis-
tor for Flat Cable | and round cable II.

It is connected to a DCN4-TR4 Flat Connec-
tor Socket at the end of a trunk line or sub-
trunk line.

Terminating Resistor DCN5-TM4 This is a Connector-type Terminating Resis-
tor for Flat Cable II.

It is connected to a DCN5-TR4 Flat Connec-
tor Socket at the end of a trunk line or sub-
trunk line.

Terminating Resistor DRS1-T This is a Terminal Block-type Terminating
Resistor for round cable.

It is connected to the end of a trunk line or
sub-trunk line round cable I.
Terminating Resistor Specifications
Type Connector Terminal block

Model DCN4-TM4 DCN5-TM4 DRS1-T

Resistance 121 Q 121 Q 121 Q

Rated power 1/4 W 1/4 W 1/4 W

Accuracy 1% max. 1% max.

Capacity between power supply lines | 0.01 uF 0.01 uF -
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Connecting Cables and Terminating Resistor Section 3-4

3-4-1 Connecting Communications Cable to Slave Units and Repeater

Units

Connecting Round

Cable I/l

Installation Method

76

1,2,3...

Note

The DCN4-TB4 Open Type Connector is used to convert the communications
connector on the Slave Unit or Repeater Unit to a terminal block (M3) for con-
necting the cable wires.

Open Connector

M3 terminal block

Communications
connector

a
s

lave Unit/Repeater Unit

Attach the Open Type Connector to the communications connector of the
Slave Unit or Repeater Unit.

Orient the Open Type Connector so that the side with the open terminals
is facing to the left and press in the Open Type Connector until it clicks into
place.

Note To remove the Open Type Connector once it has been attached,
firmly press in on the latches on both sides and pull out the Open
Type Connector.

Open the terminal cover of the Open Type Connector and connect the ca-
ble wires to BDH (communications data high) and BDL (communications
data low) in the terminal block. For round cable Il, connect the cable wires
to BS+ (communications power supply plus) and BS- (communications
power supply minus).

Before connecting the cable wires to the terminal block, first attach the M3
crimp terminals shown below to the wires.




Connecting Cables and Terminating Resistor Section 3-4

Connecting Flat
Cable |

Installation Method

Connecting Flat
Cable I

Installation Method

Connecting Flat Cable |
for Bit Slave Units with
Compact Connectors

A DCN4-BR4 Flat Connector Plug attached to a Communications Cable is
connected to the communications connector of a Slave Unit or Repeater Unit.

Communications Flat Connector Plug
connector \ /

Slave Unit/Repeater Unit

Be sure the face of the Connector on which line colors are indicated (red,
white, black, and blue) is facing to the left and press in the Connector until it
clicks into place.

Note To remove a Connector once it has been attached, press in on the
latches on both sides of the Connector and pull it out.

A DCN5-BR4 Flat Connector Plug attached to a Communications Cable is
connected to the communications connector of a Slave Unit or Repeater Unit.

Communications
connector
Flat Connector Plug

a
Slave Unit/Repeater Unit

Orient the Connector so that the white line on the cable is facing to the left
and press in the Connector until it clicks into place.

Note To remove a Connector once it has been attached, press in on the
latches on both sides of the Connector and pull it out.

Connect a DCN4-MR4 Flat Multidrop Connector to a Flat Cable | cable. For
details, refer to Preparing and Connecting DCN4-MR4 Multidrop Connectors
on page 69.
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Connecting Cables and Terminating Resistor

Section 3-4

Multidrop Connector
Plug cover

Use DWT-AO1 Pliers
to pressure-weld
Connector.

Multidrop Connector
Plug housing

H Mounting Method

Align the Multidrop Connector Plug with the communications connector on the
Bit Slave Unit with a Compact Connector and press it in until it clicks into
place.

Bit Slave Unit with
Multidrop Compact Connector
Connector Plug

Note  To remove a Connector once it has been attached, press in on the latches on

both sides of the Connector and pull it out.

Flat Cable Il Flat Cable Il cannot be used for multidrop connections.
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3-4-2 Branching Communications Cables

There are two methods that can be used to branch the trunk line, sub-trunk
lines, and branch lines: T-branches and multidrop connections.

T-branches

Using Round Cable I/l Connect the cable wires by using a commercially available relay terminal
block.

Example: Round cable |

iy -

DO OO .
® @ & ® Relay terminal block

® @

Slave Unit

Note Before connecting the cable wires to the terminal block, first attach the M3
crimp terminals shown below to the wires.

6.0 mm max. EZI:I 6.0 mm max.l @:l:l

Using Flat Cable I Attach a DCN4-BR4 Flat Connector Plug to the DCN4-TR4 Flat Connector
Socket connected to Communications Cable.

Flat Connector Plug

AN
/

Flat Connector Socket

Slave Unit

m Installation Method

Be sure the surface of the Flat Connector Plug on which line colors are indi-
cated (red, white, black, and blue) is facing downward and press in the Con-
nector until it clicks into place.

Note To remove a Connector once it has been attached, press in on the
latches on both sides of the Connector and pull it out.
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Using Flat Cable Il Attach a DCN5-BR4 Flat Connector Plug to the DCN5-TR4 Flat Connector
Socket connected to Communications Cable.

Flat Qonnector Plug

Flat Connector Socket

Slave Unit

m Installation Method

Place the Flat Connector Plug so that the white line on the cable is facing
downward and press in the Connector until it clicks into place.

Note To remove a Connector once it has been attached, press in firmly
on the latches on both sides of the front of the Connector and pull
it out.

Multidrop Connections

Using Round Cable I/l The DCN4-TB4 Open Type Connector is used to convert the communications
connector on the Slave Unit or Repeater Unit to a terminal block (M3) for con-
necting the cable wires.

Example: Round cable |

Open Connector
M3 terminal block
Communications connector

a
s

lave Unit/Repeater Unit
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m Connection Method

1,2,3... 1. Orient the Open Type Connector so that surface with the open terminals is
facing to the left and press in the Open Type Connector until it clicks into
place.

Note To remove a Connector once it has been attached, press in firmly
on the latches on both sides of the Connector and pull it out.

2. Open the terminal cover of the Open Type Connector and connect the ca-
ble wires to BDH (communications data high) and BDL (communications
data low) in the terminal block. For round cable Il, connect the cable wires
to BS+ (communications power supply plus) and BS- (communications
power supply minus).

Note  Before connecting the cable wires to the terminal block, first attach the M3
crimp terminals shown below to the wires.

6.0 mm max. EZI:I 6.0 mm max. @:I:I

Using Flat Cable | Attach a DCN4-MD4 Multidrop Connector to the communications connector of
the Slave Unit or Repeater Unit, and then attach two DCN4-BR4 Flat Connec-
tor Plugs that are already connected to Communications Cables.

2 g .7 Flat Connector Plug

Q Multidrop Connector
Communications connector
ﬁave Unit/Repeater Unit

m Installation Method

1,2,3... 1. Place the Multidrop Connector so that the surface with the printed number
is facing to the left and press in the Connector until it clicks into place.
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2. Be sure the surfaces of the two Flat Connector Plugs on which line colors
are indicated (red, white, black, and blue) are facing to the left and press
in the Connectors until they click into place.

Note  To remove a Connector once it has been attached, press in on the latches on
both sides of the Connector and pull it out.

Using Flat Cable Il Branching is not possible using multidrop connections.

3-4-3 Extending Communications Cables

The cable length for the trunk line, sub-trunk lines, branch lines, and sub-
branch lines can be extended by up to 10 levels by using Flat Connectors.
The maximum extendable length, however, is the maximum trunk line length.
(Refer to 2-3-3 Maximum Distance and Number of Connected Units for Types
of Communications Cables.)

Flat Connector Socket

/ Flat Connector Socket _
/ Trunk line or sub-trunk line / Trunk Line or

Sub-trunk Line .
Flat Connector Plug \

Terminating Resistor
Flat Connector Plug

Up to 10 sets of -

Connectors can be used.

Flat Cable | Attach a DCN4-BR4 Flat Connector Plug to a DCN4-TR4 Flat Connector
Socket connected to Communications Cable.

Flat Connector Plug

Flat Connector Socket

Installation Method Be sure the surface of the Flat Connector Plug on which line colors are indi-
cated (red, white, black, and blue) is facing downward and press in the Con-
nector until it clicks into place.

Note To remove a Connector once it has been attached, press in on the
latches on both sides of the Connector and pull it out.
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Flat Cabile I Attach a DCN5-BR4 Flat Connector Plug to a DCN5-TR4 Flat Connector
Socket connected to Communications Cable.

Flat Connector Socket ~ Flat Connector Plug

Installation Method Orient the Flat Connector Plug so that the white line on the cable is facing
downward and press in the Connector until it clicks into place.

Note To remove a Connector once it has been attached, press in firmly
on the latches on both sides of the Connector and pull it out.
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3-4-4 Connection Locations for Terminating Resistor

Note

Round Cable |

84

A Terminating Resistor must always be connected to the trunk line and each
sub-trunk line on the opposite end from the Master Unit or Repeater Unit.

Connect the Terminating
Resistor on the opposite
Master Unit end of the trunk line from
the Master Unit.

Terminating Resistor

Trunk line l

H Repeater
Unit |
- Slave Unit

Sub-trunk line

- Slave Unit
- Slave Unit

Connect the Terminating

Resistor on the opposite
end of the sub-trunk line
- from the Repeater Unit.

Terminating
Resistor

(1) Do not connect the Terminating Resistor at the same end of the cable as
the Master Unit or Repeater Unit.
(2) When the cable is branched at the locations shown in the figure below,
connect the Terminating Resistor at the end of the line so that the length
of a is greater than b.
Master Unit
|

Terminating Resistor

Trunk line l

Repeater b $ a

Unit
- Slave Unit

Sub-trunk line

'- Slave Unit

Cable length: a > b

Connect the cable wires to a DRS1-T Terminating Resistor.

Round cable |

Terminating Resistor
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Connection Method

Note

Round Cable Il

Using a flat connector
socket (DCN4-TR4) and
Terminating Resistor
(DCN4-TM4)

Connect the cable wires to the Terminating Resistor and tighten the screws.
The Terminating Resistor has no polarity, so either wire can be connected to
either terminal regardless of the color.

Terminating Resistor
>
/9

o4

Round cable | /
\ \\ BDH (black) or BDL (white)
( )

BDL (white) or BDH (black)

Before connecting the cable wires to the Terminating Resistor, first attach the
M3 crimp terminals shown below to the wires.

6.0 mm max. 6.0 mm max. Q

Attach a DCN4-TM4 Terminating Resistor to the DCN4-TR4 Flat Connector
Socket connected to the cable.

Round cable Il

/

Flat Connector Socket Terminating Resistor

H Connection Method
Push in the Terminating Resistor until it clicks into place.

Note To remove a Terminating Resistor once it has been connected,
press in on the latches on both sides and pull it out.
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Using a Terminating Connect the cable conductors to the Terminating Resistor (DRS1-T).
Resistor (DRS1-T)

Terminating Resistor
Round Cable Il (DRS1-T)

===

olr

4@@?

H Connection Method

Connect the cable wires to the Terminating Resistor and tighten the screws.
The Terminating Resistor has no polarity, so either wire can be connected to
either terminal regardless of the color.

Round cable Il

\BDH (white) or BDL (

BDL (green or blue) or BDH (white)

green or blue)

Note Before connecting the cable wires to the Terminating Resistor, first
attach the M3 crimp terminals shown below to the wires.

6.0 mm max. ] 6.0 mm max. Q

Isolate BS+ (red) and BS- (black).

Flat Cable | Attach a DCN5-TM4 Terminating Resistor to the DCN5-TR4 Flat Connector
Socket connected to Communications Cable.

LN

Flat Connector Socket Terminating
Resistor

Installation Method Push in the Terminating Resistor until it clicks into place.
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Flat Cable Il

Installation Method

Note To remove a Terminating Resistor once it has been connected,
press in on the latches on both sides and pull it out.

When using a multidrop connection for branching a Slave Unit or Repeater
Unit, the Terminating Resistor can be directly connected to the Multidrop Con-

nector that is connected to the Unit. (This is only possible when Flat Cable | is
used.)

Terminating Resistor

Flat Connector

1 1
@ Multidrop Connector
4
O

Slave Unit/Repeater Unit

Attach a DCN5-TM4 Terminating Resistor to the DCN5-TR4 Flat Connector
Socket connected to Communications Cable.

Flat Connector Terminating
Socket Resistor

Push in the Terminating Resistor until it clicks into place.

Note To remove a Terminating Resistor once it has been connected,
press in on the latches on both sides and pull it out.

87



Power Supply Wiring

Section 3-5

3-5 Power Supply Wiring

The following power supplies are required to operate the CompoNet Network.

e Communications power supply: Used for communications with individual Units
and for internal circuit operations of Units.

¢ /O power supply:

Used for I/O operations for Units with external I/O.

The method for supplying communications power and I/O power depends on
the types of cable and Slave Unit that are used. The differences are shown in

the following table.

Slave Unit classifica- Cable type Communications | I/O power supply
tion according to power supply
power supply method
Multi-power supply Round cable | | Supplied to Units Supplied to indi-
individually. vidual Units sepa-
Round cable Il | Supplied through | rately from the
Flat Cable [l | the Communica- communications
tions Cable by sup- | POWer supply.
plying power to the
Master Unit.
Network power supply Round cable | | Cannot be used.
Round cable Il | The communications power supply and
Flat Cable I/ | the /O power supply are provided
together through Communications
Cable.

Multi-power Supply
Slave Units

Using Round Cable | e Communications Power Supply

Supply power to the power supply terminals of the communications con-
nectors of individual Units (or to the PORT1 connector for Repeater Units).

¢ |/O Power Supply

Supply I/0 power to the 1/0 power supply terminals of individual Units, sep-
arately from the communications power supply. To prevent noise, be sure
to use separate power supplies for I/O and communications.

Communica-
tions power
supply
terminals

1/0 power
supply
terminals

24-VDC

1/0 power
supply

T T

C— |

BS| BS| V G

+ -

I

Master Unit

BS+

BDH

[ R

BOL o

} Round cable |

[T | .
BS- 1 protection

\(current limit: 4 A)

24-VDC com-
munications
power supply

When using the UL standards,

BS+ please install a unit to restrict
current between the external power
BS- supply and this unit to 4 A. (Only
communications power supply)

Using Round Cable Il or

¢ Communications Power Supply
Flat Cable I/l

Supply communications power to the Master Unit's communications power

supply connector (or to the downstream port communications power sup-

ply connectors on Repeater Units).
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¢ 1/0O Power Supply

Supply I/0 power to the I/O power supply terminals of individual Units, sep-
arately from the communications power supply.

Communica- /0
tions power power
supp_ly supp_ly
terminals terminals
BD| BD| BS | BS| V G 24-vDC
H L 1/0 power
+ -
Master Unit - = - I . supply
(or Repeater Unit) ] H ] ‘ ‘
H
H
BS+ H
= | BDH 1 1L
H T )
] K R Sy
H Flat Cable I/l
= | BS- I
(5
H
Iires
*, When using the UL standards,
= Bs- = 1, 1 (Qvercurrent ! please install a unit to restrict
1 | [protection + current between the external power
1 5 (currentlimit: 4 A)x g ,001y and this unit to 4 A. (Only
II i communications power supply)
24-VDC com-
munications

power supply

Communications power supply connector on Master Unit
(or downstream port communications power supply connector
on Repeater Unit)

Network Power These Units use the same set of

Supply Slave Units

(Bit Slave Units are sold with a

power supply terminals for both communica-

tions and I/0O power, so there is no need to provide separate power supplies.

Flat Cable already attached.) The common

communications and 1/O power supply is provided to the Master Unit's com-
munications power supply connector (or to the downstream port communica-
tions power supply connectors on Repeater Units).

Round cable Il or
Flat Cable I/l

BD BD BS BS
H L + -
| IF
| | H I
= B
Master Unit H
(or Repeater Unit) I H II
H
PE T T ......I......i......1r...................
i | BOH
i 1 I
3 1T o
i e I R
R
I
a| BS + LTI TTTT T
oy OO
| BS _ i Overcurrent H When using the UL standards,
- 1' protection please install a unit to restrict
' (current limit; 4 A)+ ~ current between the external power
- + supply and this unit to 4 A. (Only
" ) communications power supply)
24-VDC com-
munications

power supply

Communications power supply connector on Master Unit
(or downstream port communications power supply connector
on Repeater Unit)

3-5-1 Power Supply Specifications

Use a communications power supply that meets the following specifications.

Item Specification
Output voltage 24 VDC £10%
Output ripple 600 mVp-p
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Item Specification
Qutput current Use a power supply that equals or exceeds the following total
current consumption:
* The current consumption of all Word Slave Units and
Repeater Units
* The current consumption of all Bit Slave Units and the current
consumption of their external I/O

Insulation Between output and AC power and between output and chas-
sis ground

An OMRON S8[1-series Power Supply for the communications power sup-
ply for CompoNet Slave Units is recommended.

Note (1) For network power supply Slave Units, the external 1/0 power supply is
also provided through the Flat Cable from the communications power
supply connected to the Master Unit or the Repeater Unit.

When calculating the output current of the communications power supply,
always include the external I/O current consumption and actual load cur-
rent for network power supply Slave Units.

For example, the power supply current consumption for Bit Slave Unit is
expressed by the following formula.

* Input Bit Slave Units:
Communications power supply current consumption = Bit Slave Unit com-
munications current consumption + (Bit Slave Unit input current x number
of inputs used) + (sensor current consumption x number of sensors used)

Output Bit Slave Units:

Communications power supply current consumption = Bit Slave Unit com-
munications current consumption + (actual load current x number of actu-
ators used)

I/0O Bit Slave Units:

Communications power supply current consumption = Bit Slave Unit com-
munications current consumption + (Bit Slave Unit input current x number
of inputs used) + (sensor current consumption x number of sensors used)
+ (actual load current x number of actuators used)

(2) Use a power supply with sufficient capacity considering the inrush current
at startup.

For details on current consumption for each Unit, refer to Appendix C Current
Consumption Summary.

3-5-2 Connection Locations for Communications Power Supplies

Round Cable | A 24-VDC power supply is connected individually to each Slave Unit. Power
does not need to be supplied to the Master Unit.

24-VDC com- | Note:
munications When using the UL standards, please install a unit
POWer supply | g restrict current between the external power

T = supply and this unit to 4 A. (Only communications
power supply)

+'Overcurrent f] H Supply communications power directly to each Slave Unit.

Master Unit

Terminating Resistor

Round cable | %
o] T C t Open Type Connector
l]ll pen Type Lonnector [i] Open Type Connector
: . =t

Communications j
connector

Word Slave Unit Word Slave Unit Word Slave Unit
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Round Cable Il or Flat

Cable I/l

Communi-
cations
power
supply

Master Unit

Before connecting the power supply, first connect a DCN4-TB4 Open Type
Connector to the communications connector to convert it to a screw terminal

block.

e
e = l® &) 1
B e %L—D—.—’_ O | amgmr
tiONS POWET (Xt
s T L__I8| cekkbooes|
Note: =l ([EEEEEEEEEL]

When using the UL standards, please
install a unit to restrict current between
the external power supply and this unit to
4 A. (Only communications power supply)

When using a Repeater Unit, supply power through the BS+ and BS- termi-
nals of the Repeater Unit's PORT1 connector.

Connect an Open Type Connector here.

+Overcurrent H
1 protection (See note.),
24-VDC + i(currentlimit:4 A) |
communica-
tions power (-
supply

BS+

Note:
When using the UL standards, please
install a unit to restrict current between
the external power supply and this unit to
4 A. (Only communications power supply)

Connect an Open Type Connector here.

Connect a 24-VDC power supply to the Master Unit's communications power
supply connector (BS+ and BS-). This provides communications power to
each Slave Unit and Repeater Unit connected by round cable Il or Flat Cable
I/ll. Connect only one communications power supply for the trunk line. The
cable between the communications power supply and the communications
power supply connector must be no longer than 3 m.

‘ot Note:
Commumca‘“ons When using the UL standards, please install a
ggV\V/eDréUpp Y, unit to restrict_ current between the externa}l power
Communications :gapelrysaunpdpltl;)ls unit to 4 A. (Only communications
power supply +|—
connector —
“Overcurrent

\
+ protection (See note.)!

1 (current limit: 4 A)
' i H 3 m max.

Round cable Il or Terminating Resistor

Flat Cable /1l

Communications
connector

Slave Unit Slave Unit Slave Unit

When Repeater Units are used, communications power to sub-trunk lines is
supplied by the downstream port communications power supply connectors
(BS+ and BS-) of the Repeater Units. The cable between the communica-
tions power supply and the communications power supply connector must be
no longer than 3 m.
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When using the UL standards,
please install a unit to restrict
current between the external power
supply and this unit to 4 A. (Only
communications power supply)

RPT /

+ Overcurrent H

C ! protection (See note.)
+(currentlimit:4A) 1 4 24-VDC

(9 communica-

() tions power

supply

3 m max.

Downstream port communications
power supply connector

E? %I [ m: —» 24-VDC communications power supply

Recommended Ferrules The following ferrules are recommended for the communications power sup-
ply cable.
Product number | Applicable power Crimping tool Manufacturer
cable size
Al0,5-10 WH 0.5 mm (AWG20) |CRIMPFOX UD6 Phoenix Contact

(Product No.
1204436) or
CRIMPTFOX ZA3
series

H0.5/16 orange 0.5 mm (AWG20) | Crimper PZ1.5 Weidmuller

(Product No.
900599)

The following screwdriver is recommended for use when removing ferrules.

Product number Manufacturer
XW4Z-00C OMRON

3-5-3 Connecting the I/0O Power Supply

Provide a 24-VDC 1/0O power supply to the I/O terminals of all Slave Units
(multi-power supply models). For details applicable cable size, processing
and connecting procedures, refer to 3-6 Connecting External I/O for Slave
Units.

Connection to output I/O power supply connector (only for digital I/O slave unit
(e-CON connector type))

Output Units and I/O Units with e-CON connectors have output I/O power
supply connectors for supplying 1/O power to external devices. A 24-VDC
power supply is provided using the following method.

Units with e-CON Connectors (CRT1-ODLIJS(-1), MDLIIS(-1), ODLIISH(-1), and MDLICISH(-1))
Connect the 24-VDC power supply line to the V terminal and G terminal of the
output I/O power supply connector.
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Units with e-CON
Connectors
(CRT1-VOD08S(-1))

WORD NODE ADR
Xy

R

s xte

v (@) (D S

DC24V —

INPUT _

T
24vDC o | T — Ol ! |_—V terminals

power M Tal || 2440 ==

| X L U C~pl—

supply R Ty ‘

e =Tt G terminals

=

(omron —

= CRT1 i h

Output I/O power supply connector

Peel back the coating on the included power supply cable and connect it to
the 24-VDC power supply, then attach the power supply cable connector to
the output I/O power supply connector on the bottom of the unit.

Bottom of Unit

I

+
24-VDC Red
power _|—|§

I
supply ®'_ / Black

[I = QOutput I/O power supply connector
Power supply cable %
(provided)

Connection to the connector for the sensor power supply connector (for CRT1-

VADO04S only)

E-CON connector type Analog Input Slave Units (CRT1-VADO04S) are
equipped with a sensor power supply connector for supplying of power to the
connected sensor.

Peel back the coating on the included power supply cable and connect the
wires to the 24-VDC power supply, then attach the power supply cable con-
nector to the sensor power supply connector on the bottom of the unit.

Bottom of Unit

+
24-VDC ®‘ﬂ|§ —
power supply ®_ [ Black
Sensor power supply connector
Power supply cable (provided)
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3-5-4 Connecting the Communications and I/O Power Supplies
Round Cabile |

When round cable | is used, the communications power cannot be supplied
through the communications cable. The communications power must be sup-
plied to each Slave Unit and Repeater Unit through separate lines. For Slave
Units that require power for 1/O (i.e., multi-power supply Slave Units), the I/O
power must also be supplied separately.

There is no need to provide an external communications power supply for the
Master Unit.

Not Using a Repeater Unit

Communications

ower suppl When using the UL standards, please install a unit to restrict
Niaster O p PP y:'f)?xéFcQ?r'eme'"-‘. current between the external power supply and this unit to 4
aster B';L : f’gﬁ:f;ﬁ'ﬁ?mit‘w) i A. (Only communications power supply)
> | |Power[ V|- C— 4
BS- | [supply| @ ottt ® ®
T Trunk line Round cable |
............. . Termi-
s ] EEnN| I A m—N i nating
BDL [ ® ‘\\A’ o\, Resistor
BS- : I+ Open Type NS |« Open Ty l+ O T
o[ @ o] @ o] o] o[ © pen Type FIEEEFS pen Type
® g| ,§| ®|  Connector | £ §| ,9| P! Connector P §| 'g| ?|  Connector
Slave Unit X Slave Unit | Multi-power  |Slave Unit | Multi-power
Multi-power supply supply
/0 power supply V| G|  [supply V| 6| | Slave Unit VI®| | Slave Unit
Slave Unit |
Power| V }—1 1
supply| G < 0
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Using Repeater Units

Master Unit
BS+
BS-
BS+
BDH Round cable | Note:
BDL When using the UL standards, please install a
BS- Communications unit to restrict current between the external
power supply s7r==-c=----- . power supply and this unit to 4 A. (Only
3 H Ovetmg."em : communications power supply)
------------- Repeater Unit : ?Srzangig-) ;
Communications | Overeurrent === ‘ ! (current limit: 4 A) ¢
power supply | eonoy PORT1 power| V=1 —7@ Round cable |
! (eurrent it 4 A) (upstream) supply| G ®
LY = > N BS+1] poRT2
Power BDH 1 [downstream Sub-
Open Type Sub-trunk .
PPy Comoctor  NabLT| [BSt2] .. ine Tormi-
G - BDH 2 femimmmm o—F——=—= )\ [T Ff nating
= BDL 2 .Q ) L] Q ‘| Resistor
/ L f o WA o
Tk L BS 2 1 . \
runk fine o[ w| w| w*Open Type [w] w[ w wl<+ Open Type
P[2[2|?| Connector | P22 P| Connector
Slave Unit Multi-power Slave Unit -
vl G supply vl e ulti-power
VO power supply Slave Unit supply
l I Slave Unit
Round cable | Power| V
supply| G &
Communicationsb ___________
v N
power supply : fs"‘l’?;%l'%ﬁr; ;
............ i 1 (See note. '
C P ;'Overcurrent ‘: 1 Repeater Unit + (current limit: 4 A}
ommunications & potecton © { K1 |PORT! power| V_|+—1 ——@ Round cable |
power supply gcfrererﬁ})]itAA)i \ (upstream) SUPPY[ G eI P
|L — C— T \ BS+1| poRT2
Power Open Type BDH 1 [counsiean Sub-trunk
supply Connector ~ } BDL1| |BS*2| line 2SN R Termi-
G BS- 1 BDH 2 e O e irrvent nating
D & BDL 2 [hey ) L) Q | || Resistor
?4 H R T 1 NN\ AT
/ BS_2| e g /
M E Open Type
: 1 Round cable | 3 8|8|3*annecytgr 2 8| 8|$"Open Type
P mall =l Ll +1ZI7 T Connector
Terminat- Slave Unit Multi-power Slave Unit .
ing Resis- vl 6 supply vl 6 Multi-power
tor /O power supply Slave Unit supply
l I Slave Unit
Power| V
supplyl G e

Note The I/O power supply to multi-power supply Slave Units may be a source of
noise depending on the connected devices. Even when supplying the com-
munications power supply together to all Slave Units, use a separate I/O
power supply so that noise does not affect the network.

Using Round Cable Il When round cable Il or Flat Cable /1l is used, the Slave Unit communications

or Flat Cable I/ll power is supplied through the Flat Cable I/ll. There is no special wiring
required to provide the communications power supply to individual Slave
Units. The same communications power supply is shared for the entire trunk
line or sub-trunk line.

For Slave Units requiring an 1/0O power supply (i.e., multi-power supply Slave
Units), however, I/O power must be supplied separately.
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Not Using Repeater Unit

Communications power

supply connector

1 protection (See note. )

Communications
power supply

Note:

-  (current limit: 4 A) When using the UL standards, please install a
Master Unit {1 '. vV unit to restrict current between the external
BS+ fjmfemd T TTmmmmsmssss power supply and this unit to 4 A. (Only
BS Power communications power supply)
- supply
G Round cable Il or Flat Cable I/1I
BS+ g
BDH e Py ® @ o— Terminating|
BDL [ O @ 9 Ot Resistor
ps bl Lo . 4 i
Branch |
line
HIEEES FIEIEF N IEEES o| wf ol w| Network power
| g| Ol »n [ (2]
¢ I|.— \ 4 §|.9|ﬂ” ¢ §|r9|ﬂ” ¢ §|.9| | supply Slave
Slave Slave Slave Slave | Units
Units Units Units Units

Using Repeater Units

Communications

1 protection (See nole) power Supply

Master Unit (C“"e”‘l"m_"l 4A) ¥ Note:
BS+ Temmmee T When using the UL standards, please install a
BS- Powelr unit to restrict current between the external
Sy power supply and this unit to 4 A. (Only

G communications power supply)

BS+ — .
Downstream port communica-
|BDH | 7 Y tions power supply connector
BDL L
Communications power

{Overcurrent . supply and I/O power
! protection (See note. ). supply (shared)
* (current I'm‘fl A)

BS- ]
i [Repeater Unit
BS+2 . {1 ', v
i i |PORT1 E """"""""
H BS-2
§ (upstream) sPS;\)N;j;
1551 | ponme I—T|

Round cable Il or
@——+BDH 1 [downstream) L Flat Cable I/1l
[ BDL 1| [BS+2 s e oo S Termi-
® BS_ 1| [BDH 2l ° ° @——| nating
BDL 2 e ® —| Resis-
BS- 2 - , —— tor
Branch line Tsrl‘jgk line |
Aeee  [FE[EE  [E[EEE Newen
Trunk line Slave SIIave B powelr
! t Slave | supply
Round cable Il or Units Units Units Slave
Flat Cable I/l Units
________________ Communications power
Overct:rrentS 1 supply and I/O power
Repeater Unit : f’éﬁ:f:n'ﬂ?m(“ oo ,'jfte) supply (shared)
BS+2 — ; Vv
i E’?S?l;m) BS-2 Power
P H supply Round cable Il or
PORT2
o ] s e — (S Facaoed
: ? {IBDLT] B2 | s T T B —
> ; Igs—7]| [BDH2 | —t nating
i BDL 2 fior— =] Resis-
BS- 2 [N/ @ tor
Branch line T_
EEE D| g3 EEER
Terminat- bl A Al +] T| =] | Network
ing Re- Slave Units Slave Units Slave | power
sistor 1/0 power supply Units | supply
V|G Slave
. Units
Power| Vv ‘l I gfjlggigower
G )
Supply Slave Unit

Note (1) Do not supply communications power from more than one location for the
trunk line or for any one sub-trunk line. The quality of communications will

decrease and normal communications may not be possible.
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(2) Do not supply communications power to the trunk line and a sub-trunk
line or to two sub-trunk lines from the same power supply. Also do not
supply communications power to two or more CompoNet systems from
the same power supply. The quality of communications will decrease and
normal remote I/O communications may not be possible.

(8) The I/O power supply to multi-power supply Slave Units may be a source
of noise depending on the connected devices. Even when supplying the
communications power supply together to all Slave Units, use a separate
I/0 power supply so that noise does not affect the network.

Restrictions The following restrictions apply when supplying communications power
through Round Cable Il or Flat Cable V/II.

* The communications power supply can be connected at only one location
for the trunk line and one location each for the sub-trunk lines.

e Communications power to the trunk line can be supplied only through the
communications power supply connector on the Master Unit. Communi-
cations power to a sub-trunk line can be supplied only through the down-
stream port communications power supply connector on the Repeater
Unit. Communications power cannot be supplied at any other location.

Power can be supplied here.
Master Unit/
Repeater
Unit Communications
power supply
3 m max.
Trunk line or Round cable Il or
sub-trunk line Flat Cable I/l
___________________________________ Repeater Unit}| - - o oot
[
Communications
power supply
Sub-trunk line  Round cable Il or
Power can be Flat Cable I/l
supplied here. e——— mwmm
) Power cannot be
ﬁj;;’tgr”'“ supplied here.
Unit Communications
0 ) power supply
[l T“i)n:( “”E I(')r Round cable Il or
__subtrunk iine Flat Cable /Il

"""""""""""""""" ""' Slave Unit|™="=====""
-

Sub-trunk line  Round cable Il or
Flat Cable I/II

annn
- Power cannot be
supplied here.

Communications
power supply
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¢ Use separate power supplies for the Master Unit trunk line and for each
sub-trunk line (i.e., for the trunk line or sub-trunk line upstream from a
Repeater Unit and the sub-trunk line downstream from a Repeater Unit).

Master Unit/

Repeater Unit

ICommunications
power supply

HI]
Trunk line or

sub-trunk line

Separate power supplies

Round cable Il or
Flat Cable I/11

Repeater Unit | - o ______.

1

ICommunications|

power supply

Master Unit/
Repeater Unit

Sub-trunk line  Round cable Il or
Flat Cable /Il

Same power supply

Communications
power supply

Trunk line or

sub-trunk line

Round cable Il or
Flat Cable I/1I

A Ve

Repeater Unit

1

Sub-trunk line  Round cable Il or
Flat Cable I/1l

Transmission quality will not be maintained and communications errors may
occur if this restriction is not observed.



Power Supply Wiring

Section 3-5

Using Round Cable | and

Round Cabile Il or Flat Cable I/ll Together

Master Unit

One or more Repeater Units can be used in a CompoNet Network to use both
round cable | and round cabile Il, or round cable | and Flat Cable I/Il under the
same Master Unit.

BS+
BS-
BS+
BDH ey
BDL ; '~.. Round cable | Downstream port communications power supply connector
BS- SOvercurroni guoprg?;l;“n'ga"ms power Note:
Repeater Unit / ‘(’S“;fﬂgig) i 1/0 power supply (shared) When using the UL standards, please install a
E S5 ! (current limit: 4 A)} [V ] unit to restrict current between the external
- PORT1 J% Nt . Power power su_ppl_y and this unit to 4 A. (Only
N[ upstream supply communications power supply)
\ TE‘ PORT2 (G ] Round cable Il or Flat Cable I/1I
Open Type A > BDH 1downstream) s,
Connector PPSBoL 1| [BSt2 = -O— B Termi-
. ALles oz o ® ) nating
/ BDL 2 fuwre= | Resis-
/ BS. o —x oo c— -7 tor
Branch line tSUbI'(
BEI8% ine 72187  [F[SE[F] Network
Trunk line sl i ! - Power supply
Round cable | ave Unit Slave Unit Slave Unit | Slave Units
“Overcarrent =7 » Communications power
1 protection + supply and
Repeater Unit iffjﬁ;‘:‘ﬁr-)‘it“) i 1/O power supply (shared)
BS+ 2 - Vv
- 5;21;)% """"""" Power
MBS ] ponra Gsupply
\ Round cable Il or Flat Cable I/Il
Open Type i BDH 1 fdownstream,
Connector % (BDL 1 Termi-
i Ailes nating
l/ J Resis-
tor
J:‘:Round cable | Branch line
; Network

Terminat-
ing Resis
tor

' | power supply
it Slave Unit Slave Unit | Slave Units

1/0 power supply o
Power[ V & l Multi-power
supply G * BL:ﬁtply Slave

Note

The I/O power supply to multi-power supply Slave Units may be a source of
noise depending on the connected devices. Even when supplying the com-
munications power supply together to all Slave Units, use a separate I/O
power supply so that noise does not affect the network.

3-5-5 Precautions when Supplying Communications Power

Allowable Current
Restrictions

When supplying communications power and I/O power, the allowable currents
of cables and connections, the voltage drop, and the capacity and location of
power supplies must be considered.

Do not allow the total current consumption of all Slave Units to exceed the
allowable current of the communications cables and connectors. Exceeding
the allowable current may result in heating or burnout of the cables or connec-
tors.
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Allowable Currents for
Cables

Allowable Currents for
Connectors

Voltage Drop

Cable Voltage Drop

100

Flat Connector Plug: 5 A max. (UL: 4 A)

Flat Connector Socket: 5 A max. (UL: 4A)
Cable

Master _l [ Terminating
Unit J (a) ‘ l |_| l l Resistor
Power -
supply, Slave Unit Slave Unit Slave Unit Slave Unit
24VDC current con- current con- | |currentcon- [®®®" Curren_t con-

sumption |4 sumption I | |sumption I3 sumption I

The allowable currents for cables and connectors are given below.

Select the communications cable so that the total current consumption of all
Slave Units does not exceed the allowable current of the cable.

Cable allowable current > 1y + o + I3+ - - - - |,
(For the allowable cable current for “a” in the above diagram)

There are limits to the allowable current for the communications power supply
connectors on the Master Unit and Repeater Units, Flat Connector Sockets,
and Flat Connector Plugs. Do not allow the current flow where these connec-
tors are used to exceed the allowable current.

Name Model Allowable
current
Communications power supply connectors on CS/ CS1W-CRM21 |5A
CJ-Master Units CJ1W-CRM21 (UL 4 A)
Communications power supply connector on CRS1-RPTO1
Repeater Unit
Flat Connector Sockets DCN4-TR4
DCN5-TR4
Flat Connector Plugs DCN4-BR4
DCN5-BR4
Multidrop Connector DCN4-MD4
Flat Multidrop Connector Plug DCN4-MR4

The voltage drop must be considered so that the power supply voltage at the
Slave Unit that is the farthest from the power supply will still be within the
allowable power supply range.

The voltage drop is expressed by the following formula.

Voltage drop (V) = Current (A) x Cable conductor resistance (€2/m) x Cable length
(m)x2

If the voltage drop is too large and power cannot be supplied to the farthest
Slave Unit within the allowable range, add a Repeater Unit and supply power
from the Repeater Unit.
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L1 L2 Ls Ln
< < > < P------ < \
Master Terminating
Unit Resistor
3 m max.
P v
sgwelr Slave Unit Slave Unit Slave Unit Slave Unit
24%)DV’C current con- current con- current con- m m m 8| current con-
sumption |1 sumption |2 sumption I3 sumption In

m Calculation Example
The allowable power supply voltage range for Slave Units is 14 to 26.4 VDC.
If a 24-VDC power supply is used, the allowable voltage drop is 10 V.
The extended length of cable that can be used is expressed by the following
formula:
10(V)2{(|1 +|2+|3+ +|n)XR1 ><L1 X2}+{(|2+|3+ +|n)><R2XL2><2}+{(|3
+ ...+ 1)) xRgxLgx2}+... +{l, xR, x L, x 2}

To provide leeway when selecting the cable, use the following formula.
|10(V)2{(I1+I2+I3+...+In)><R><L><2} |

R = Cable conductor resistance = 0.025 Q/m for Flat Cable
Therefore the length that the cable can be extended is as follows:
[L(m)<200+(Iy+15+I3+ ... +1) ... For Flat Cable |

3-5-6 Precautions when Providing the /0O Power Supply

When installing a system, the supply methods for communications power and
I/O power must be considered. Not only hardware, such as selecting the
power supplies and cables based on allowable currents and voltage drop, be
considered, but also system operation for power supply errors, costs, and
other software issues must be considered when studying power supply meth-

ods.
Supplying I/O Power When supplying /0O power to the entire system from one source, the power
from One Source consumed by each device and all the loads must be considered. Select the

cables so that the power supply voltage for the last Slave Unit and load will be
within the allowable range.

Also, give proper consideration to the power supply capacity and be sure the
total line current is within the allowable current range of the cable.

The following measures can be considered to keep the voltage drop within the
allowable range when supplying power from one power supply.

¢ Increase the thickness of the power supply cables.

* Increase the output voltage of the power supply.
 Shorten the wiring.

¢ Locate the power supply in the middle of the network.
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Power supply
(24 VDC)

Slave Slave Slave Slave
% % Load % % Load Load Load
AE, AE, AE, AE, Design the wiring so that a sta-
,\/\/\/ /\N\/ ble power supply voltage is sup-
*/\/\/\l /\/V\/ A" plied to the end load.
—> —

Supplying I/O Power
from Multiple Sources

I, — ! — 1,
1

Power supol If a stable power supply voltage cannot sup-
(24 VDC)ppy plied to the end load, place the power supply
in the middle of the network.

Supplying 1/O power from multiple power supplies instead of from one power
supply enables reducing the line current, reducing the voltage drop, and
decreasing the size of the cable. Using multiple power supplies should also
be considered to increase system safety when power supply errors occur.

Slave Slave Slave Slave

cP P
Power supply [ /"‘c\ Power supply

(24 VDC) (24 VDC)

3-5-7 Other Precautions

Power Supply Errors

Cost Considerations
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The location of power supplies and the grouping of Slave Units should be con-
sidered based on whether the overall system is to be stopped when a power
supply error occurs.

If it is necessary to prevent the overall system from stopping to ensure system

safety, consider placing power supplies in more than one location and con-
sider the way Slave Units should be grouped when supplying power.

Also consider the power supply methods in light of the total cost, including the
following items:

The capacity and number of power supplies, Cable thickness (allowable cur-
rent) and length (voltage drop), System safety, and Wiring work.
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3-6 Connecting External I/O for Slave Units

This section describes how to connect external devices, such as sensors, to
the 1/0 terminals of Slave Units. The connection method varies depending on
the type of Slave Unit that is used. The following table shows the differences
in external 1/0 connection methods according to the Slave Unit.

Name

Model

I1/0 connection method

Digital I/O Slave
Units

With 2-tier Terminal Block

CRT1-1D08(-1)

CRT1-OD08(-1)

CRT1-ID16(-1)

CRT1-OD16(-1)

CRT1-MD16(-1)

CRT1-ROS08

CRT1-ROF08

CRT1-ROS16

CRT1-ROF16

With 3-tier Terminal Block

CRT1-IDOSTA(-1)

CRT1-ODO8TA(-1)

CRT1-IDOSTAH(-1)

CRT1-ODOSTAH(-1)

CRT1-ID16TA(-1)

CRT1-OD16TA(-1

)
CRT1-MD16TA(-1)
CRT1-ID16TAH(-1)

CRT1-OD16TAH(-1)

CRT1-MD16TAH(-1)

Screw terminal block
(M3)

With e-CON Connectors

CRT1-VID08S(-1)

CRT1-VODO08S(-1)

CRT1-ID16S(-1)

CRT1-OD16S(-1)

CRT1-MD16S(-1)

CRT1-ID16SH(-1)

CRT1-OD16SH(-1)

CRT1-MD16SH(-1)

CRT1-ID32S(-1)

CRT1-OD32S(-1)

CRT1-MD32S(-1)

CRT1-ID32SH(-1)

CRT1-OD32SH(-1)

CRT1-MD32SH(-1)

e-CON connector

With MIL Connectors

CRT1-VID16ML(-1)

CRT1-VOD16ML(-1)

CRT1-VID32ML(-1)

CRT1-VID32ML(-1)

CRT1-VMD32ML(-1)

MIL connector

With Screw-less Clamp Terminal
Blocks

CRT1-ID08SL(-1)

CRT1-OD08SL(-1)

CRT1-ID16SL(-1)

CRT1-OD16SL(-1)

CRT1-MD16SL(-1)

Screw-less clamp termi-
nal block
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Name Model I/0 connection method
Analog I/O Slave With 2-tier Terminal Block CRT1-AD04 Screw terminal block
Units CRT1-DAO2 (M3)

With e-CON Connectors

CRT1-VAD04S

CRT1-VDAO02S

e-CON connector

With MIL Connectors

CRT1-VADO4ML

CRT1-VDAO2ML

MIL connector

Temperature Input Units CRT1-TS04T
CRT1-TS04P

Expansion Units XWT-IDO08(-1)
XWT-ODO08(-1)
XWT-ID16(-1)

XWT-OD16(-1)

Screw terminal block
(M3)

Bit Slaves With e-CON Connectors CRT1B-ID02S(-1) e-CON connector
CRT1B-OD02S(-1)
IP54 CRT1B-ID02SP(-1)
CRT1B-OD02SP(-1)
CRT1B-ID04SP(-1)
With Screw-less Clamp Ter- |IP54 CRT1B-MDO04SLP(-1) Screw-less clamp termi-
minal Blocks nal block
Bit Slave Units with Compact Connec- |CRT1B-ID02JS(-1) XA-series Connector
tors CRT1B-OD02JS(-1) from J.S.T. Mfg
CRT1B-MD02JS(-1)
CRT1B-ID04JS(-1)
CRT1B-OD04JS(-1)
CRT1B-MD04JS(-1)
3-6-1 Connecting to a Screw Terminal Block

104

For Slave Units with screw terminal blocks, attach the following M3 crimp ter-
minals to signal lines and then connect them to the terminal block.

Tighten the terminal block screws to a torque of 0.5 N-m.

6.0 mm max.

Note

6.0 mm max.

Mounting and Removing Terminal Blocks

O

When attaching a terminal block to a Slave Unit with two or three terminal
blocks, tighten the mounting screws alternately a little at a time. When remov-
ing a terminal block, loosen the mounting screws alternately a little at a time. If
you tighten or loosen only one of the screws all the way without tightening or
loosening the other screw, the terminal block will warp, possibly causing it to

crack.
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The following Slave Units have one or two terminal blocks.

Name

Model

Digital I/O Slave
Units

Models with 2 terminal blocks

CRT1-1D08(-1)
CRT1-OD08(-1)
CRT1-ID16(-1)
CRT1-OD16(-1)
CRT1-MD16(-1)
CRT1-ROS08
CRT1-ROF08
CRT1-ROS16
CRT1-ROF16

Models with 3 terminal blocks

CRT1-IDOSTA(-1)
CRT1-ODOSTA
CRT1-IDOSTAH(-1)
CRT1-ODOSTAH(-1)
CRT1-ID16TA(-1)
CRT1-OD16TA(-1)
CRT1-MD16TA(-1)
CRT1-ID16TAH(-1)
CRT1-OD16TAH(-1)
CRT1-MD16TAH(-1)

Analog I/O Slave Models with 2 terminal blocks | CRT1-AD04
Units CRT1-DA02
Temperature Input | --- CRT1-TS04T
Units CRT1-TS04P
Expansion Units XWT-ID08(-1)
XWT-ODO08(-1)
XWT-ID16(-1)

XWT-OD16(-1)

3-6-2 Connecting to e-CON Connector Terminals

For Slave Units with e-CON connector terminals, a special cable connector
must be attached to an external device cable. Follow the procedure below to
attach the connector to the cable.

M Checking the Cable Connector and Cable Wire Size

The wire size and sheath diameter of applicable cables depend on the type of
cable connector. Use the following table to check that the cable connector
and external device cable wire size and sheath diameter are compatible.

Tyco Electronics Connectors

Model Housing color Applicable wire range
3-1473562-4 | Orange sheath outer diameter: 0.9 to 1.0 mm Cross-sec-
1-1473562-4 | Red sheath outer diameter: 0.9 to 1.0 mm goc;wéalt:rea:
1473562-4 | Yellow sheath outer diameter: 1.0t0 1.15mm | g 5 mm2
2-1473562-4 | Blue sheath outer diameter: 1.15 to 1.35 mm
4-1473562-4 | Green sheath outer diameter: 1.35 to 1.60 mm

Sumitomo 3M Connectors

Model Housing color Applicable wire range
37104-3101-000FL | Red AWG26 (0.14 mm?) to AWG24 (0.2 mm?),
sheath outer diameter: 0.8 to 1.0 mm
37104-3122-000FL | Yellow AWG26 (0.14 mm?) to AWG24 (0.2 mm?),
sheath outer diameter: 1.0 to 1.2 mm
37104-3163-000FL | Orange AWG26 (0.14 mm?) to AWG24 (0.2 mm?),
sheath outer diameter: 1.2 to 1.6 mm
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Model Housing color Applicable wire range

37104-2124-000FL | Green AWG22 (0.3 mm?) to AWG20 (0.5 mm?),

sheath outer diameter: 1.0 to 1.2 mm

37104-2165-000FL | Blue AWG22 (0.3 mm?) to AWG20 (0.5 mm?),

sheath outer diameter: 1.2 to 1.6 mm

37104-2206-000FL | Gray AWG22 (0.3 mm?) to AWG20 (0.5 mm?),

sheath outer diameter: 1.6 to 2.0 mm

OMRON Connectors

Model Specification Applicable wire range

NX2A-1470 Spring clamp type | AWG28 (0.08 mm?2) to AWG20 (0.5 mm?),
sheath outer diameter: 1.5 mm max.

H Preparing External Device Cables

Using Tyco Electronics or Sumitomo 3M Connectors

The sensor and other external device cables for connector output with transis-
tors are normally either semi-stripped or stripped, as shown in the following
diagram.

Semi-stripped cable Stripped cable

BB ==

When the cables are prepared this way, a cable connector cannot be
attached, so first cut the end and remove the cable sheath as shown in the fol-
lowing diagram. (Do not strip the sheaths of the core wires.)

20 mm min.

‘4

=

Using OMRON Connectors

Align the cable with the strip gauge on the side of the connector. Remove 7 to
8 mm of the wiring sheath, and twist the exposed wires several times.

I
STRIP GAUGE

\:;D—‘

7 to 8 mm

H Inserting Cable Wires into the Cable Connector

Insert the cable wires of the external device into the cable connector, and con-
nect each wire so that the terminal number on the connector cover matches
the wire color as shown in the following table.

¢ For Digital I/0 Slave Unit

Termina| Using CRT1-VID08S, CRT1- Using CRT1-VID08S-1, CRT1-
[ ID16S(H), CRT1-MD16S(H), CRT1- | ID16S(H)-1, CRT1-MD16S(H)-1,

number ID32S(H), CRT1-MD32S(H),

CRT1B-ID02S, CRT1B-ID02SP,
CRT1B-ID04SP

CRT1-ID32S(H)-1, CRT1-
MD32S(H)-1, CRT1B-1D02S-1,
CRT1B-ID02SP-1, CRT1B-

ID04SLP-1
3-wire sensor 2-wire sensor 3-wire sensor 2-wire sensor
(without self- (without self- (without self- (without self-
diagnostic diagnostic diagnostic diagnostic
output) output) output) output)
1 Brown (red) Brown (red) Brown (white)
2 - - — —
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Termina Using CRT1-VID08S, CRT1- Using CRT1-VID08S-1, CRT1-
| ID16S(H), CRT1-MD16S(H), CRT1- | ID16S(H)-1, CRT1-MD16S(H)-1,
number ID32S(H), CRT1-MD32S(H), CRT1-ID32S(H)-1, CRT1-
CRT1B-ID02S, CRT1B-ID02SP, MD32S(H)-1, CRT1B-ID02S-1,
CRT1B-ID04SP CRT1B-ID02SP-1, CRT1B-
ID04SLP-1
3-wire sensor 2-wire sensor 3-wire sensor 2-wire sensor
(without self- (without self- (without self- (without self-
diagnostic diagnostic diagnostic diagnostic
output) output) output) output)
3 Blue (black) Blue (black) Blue (black) ---
4 Black (white) Brown (white) Black (white) Blue (black)

Note Wire colors have been changed according to revisions in the JIS
standards for photoelectric and proximity sensors. The colors in pa-
rentheses are the wire colors prior to the revisions.

* For Analog I/O Slave Unit

The wire colors differ by external devices. Please see the catalog or man-
ual for the specific external device.

Using Tyco Electronics or Sumitomo 3M Connectors

1,2,3... 1. Confirm that the terminal number matches the wire color, and insert each

wire all the way into the opening on the cable connector cover.
2. Use atool, such as a pliers, to push the cover straight in so that it is parallel
with the body.

Using OMRON Connectors

1,2,3... 1. Use aflat-blade screwdriver to push the operation lever inside the connec-

tor's operation opening until it locks, as shown in the following diagram.

Flat-blade screwdriver

Operation opening

2. Insert the wire all the way to the back of the wire insertion opening. Check
that the sheath of the line is inserted into the wire insertion opening, and
that the end of the conductor has passed through the connection part.

Connection part Wire insertion opening

Wire sheath ]

3. Insert a flat-blade screwdriver into the reset opening and pull back the le-
ver lightly. A click will be heard and the operation lever will return to its nor-
mal position.
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Operation lever

(white) \ Reset opening
i
o By

X
G
il

—

sTRP cavas
>PET<

4. Lightly pull the wire to confirm that it is connected properly.

Note  To remove a wire, push in the operation lever, check that the operation lever
has locked, and then pull out the wire. After removing the wire, always return
the operation lever to its normal position.

3-6-3 Connecting to MIL Connector Terminals

Use any of the following methods to connect to a MIL connector.
¢ Use an OMRON MIL Cable.
¢ Pressure-weld a Flat Cable to a MIL Socket.
* Pressure-weld a loose-wire cable to a MIL connector.

Using OMRON MIL * Connecting Relay Terminals

Cable The MIL Cables for connecting OMRON Relay Terminals are shown in the
following table. Select the appropriate Cable depending on the combina-
tion of Remote I/O Terminals and Relay Terminals that are
used.

CRT1-ID16ML(-1) CRT1-0JD32ML(-1)

108



Connecting External I/0 for Slave Units

Section 3-6

Slave model

MIL Cable model

Connected Relay
Terminal

Remarks

CRT1-VID16ML

XW2Z-RILIC

G7TC-ID16
G7TC-l1A16

CRT1-VOD16ML

XW2Z-ROLIC

G7TC-OC16/0C08
G70D-SOC16/VSOC16
G70D-FOM16/VFOM16
G70A-Z0C16-3
G70D-S0OC08
G70R-SOC08

CRT1-VOD16ML-1

XW2Z-RICIC

G7TC-OC16-1

XW2z-ROLIC

G70D-SOC16-1
G70D-FOM16-1
G70A-Z0OC16-4

CRT1-VID32ML

XW22Z-RI50-25-D1 (50 cm)
XW2Z-R175-50-D1 (75 cm)

G7TC-ID16
G7TC-l1A16

CRT1-VOD32ML

XW2Z-R050-25-D1 (50 cm)
XW2Z-R0O75-50-D1 (75 cm)

G7TC-OC16/0C08
G70D-SOC16/VSOC16
G70D-FOM16/VFOM16
G70A-Z0OC16-3
G70D-SOC08
G70R-SOCO08

CRT1-VOD32ML-1

XW2Z-R050-25-D1 (50 cm)
XW2Z-R0O75-50-D1 (75 cm)

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

XW2Z-RI50-25-D1 (50 cm

G7TC-OC16-1

CRT1-VMD32ML

XW2Z-RM50-25-D1 (50 cm

)
XW2Z-R175-50-D1 (75 cm)
)
XW2Z-RM75-50-D1 (75 cm)

Inputs: G7TC-ID16
G7TC-1A16
Outputs:

G7TC-OC16/
0OCo08

G70D-SOC16/
VSOC16

G70D-FOM16
VFOM16

G70A-Z0C16-3
G70D-S0OC08
G70R-SOC08

Inputs and outputs are distin-
guished by color.

Input tube color: Red
Output tube color: Yellow

CRT1-VMD32ML-1

XW2Z-RM50-25-D2 (50 cm)
XW2Z-RM75-50-D2 (75 cm)

Inputs: G7OA-ZIM16-5
G70D-SOC16-1
G70D-FOM16-1
G70A-Z0C16-4

Inputs and outputs are distin-
guished by color.

Input tube color: Red
Output tube color: Yellow

Connecting to a Connector-Terminal Block Conversion Unit

The following Connector-Terminal Block Conversion Units are available.
For details, refer to the SYSMAC Selection Guide (Cat. No. X066).

Type Series
Slim XW2D
Through-type XW2B
With common terminal XW2C
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Type

Series

Three-tier with common terminal

XW2E

Screw-less clamp terminals

XW2F

e-CON connector

XW2N

m Connecting Loose Wires to Devices

The following table shows the Cables available when the Slave Unit has a MIL
connector and the other device has loose wires. Use these Cables as

needed.
Slave model MIL Cable model Remarks
CRT1-VLID16ML 20 pins XW2Z-RA200C (2 m) Loose wire size: AWG24
XW2Z-RA500C (5 m) Loose wires are cut.
XW2Z-RY100C (1 m) Forked terminals are attached to the loose
XW2Z-RY150C (1.5m) | Wires.
XW2Z-RY200C (2 m) Fo.rked termingl: 161071-M2
XW22Z-RY300C (3 m) (Nippon Terminal)
XW2Z-RY500C (5 m)
CRT1-VLID32ML 40 pins XW2Z-RA200C-D1 (2 m) |Loose wire size: AWG28
XW2Z-RA500C-D1 (5 m) |Loose wires are cut.
XW2Z-RY100C-D1 (1 m) |Forked terminals are attached to the loose
XW2Z-RY200C-D1 (2 m) | Wires.
XW2Z-RY500C-D1 (5 m) Fo.rked terminf':ll: 161071-M2
(Nippon Terminal)
CRT1-VDAO2ML 10 pins Indicated cable is not available
CRT1-VADO4ML 16 pins

The following table shows the MIL connector pin numbers, loose wire colors,
dot markings, and dot colors.

20 Pins (XW2Z-RA[LLTIC)

Pin No. Wire color Dots Dot color Pin No. Wire color Dots Dot color
20 Light brown u Black 10 Light brown ] | Black
19 Red 9 Red
18 Yellow Black 8 Yellow Black
17 Red 7 Red
16 Light green Black 6 Light green Black
15 Red 5 Red
14 Gray Black 4 Gray Black
13 Red 3 Red
12 White Black 2 White Black
11 Red 1 Red
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20 Pins (XW2Z-RY[ILICIC)

Pin No. | Wire color Dots Dot color Pin No. Wire color Dots Dot color
1 Light brown ] Black 11 Light brown ] | Black
2 Red 12 Red
3 Yellow Black 13 Yellow Black
4 Red 14 Red
5 Light green Black 15 Light green Black
6 Red 16 Red
7 Gray Black 17 Gray Black
8 Red 18 Red
9 White Black 19 White Black
10 Red 20 Red

40 Pins

Pin No. | Wire color Dots Dot color Pin No. Wire color Dots Dot color
1 Light brown u Black 21 Light brown EEE Black
2 Red 22 Red
3 Yellow Black 23 Yellow Black
4 Red 24 Red
5 Light green Black 25 Light green Black
6 Red 26 Red
7 Gray Black 27 Gray Black
8 Red 28 Red
9 White Black 29 White Black
10 Red 30 Red
11 Light brown L] Black 31 Light brown EEEE Black
12 Red 32 Red
13 Yellow Black 33 Yellow Black
14 Red 34 Red
15 Light green Black 35 Light green Black
16 Red 36 Red
17 Gray Black 37 Gray Black
18 Red 38 Red
19 White Black 39 White Black
20 Red 40 Red

Pressure-welding a Flat Cable to a MIL Socket

To make your own connecting cable by pressure-welding the flat cable to the
MIL socket, use the components shown in the table below and follow the

directions.
* Required Components
Number of connector pins Model
10 pins No polarity guide XG4M-1031-T
Uses polarity guide XG4M-1030-T

16 pins XG4M-1630-T

20 pins XG4M-2030-T

40 pins XG4M-4030-T

¢ Procedure
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1,2,3... 1. Using a fine flat-bladed screwdriver, open the hooks at both ends of the
MIL Socket and separate the contact side and the cover side. There are
two latches at each end of the Socket (i.e., the contact side, and altogether
four laches). Release the bottom laches on both sides at the same time,
and then release the upper two. Do not attempt to release two latches on
one side without releasing the latches on the other side.

2. Insert the Flat Cable between the separated Socket sides, line it up with
the contacts, align the contact side with the cover side, and lock them in
place. Use an object such as a vise to firmly press them together until they
mesh with the latches.

Applicable wires for pressure-welding: 1.27-mm pitch Flat Cable (7-strand)
¢ UL2651 (Standard cable)
e UL20012 (Folding cable)
¢ UL20028 (Color-coded cable)

XG4M-1031-T/1030-T/1630-T/2030-T

3. Bend back the cable as required, insert a Strain Relief, and lock the cable
in place.
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XG4M-1031-T/1030-T/1630-T/2030-T

Pressure-welding a Loose-wire Cable to a MIL Connector.

To prepare a connecting cable by pressure-welding a loose-wire cable to a
MIL connector, assemble the connector from the components shown in the

following table.

10-pin Cable
Component Wire size: AWG24 Wire size:
AWG28 to AWG26
Socket | No polarity guide | XG5M-1031-N XG5M-1034-N
Uses polarity guide | XG5M-1032-N XG5M-1035-N
Semi-cover (See note.) XG5S-0501
16-pin Cable
Component Wire size: AWG24 Wire size:
AWG28 to AWG26
Socket XG5M-1632-N XG5M-1635-N
Semi-cover (See note.) XG5S-0801
20-pin Cable
Component Wire size: AWG24 Wire size:
AWG28 to AWG26
Socket XG5M-2032-N XG5M-2035-N
Semi-cover (See note.) XG5S-1001
Hood Cover XG5S5-2012
40-pin Cable
Component Wire size: AWG24 Wire size:
AWG28 to AWG26
Socket XG5M-4032-N XG5M-4035-N
Semi-cover (See note.) XG5S-2001
Hood Cover XG5S-4022

Note Two Semi-covers are required per connector.

For details on individual components, refer to the Connectors Group Catalog

(Cat. No. GO15).
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Note  When using a DCN4-MD4 Multidrop Connector to branch a Communications
Cable, bind together the loose wires where the cable comes out of the Hood
Cover. Wire the Communications Cable and loose-wire cable so that they do
not interfere with each other.

3-6-4 Connecting to Screw-less Clamp Terminal Blocks

For Slave Units with screw-less clamp terminal blocks, the terminal blocks
can be easily wired by inserting pin terminals. Follow the procedure below to
connect the external device cable to a screw-less clamp terminal block.

H Applicable Pin Terminals
When wiring an external device cable to a screw-less clamp terminal block,
special pin terminals must be placed on the cable wires. The applicable pin
terminals are listed in the following table.

Name Applicable wire size | Crimp tool Manufacturer
HO0.5/14 orange | 0.5 mm%/AWG20 PZ6 roto Weidmuller Co. Ltd.
HO.75/14 white |{0.75 mm?/AWG18
H1.5/14 red 1.5 mm?/AWG16

The pin terminal conductor should be about 8 to 10 mm in length.

:DE

Conductor length: 8 to 10 mm

M Wiring to the Screw-less Clamp Terminal Block

Inserting Pin Terminals
Insert the pin terminal all the way to the back of the terminal hole.

Insert the pin terminal all the way to the back.

oy
Cw

Removing Pin Terminals

Press down the release button next to the terminal hole with a small flat-blade
screwdriver and pull out the pin terminal while the release button is down.

Small flat-blade screwdriver

Release button

The following screwdriver is recommended for removing pin terminals.

Model Manufacturer
SDO0.6 x 3.5 x 100 Flat-blade | Weidmuller Co. Ltd.
Screwdriver
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Side Front
a
Ll -
0.6 mm 3.5 mm

Note  Press the release button with a force of 30 N or less. Applying excessive force
may damage the clamp terminal block.

3-6-5 Connecting External I/O to IP54 Bit Slave Units
Components

Cover screws

Cover

Sealing section cover

NC pin
Small cable sealing pieces

Housing

Sealing section housing

External 1/0 is connected to e-CON connector terminals or screw-less clamp
terminals inside the housing. Connected external I/O cables are passed
through the sealing.

The cables are held between the sealing section cover and sealing section
housing to ensure resistance to splashing.

For cables with smaller outer diameters, the sealing pieces can be used to
ensure splash resistance.

Applicable Cables The range of outer diameters of cables that can be connected is 2.2 to
6.3 mm. When the diameter is within the range of 2.2 to less than 3.6 mm,
then the sealing section for small-diameter cables must be attached.

Split
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Installation Method

1,2,3... 1. Expand the split in the sealing piece and insert the cable.

2. Place the groove on the sealing pieces onto the inside of the housing to
secure it. (See following diagram.)

Handling For terminals that are not connected, insert an NC pin into the small cable
Unconnected sealing piece as shown in the following diagram. Then secure the sealing
Terminals piece onto the housing as described above.

Tightening the Cover Finally, close the cover and tighten the cover screws.
The tightening torque is 0.8 to 1.0 N-m.

3-6-6 Connecting to Compact Connectors

The compact connectors use XA-series Connectors from JST Mfg. Co., Ltd.
Special cable connectors must be attached for cables connecting to external
devices if a Slave Unit with Compact Connectors is used.

XA-series Connectors
from J.S.T. Mfg.

Name Applicable cable range Model Crimping
mm?2 AWG# | Wire sheath Tool
external
diameter
Contacts [0.081t0 0.33 |281t0 22 1.2t01.9 SXA-001T-P0.6 | YC692 or
YC692R
0.22t00.5 |[24t020 1.5t01.9 SXA-01T-P0.6 | YRS701 to
YC701R
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Note

Name

Model

Housing

XAP-03V-1

(1) Automated Crimp Tools are also available. For details, contact the man-

ufacturer.

(2) For information on the processing procedure, refer to the instruction man-
ual included with the tool or contact the manufacturer (JST Mfg. Co.,

Ltd.).
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4-1

4-1-1

Basic Specifications of Slave Units

This section gives the specifications that are the same for all Slave Units. For
specifications that vary with the Slave Unit, refer to the section for each Slave
Unit.

Communications Specifications

Item

Specification

Communications protocol

CompoNet Network protocol

Types of communications

Remote I/0O communications (programless, constant sharing of data with Slave Units)
and message communications (explicit message communications as required with
Slave Units and FINS message communications as required with PLCs)

Baud rate 4 Mbps, 3 Mbps, 1.5 Mbps, 93.75 kbps
Modulation Base-band
Coding Manchester code

Error control

Manchester code rules, CRC

Communications media

The following media can be used.

* Round cable |

* Round cable Il

e Flat Cable |

e Flat Cable Il

Note Round cable |, round cable Il, Flat Cable |, and Flat Cable Il are all different

types of cable. To use more than one type of cable at a time, Repeater Units
must be used to separate them on trunk lines and sub-trunk lines.

Communications distance and
wiring

Refer to 1-2-1 Cable Types, Baud Rates, and Maximum Distances in the Master Unit
Operation Manual.

Connectable Master Units

CompoNet Master Units

Connectable Slave Units

CompoNet Slave Units

Maximum 1/O capacity

Word Slave Units: 1,024 inputs and 1,024 outputs (2,048 1/0O points total)
Bit Slave Units: 256 inputs and 256 outputs (512 1/O points total)

Maximum number of nodes

Word Slave Units: 64 input nodes and 64 output nodes
Bit Slave Units: 128 input nodes and 128 output nodes
Repeater Units: 64 nodes

Bits allocated per node address

Word Slave Units: 16 bits
Bit Slave Units: 2 bits

Maximum number of nodes per
segment

32 nodes (Slave Unit or Repeater Unit)

Applicable node addresses

Word Slave Units: INO to IN63 and OUTO to OUT63
Bit Slave Units: INO to IN127 and OUTO to OUT127
Repeater Units: 0 to 63

Repeater Unit application condi-
tions

Up to 64 Repeater Units can be connected per network. When Repeater Units are
connected in series from the Master Unit, up to 2 extra segment layers can be created
(i.e., up to 2 Repeater Units are allowed between a Slave Unit and the Master Unit).

Signal lines

Two lines: BDH (communications data high) and BDL (communications data low)

Power lines

Two lines: BS+ and BS- (power for communications and internal Slave Unit circuits)
¢ Power is supplied from the Master Unit or Repeater Units.

Connection forms

Round cable Il or Flat Cable /Il at baud rate of 93.75 kbps: No restrictions
Other cables or baud rates: Trunk line and branch lines

Connections for Slave Units and Repeater Units: T-branch or multidrop connections
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4-1-2 Performance Specifications

Item

Specification

Communications power supply voltage | 14 to 26.4 VDC

I/0O power supply voltage

20.4 10 26.4 VDC (24 VDC —15%/+10%)

Noise immunity

Conforms to IEC 61000-4-4, 2 kV (power line).

Vibration resistance

10 to 60 Hz with double-amplitude of 0.7 mm, 60 to 150 Hz and 50 m/s2in X, Y,
and Z directions for 80 min each

Shock resistance

150 m/s? (3 times each in 6 directions on 3 axes)

Dielectric strength

500 VAC (between isolated circuits)

Insulation resistance

20 MQ min. (between isolated circuits)

Ambient operating temperature

—10 to 55°C

Ambient operating humidity

25% to 85% (with no condensation)

Ambient operating atmosphere

No corrosive gases

Storage temperature

—25 to 65°C

Storage humidity

25% to 85% (with no condensation)

(See note.)

Terminal block screw tightening torque

M3 wiring screws: 0.5 N-m
M3 mounting screws: 0.5 N-m

Installation

Mounting with 35-mm DIN Track, M4 screws, or Mounting Brackets (depending
on model)

Note

Applicable only to Slaves to which screw terminal blocks are mounted.

Some of the specifications are different for the CRT1-ROS08/ROS16 (with
relay outputs) and the CRT1-ROF08/ROF16 (with SSR outputs). For details,
refer to 5-3-8 Sixteen-point Output Units (2-tier Terminal Block with Relay Out-
puts) and 5-3-9 Sixteen-point Output Units (2-tier Terminal Block with SSR
Outputs).

4-1-3 Communications Indicators

The communications indicators have the following meanings.
MS (Module Status): Indicates the status of the node with a two-color LED
(green/red).

NS (Network Status): Indicates the status of communications with a two-color
LED (green/red).

Name Indicator status Node/communications Meaning
status
MS Lit green. > | Normal status The Unit is operating normally.

Lit red. iy

Fatal error

A hardware error has occurred in the Unit. The watchdog
timer has timed-out.

Flashing red. ~g-

Non-fatal error

There is an error in the switch settings.
An EEPROM checksum error has occurred.

Not lit. [

Power OFF/Startup

The power supply is OFF, the Unit is being reset, or the Unit
is being initialized.
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Name Indicator status Node/communications Meaning
status
NS Lit green. ~—~ |Online and participating Normal communications are in progress and the node is par-
ticipating in the network.
Flashing ~a~ |Online but not participat- | Normal communications are in progress but the node is not
green. ing yet participating in the network.

Lit red. iy

Fatal communications
error

The address is set out of range.
The same address has been set for more than one node.

Flashing red. ~g-

Non-fatal communica-
tions error

Polling has timed out. The network has timed out.

Not lit. -

Power OFF/Baud rate not
yet detected.

The power supply is OFF or the baud rate has not been
detected.
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SECTION 5
Digital I/0 Slave Units

This section describes the Digital I/O Slave Units.
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5-1 Status Areas

Warning Status Area

124

A Digital I/O Slave Unit has two internal status areas: the Warning Status
Area and the Alarm Status Area. The status flags in these areas are turned
ON and OFF based on the threshold values set by the user for each function
in that Unit.

When any of the bits in the status area of the slaves connected to the Master
Unit turns ON, the corresponding bit (bit 12 is for warning status area notices
and bit 13 is for alarm area notices) of the status flag in the Master Unit turns
ON.

The Digital I/0 Slave Unit's status area information can be read by using the
CX-Integrator or explicit messages.

Master Unit
I The status bit detection allocated to the master is OR of all
A slaves
Transmitted
to Master Unit Digital I/0 Slave Unit
!
| —
Iﬁrl

The Digital I/0 Slave Unit has two status areas:
the Warning Status Area and the Alarm Status Area.

The Digital /0 Slave Unit's Warning Status Area contains the following
16 bits. These bits indicate minor errors in the Unit.

Bit Content Description

0 |Reserved

1 Reserved

2 | Network Power Voltage Drop Flag Monitors the voltage set as the
OFF: Normal threshold for the network power volt-

ON: Error (Voltage dropped below age monitor function.

threshold.)
3 | Unit Maintenance Flag Monitors the power ON time warning
OFF: Normal value set as the threshold for the Unit

Conduction Time Monitor function.

Also monitors whether 87672 hours
(10 years) have elapsed.

ON: Error (Over threshold or 87672 hours)

Reserved

Reserved

Reserved

Reserved

(N0

Operation Time Monitor Flag Turns ON when the threshold set for
OFF: Normal the operation time monitor function is

ON: Error (Threshold exceeded.) exceeded.

9 | Connected Device Maintenance Flag | Turns ON when the threshold set for
OFF: Normal the contact operation monitor func-

ON: Error (Threshold exceeded.) ::82 ic;rér;tzet:tdaé(?N time monitor func-

10 |Reserved

11 | Reserved

12 |Reserved

13 | Reserved
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Bit Content Description
14 | Reserved
15 | Reserved

Alarm Status Area The Digital 1/0O Slave Unit's Alarm Status Area contains the following 16 bits.
These bits indicate serious errors in the Unit.
Bit Content Description
0 |Reserved
1 | EEPROM Data Error Flag Turns ON when there is an error in
OFF: Normal the EEPROM data.
ON: Error occurred
2 |Reserved
3 |Reserved
4 | Reserved
5 |Reserved
6 |Reserved
7 |Reserved
8 |I/O Power Supply Status Flag 1 Turns ON when I/O power is not
OFF: I/O power is ON being supplied.
ON: I/O power is not ON.
9 | 1/O Power Supply Status Flag 2 Turns ON when 1/O power is not
OFF: 1/0 power is ON being supplied to the Expansion Unit.

ON: 1/O power is not ON.
10 |Reserved
11 | Reserved

12 | Operation Time Configuration Flag Turns ON when a threshold value is
OFF: Normal set for the operation time monitor

) function between a Digital I/O Slave
ON: Error Unit and Expansion Unit if an Expan-
sion Unit is not connected.

13 |Reserved
14 | Reserved
15 | Reserved

5-2 Allocating I/O Data

Input and output areas in I/O memory in the Master Unit are allocated to the
I/0 data of Word Slave Units in a CompoNet Network. Node address areas
are allocated in order of node addresses for Slave Units of the same type. In a
CompoNet Network, Units are allocated node address areas of the size
required for each Unit, based on the node address set for the Unit.

5-2-1 Data Allocation for Word Slave Units

Word Slave Units are allocated node address areas in units of 16 points (one
word).

¢ Units with 8 inputs or outputs are allocated one word (the node address
set for the Unit).

* Units with 16 inputs or outputs are allocated one word (the node address
set for the Unit).

* Units with 16 1/O points (8 inputs and 8 outputs) are allocated two words
(the node address set for the Unit). The data is allocated to the lower
bytes of the words, and the upper bytes remain unused.
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Eight-point Input Unit

Eight-point Output
Unit

Sixteen-point Input
Unit

Sixteen-point Output
Unit

Sixteen-point I/0 Unit

Thirty-two-point Input

* Units with 32 inputs or outputs are allocated two words per node (node
address m and m+1 for the Input Area or Output Area).

¢ Units with 32 I/O points (16 inputs and 16 outputs) are allocated two
words per node (node address m for the Input Area, and node address m
for the Output Area).

Input Area

I I I I I I I I I I I I I I I
Not used. 7 6 5 4 3 2 1 0

Output Area

1 1 1 T T T T T T T T T T 1
Not used. 7 6 5 4 3 2 1 0

Input Area

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| | | | | | | | | | | | | | |

Output Area

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Unit

Thirty-two-point
Output Unit

Thirty-two-point I/0
Unit

126

Output Area
I I I I I I I I I I I I I I I
Not used. 7 6 5 4 3 2 1 0
| | | | | | | | | | | | | | |
Input Area
I I I I I I I I I I I I I I I
Not used. 7 6 5 4 3 2 1 0
| | | | | | | | | | | | | | |
Input Area

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

31|30|29|28|27 26|25|24|23 22|21 20 19 18 17 16

Output Area

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| | | | | | | | | | | | | | |

31|30|29|28 27 26 25 24 23 22 21 20 19 18 17 16

Output Area

T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Input Area
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5-2-2 Data Allocation for Word Slave Units with Expansion Units

Sixteen-point Input Unit +
Sixteen-point Expansion
Input Unit

Sixteen-point Input Unit +
Eight-point Expansion
Input Unit

Sixteen-point Input Unit +
Sixteen-point Expansion
Output Unit

Sixteen-point Input Unit +
Eight-point Expansion
Output Unit

Sixteen-point Output Unit
+ Sixteen-point Expansion
Output Unit

Sixteen-point Output Unit
+ Eight-point Expansion
Output Unit

When an Expansion Unit is used, memory is allocated in the same way as it
would be allocated to a Word Slave Unit that includes the input and output
data of the Expansion Unit.

Two node address areas are allocated: Node address m in the Input Area and
node address m+1 in the Input Area.

Input Area

27 26 25 24 23 22 21 20 19 18 17 16
| | | | | | | | | | |

Two node address areas are allocated: Node address m in the Input Area and
node address m+1 in the Input Area.

Input Area

Not used.

Two node address areas are allocated: Node address m in the Input Area and
node address m in the Output Area.

Output Area

Two node address areas are allocated: Node address m in the Input Area and
node address m in the Output Area.

Output Area
T T T T T T T T T T T T T T T
Not Used. 7 6 5 4 3 2 1 0
| | | | | | | | | | | | | | |
Input Area
I I I I I I I I I I I I I I I
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Two node address areas are allocated: Node address m in the Output Area
and node address m+1 in the Output Area.

Output Area

T
15 14
1

13

12

11

31 30 29 28 27 26 25
1 1 1 1 1 1

24

23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1

Two node address areas are allocated: Node address m in the Output Area
and node address m+1 in the Output Area.
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Allocating 1/0 Data

Section 5-2

Sixteen-point Output Unit
+ Sixteen-point Expansion
Input Unit

Sixteen-point Output Unit
+ Eight-point Expansion
Input Unit

128

Output Area

I
15 14
|

Not Use
|

I
d.

Two node address areas are allocated: Node address m in the Output Area
and node address m in the Input Area.

Output Area

1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1
Input Area
1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 7 6 5 4 3 2 1 0
| | | | | | | | | |
Two node address areas are allocated: Node address m in the Output Area

and node address m in the Input Area.

Output Area
I I I I I I I I I I
15 14 13 12 11 10 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1
Input Area
I I I I I I I I I I
Not Used. 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1




Units with Screw Terminal Blocks Section 5-3

5-3 Units with Screw Terminal Blocks

5-3-1 Eight-point Input Units (2-tier Terminal Block)
CRT1-ID08/CRT1-ID08-1

Input Section Specifications

Item Specification

Model CRT1-1D08 CRT1-ID08-1

I/O capacity 8 inputs

Internal /O common NPN PNP

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

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

OFF current 1.0 mA max.

Input current At 24 VDC: 6.0 mA max./input
At 17 VDC: 3.0 mA min./input

ON delay 1.5 ms max.

OFF delay 1.5 ms max.

Number of circuits per common | 8 inputs/common

Isolation method Photocoupler

Input indicator LED (yellow)

Installation DIN Track

Power supply type Multi-power supply

Communications power supply 30 mA max. for 24-VDC power supply voltage

current consumption 50 mA max. for 14-VDC power supply voltage

Weight 160 g max.

Note Please see "Appendix E: I/O Power Supply Current' regarding the 1/0 power
supply current supplied to the V and G terminals.

Component Names and Functions (Same for CRT1-ID08 and CRT1-ID08-1)

Communications )
indicators: MS and NS Node address switches:

x10 and x1 (from left)

/ / Input indicators 0 to 7

WORD NODE ADR / N\
R 01234567
ns[] i 5

\ ]

Communications I/O terminal block (removable)
connector
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Units with Screw Terminal Blocks Section 5-3

Indicator Section

Communications Refer to 4-1-3 Communications Indicators.
Indicators
I/0 Indicators The meanings of the input indicators are given in the following table.
Name LED status I/O status Meaning
Oto7 Lit yellow.  ~—~ |Input ON The input is ON.
Not lit. m |Input OFF | The inputis OFF.
Setting the Node The node address is set as a decimal number with the 10s digit set on the left
Address rotary switch and the 1s digit set on the right rotary switch. (The maximum

node address is 63.)
The setting on the rotary switches is read when power is turned ON.

£

| |— 1s digit of node address
10s digit of node address

Internal Circuits
CRT1-1D08 (NPN)

BS+
© ;:\ JPhotoc\oupIer ® V 24VDC
BDH |© Physical { ;‘f!! 11:,‘ ﬂ —® 0
layer I ’
BDL |© i o
BS- |O 2 P
L 3 w Photocoupler -
‘G > N 1
—= 7 A I
g ;\/'5 T3 Ij L
£ b
B |2 g | B
1o
DC-DC b
converter 11
(not isolated) | | N
! © G
I
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CRT1-1D08-1 (PNP)

] © v 24VDC
BS+|© w  Photocoupler o
— - LT 9 0
BDH|o Physical 1:| Y &) — ®
layer f - ]
BDL|© b
BS-|© 2 n
= | |
é Photocoupler : :
(8] N
| SRS [‘l] L
S 2] L
= © G
DC-DC
|
converter |
(not isolated) 1
Wiring
CRT1-ID08 (NPN)
24 VDC
10 11 12 13 14 15 16 17 18
© O ® 6 O © © © ©

-

2

© 6 0L ® ® B O ©

T ° X o =
1/0 power supply i £ E £ i“)’
- 2 o g o
= x [} c [
o o 3 = =
= ©
3-wire sensor with 2-wire sensor
NPN output (e.g., limit switch)
(photoelectric sensor
or proximity sensor)
CRT1-ID08-1 (PNP)
24 VDC
10 11 12 13 14 15 16 17 18
© O 60 66 0 ©W W © ©
1 2

Do ®b e BB e

.

—-

s o T 2 I
g £ & § £
1/0 power supply o § o o =
2 = £ = =
g % 3 E
o % @ m c%
3-wire sensor with 2-wire sensor
PNP output (e.g., limit switch)

(photoelectric sensor
or proximity sensor)
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Note  Wire colors have been changed according to revisions in the JIS standards
for photoelectric and proximity sensors. The colors in parentheses are the
wire colors prior to the revisions.

Dimensions (Same for CRT1-ID08 and CRT1-ID08-1)
When a DCN4-TB4 Open Type Connector Is Mounted

o
ssssssss

52
50

e !lﬂ T
EEEEEEEN ]

CEIEE] E:E ‘—]5
firrd]

]

60.3
53.2
57.6

115

(mm)

Communications Connector Dimensions Including the Connector and Cable

m When a DCN4-BR4 Flat Connector | Plug Is Mounted

1.25.4

69.4

fy (mm)

m When a DCN5-BR4 Flat Connector Il Plug Is Mounted

37

106

Iy (mm)

m When a DCN4-TB4 Open Type Connector Is Mounted
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® When a DCN4-MD4 Multidrop Connector Is Mounted

Ve

25.4

85.5

Iy (mm)

5-3-2 Eight-point Output Units (2-tier Terminal Block)
CRT1-OD08/CRT1-ODO08-1

Output Section Specifications

Item Specification
Model CRT1-ODO08 | CRT1-ODO08-1
1/O capacity 8 outputs
Internal /O common NPN | PNP
Rated output current 0.5 A/output, 2 A/common
Residual voltage 1.2V max. (0.5 A DC, between each | 1.2 V max. (0.5 A DC, between each
output terminal and the G terminal) | output terminal and the V terminal)
Leakage current 0.1 mA max.
ON delay 0.5 ms max.
OFF delay 1.5 ms max.
Number of circuits per com- 8 outputs/common
mon
Isolation method Photocoupler
Output indicators LED (yellow)
Installation DIN Track
Power supply type Multi-power supply
Communications power sup- | 35 mA max. for 24-VDC power supply voltage
ply current consumption 55 mA max. for 14-VDC power supply voltage
Output handling for communi- | Select either hold or clear from CX-Integrator.
cations errors
Weight 160 g max.

Note Please see "Appendix E: I/O Power Supply Current' regarding the 1/0 power
supply current supplied to the V and G terminals.
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Component Names and Functions (Same for CRT1-OD08 and CRT1-OD08-1)

Indicator Section

Communications
Indicators

I/0 Indicators

Communications ; .
T : Node address switches:
indicators: MS and NS x10 and x1 (from left)

Output indicators 0 to 7
SN /N

WORD NODE ADR N
Ms[] x1o, Xt

ns[] @ @ 012345¢67

ouT

\ ]

Communications 1/0 terminal block (removable)
connector

Refer to 4-1-3 Communications Indicators.

The meanings of the output indicators are given in the following table.

Name LED status I/O status Meaning
Oto7 Lit yellow.  ~—~ | Output ON The output is ON.
Not lit. m |Output OFF The output is OFF.

Setting the Node
Address

134

The node address is set as a decimal nhumber with the 10s digit set on the left
rotary switch and the 1s digit set on the right rotary switch. (The maximum
node address is 63.)

The setting on the rotary switches is read when power is turned ON.

@

| |— 1s digit of node address
10s digit of node address




Units with Screw Terminal Blocks

Section 5-3

Internal Circuits
CRT1-0D08 (NPN)

CRT1-0D08-1 (PNP)

Wiring
CRT1-0D08 (NPN)

BS+ ©
BDH Photocoupler |§_
© Physical "’;;;:E\‘. e
BDL o layer .:\.. ) 0
— .“2 \": : o 1
BS O = ||<- (I) I
3 ! o
B - [
g [
©
£ Photo- ['] : :
% coupler : :
— - il N I
| Cyx|7) : !
DC-DC A . N
converter \; : ! :
(not isolated) | | : i
a [
[
L] [
) © G
1
1
1
BS+ |© |i] 3
Photocoupler
BDH |© . _____p | _I_@ .
Physical ,,'" < | 2]
BDL (@ layer ! _:_}:_ B I ?
BS- © % i : :
s [
_ = o
5 [
g [
5 ! [
1
*GE) Photocouplerlj | »3 : |
] wi L
DC-DC | 1[§l< ) .
converter :; r---1 @ G
(not isolated) S8
| |
1
1
1
24 VDC
10 11

-

—H

1/0 power supply

Solenoid valve, etc.

Solenoid valve, etc.

©® V 24VDC

©® v 24 VDC

[ONNOIOEN CRRCERCIN©

?3@4@5@6@7@8@9@
|
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CRT1-0D08-1 (PNP)
® ©® 6B O ® ®© ® @
@ O 060 ® ® ® ®

)

1/0 power supply

Solenoid valve, etc.  Solenoid valve, etc.

Note = When using an inductive load (such as a solenoid valve), either use a built-in
diode for absorbing the counterelectromotive force or install an external
diode.
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Dimensions (Same for CRT1-OD08 and CRT1-OD08-1)
When a DCN4-TB4 Open Type Connector Is Mounted

o
........

52
50

3.14

L
T =

74.4

60.3
53.2

Communications Cable Dimensions when Connector and Cable Are Connected
m When a DCN4-BR4 Flat Connector | Plug Is Mounted

fp (Mm)

.25.4

69.4

m When a DCN5-BR4 Flat Connector Il Plug Is Mounted

&

Iy (mm)

37

106

m When a DCN4-TB4 Open Type Connector Is Mounted

..

45.5 (mm)

m When a DCN4-MD4 Multidrop Connector Is Mounted

IYe

25.4

85.5

Ip (mm)
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5-3-3 Sixteen-point Input Units (2-tier Terminal Block)
CRT1-ID16/CRT1-ID16-1

Input Section Specifications

Item Specification

Model CRT1-ID16 CRT1-ID16-1

I/O capacity 16 inputs

Internal I/O common NPN PNP

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

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

OFF current 1 mA max.

Input current At 24 VDC: 6.0 mA max./input
At 17 VDC: 3.0 mA min./input

ON delay 1.5 ms max.

OFF delay 1.5 ms max.

Number of circuits per common | 16 inputs/common

Isolation method Photocoupler

Input indicator LED (yellow)

Installation DIN Track

Power supply type Multi-power supply

Communications power supply 55 mA max. for 24-VDC power supply voltage

current consumption 85 mA max. for 14-VDC power supply voltage

Weight 141 g max.

Note Please see "Appendix E: I/O Power Supply Current' regarding the 1/0 power
supply current supplied to the V and G terminals.

Component Names and Functions (Same for CRT1-ID16 and CRT1-ID16-1)

Communications Communications Node address switches:
connector indicators: MS and NS x10 and x1 (from left) Input indicators 0 to 15

MS NS WORDNODEADR 0 1 2 3 4 5 6 78 9 101112131415 J

omron CRT1-ID16
REMOTE TERMINAL

S SiEEEE

SRR

[0 » —1

=

|
N
I

1/0 terminal block (removable)

Indicator Section

Communications Refer to 4-1-3 Communications Indicators.
Indicators
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Units with Screw Terminal Blocks

Section 5-3

1/0 Indicators

Setting the Node

Address

Internal Circuits

CRT1-ID16 (NPN)

CRT1-ID16-1 (PNP)

The meanings of the input indicators are given in the following table.

Name LED status I/O status Meaning
Oto 15 Lit yellow. —- |Input ON The input is ON.
Not lit. m | Input OFF The input is OFF.

The node address is set as a decimal number with the 10s digit set on the left
rotary switch and the 1s digit set on the right rotary switch. (The maximum

node address is 63.)

The setting on the rotary switches is read when power is turned ON.

@

=

1s digit of node address
10s digit of node address

] * Photocoupler
BS+|O » T © V 24VDC
Sy
BDH |0 Physical f - Ij @0
BDL o layer ['] W
[
BS-lo 0 o
g “ Photocoupler o
T e B N [
S ST [h b
g I ’ 1o
k5 b
L £ [
DC-DC b
converter o
(not isolated) !
! (ON¢
|
_ © V 24VDC
BS+ |©  Photocoupler — ©0
BDH |o Physical " ?‘f Ty — 01
BDL |© layer ~§ i i
BS- |© S Do
L | o wPhotocoupler Lo
= 1
Q p ~ [
S 1:| FY %)
N -
© G
DC-DC 1
converter |
(not isolated) !
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Wiring
CRT1-ID16 (NPN)
24 VDC
10

OOIIONOCIIGIIONONCING
©@I O 6 60 o e ®

-
N

T ° X o =
1/0 power supply i £ E £ i“)’
- 2 o g o
= x [} c [
o o 3 = =
= @
3-wire sensor with 2-wire sensor
NPN output (e.g., limit switch)
(photoelectric sensor
or proximity sensor)
CRT1-ID16-1 (PNP)
24 VDC
10 11 12 13 14 15 16 17 18
© O 6 66 0 0 0 & ©
1 2

ONRONNONRCINONCIRCIND

B

2 3 T X T
s £ & § £
1/0 power supply o § o o =
2 = £ = =
335 ¢ 3 s
2 2 a w8
3-wire sensor with 2-wire sensor
PNP output (e.g., limit switch)

(photoelectric sensor
or proximity sensor)

Note  Wire colors have been changed according to revisions in the JIS standards
for photoelectric and proximity sensors. The colors in parentheses are the
wire colors prior to the revisions.
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Section 5-3

Dimensions (Same for CRT1-ID16

and CRT1-ID16-1)

When a DCN4-TB4 Open Type Connector Is Mounted

50

3.14

66.9

58.73
51.6
0 R

—
0
50.1
5]
Je:]

115 (mm)

Communications Connector Dimensions Including the Connector and Cable
m When a DCN4-BR4 Flat Connector | Plug Is Mounted

67.8

E_ﬁ

(mm)

m When a DCN5-BR4 Flat Connector Il Plug Is Mounted

~
(5]

104.4

(mm)

m When a DCN4-TB4 Open Type Connector Is Mounted

48

45

12
‘ H}] n
T

(mm)

m When a DCN4-MD4 Multidrop Connector Is Mounted

25.4

N7

83.9
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Section 5-3

5-3-4 Sixteen-point Output Units (2-tier Terminal Block with Transistor

Output Section Specifications

Outputs)

CRT1-OD16/CRT1-OD16-1

Item Specification
Model CRT1-OD16 | CRT1-OD16-1
I/O capacity 16 outputs
Internal I/0O common NPN | PNP

Rated output current

0.5 A/output, 4 A/common

Residual voltage

1.2V max. (0.5 A DC, between each
output terminal and the V terminal)

1.2 V max. (0.5 A DC, between each
output terminal and the G terminal)

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

Number of circuits per com-
mon

16 outputs/common

Isolation method

Photocoupler

Output indicators LED (yellow)
Installation DIN Track
Power supply type Multi-power supply

Communications power sup-
ply current consumption

55 mA max. for 24-VDC power supply voltage
85 mA max. for 14-VDC power supply voltage

Output handling for commu-
nications errors

Select either hold or clear from CX-Integrator.

Weight

141 g max.

Note

Please see "Appendix E: I/O Power Supply Current' regarding the I/O power

supply current supplied to the V and G terminals.

Component Names and Functions (Same for CRT1-OD16 and CRT1-OD16-1)

Communications Node address switches:

indicators: MS and NS x10 and x1 (from left) Output indicators 0 to 15

Communications
connector

7 o

N\
MS NS

WORDNODEADR 0 1 2 3 4 5 6 78 9101112131415 J

%56
[ouT]
20%

X10 X1

omron CRT1-OD16

REMOTE TERMINAL
=

&L

X

*

Rl ®

] @
R

1 N

Indicator Section

Communications

Indicators
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1/0O terminal block (removable)

Refer to 4-1-3 Communications Indicators.
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Section 5-3

I/0 Indicators

Setting the Node

Address

Internal Circuits

CRT1-0OD16 (NPN)

CRT1-OD16-1 (PNP)

The meanings of the output indicators are given in the following table.

Name LED status I/O status Meaning
Oto 15 Lityellow.  ~—- |Output ON The output is ON.
Not lit. m | Output OFF The output is OFF.

The node address is set as a decimal number with the 10s digit set on the left
rotary switch and the 1s digit set on the right rotary switch. (The maximum
node address is 63.)

The setting on the rotary switches is read when power is turned ON.

.

1s digit of node address
10s digit of node address

Photocoupler

©® V 24VDC

i’_ N,
B AN
J

X .-
/

.

.

radl
Voltage]
droj

BS+ |
BDH
© Physical
BDL |© layer
[}
BS- |© 3
©
IS
2
£
DC-DC
converter
(not isolated)
BS+ |©
BDH |g
© Physical
BDL |© layer
BS- |© %
o
L 5
©
£
o]
£
DC-DC
converter
(not isolated)

@—————————————————@l
o

QO-———————————-———-—-—-—-——

[ A
N S
14 T"1

V 24 VDC

——————a o

]

©
o)
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Wiring
CRT1-0D16 (NPN)

24 VDC
10, 11

® ®© 6 0 e
?3@4@5@8@
|

-

—H

1/0 power supply

Solenoid valve, etc. Solenoid valve, etc.

CRT1-OD16-1 (PNP)

24 VDC
10 11

o [OJNOIGIROIORCIR®
@ L LB B
-

)

1/0 power supply

Solenoid valve, etc.  Solenoid valve, etc.

Note = When using an inductive load (such as a solenoid valve), either use a built-in
diode for absorbing the counterelectromotive force or install an external
diode.
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Dimensions (Same for CRT1-OD16 and CRT1-OD16-1)
When a DCN4-TB4 Open Type Connector Is Mounted

50

s
]
o $F ?
[ g @
G - &
1 L= | 518 B B
fre] = =
115 (mm)

Communications Cable Dimensions when Connector and Cable Are Connected
m When a DCN4-BR4 Flat Connector | Plug Is Mounted

E_&

m When a DCN5-BR4 Flat Connector Il Plug Is Mounted

67.8

(mm)

37

104.4

=
(mm)
m When a DCN4-TB4 Open Type Connector Is Mounted
48
‘JQ
45 (mm)

m When a DCN4-MD4 Multidrop Connector Is Mounted

N7

=T

25.4

83.9

(mm)
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5-3-5 Eight-point Input and Eight-point Output Units (2-tier Terminal

Block)

CRT1-MD16/CRT1-MD16-1

Common Specifications

Item

Specification

Model

CRT1-MD16 CRT1-MD16-1

Installation

DIN Track

Communications power supply
current consumption

35 mA max. for 24-VDC power supply voltage
60 mA max. for 14-VDC power supply voltage

Weight 170 g max.
Input Section Specifications
Item Specification

Model CRT1-MD16 CRT1-MD16-1

I/O capacity 8 inputs

Internal I/O common NPN PNP

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

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

OFF current 1.0 mA max.

Input current

At 24 VDC: 6.0 mA max./input
At 17 VDC: 3.0 mA min./input

ON delay

1.5 ms max.

OFF delay

1.5 ms max.

Number of circuits per common

8 inputs/common

Isolation method

Photocoupler

Input indicator

LED (yellow)

Power supply type

Multi-power supply

Note

Please see "Appendix E: I/O Power Supply Current' regarding the I/O power

supply current supplied to the V and G terminals.

Output Section Specifications

Item Specification
Model CRT1-MD16 | CRT1-MD16-1
I/O capacity 8 outputs
Internal /O common NPN | PNP

Rated output current

0.5 A/output, 2A/common

Residual voltage

1.2V max. (0.5 A DC, between
each output terminal and the V ter-

1.2V max. (0.5 A DC, between
each output terminal and the G

terminal) minal)
Leakage current 0.1 mA max.
ON delay 0.5 ms max.
OFF delay 1.5 ms max.

Number of circuits per common

8 outputs/common

Isolation method

Photocoupler

Output indicators

LED (yellow)
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Item

Specification

Power supply type

Multi-power supply

tions errors

Output handling for communica- | Select either hold or clear from CX-Integrator.

Note

Please see "Appendix E: I/O Power Supply Current' regarding the I/O power
supply current supplied to the V and G terminals.

Component Names and Functions (Same for CRT1-MD16/CRT1-MD16-1)

Indicator Section

Communications
Indicators

I/0 Indicators

Setting the Node
Address

Communications
indicators: Node address switches:

MS and NS x10 and x1 (from left)

/ / Input indicators 0 to 7 Output indicators 0 to 7

Vol g Z2E
1

|
g
IE

Communications connector I/0 terminal block (removable)

Refer to 4-1-3 Communications Indicators.

The meanings of the I/O indicators are given in the following table.

Name LED status I/O status Meaning
0to7 (inputs) |Lityellow. ~_ - |Inputoroutput |The inputor outputis
0 to 7 (outputs) ON ON.

Not lit. m | Input or output The input or output is
OFF OFF.

The node address is set as a decimal number with the 10s digit set on the left
rotary switch and the 1s digit set on the right rotary switch. (The maximum
node address is 63.)

The setting on the rotary switches is read when power is turned ON.

@

| |— 1s digit of node address

10s digit of node address
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Internal Circuits

CRT1-MD16 (NPN)

CRT1-MD16-1 (PNP)

148

BS+

BDH
BDL

BS-

BS+

BDH

BDL

BS-

[0 0 0 0]

‘Photocoupler

[0 0 0 0]

AN

'+:-|-"‘ ©® V124VDC
'\4__{ Z«) t I.Jl] J—© 0
Physical [,1 © 1
layer : :
 Photocoupler Lo
'+:|; [ LJI] o
\ [/ [
” 7 [
3 NI @ Gi
E Photocoupler |,
g — ® V224 VDC
L] || % “}?__ / >;|—@ 0
DC-DC W\ — o 1
converter _|' 1o
(not isolated) : :
| Photo- ‘ [
coupler [
- [
(%* 3 [
ct--7 Il
AN [
r [
1
1 1
: © G2
© V124VDC
« Photocoupler
e T — 1 © 0
\AY g [l] — 0 1
1
Physical [
1
layer :,:Photocoupler : :
Y L [
S e g 1
2 ©® G
3
e
° © V224 VDC
g Photocoupler [:] |d 0
oo HE 80—
DC-DC - 1 L
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converter [
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1
1
Photocoupler ﬂ 11
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Wiring
CRT1-MD16 (NPN)
24 VDC
1

OENORRORORNORN D) & 6 O ©
O O © & O O ©

|

+al—

+ l—_ l
1/0 power supply 1/0 power supply

Blue (black)

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

Brown (white)

3-wire sensor with  2-wire sensor Solenoid, Solenoid,
NPN output (e.g., limit switch) valve, etc. valve, etc.
(photoelectric

sensor or

proximity sensor)

CRT1-MD16-1 (PNP)
24 VDC

90000000060 0 e

Ol O © <ﬁ@@@@
l

g

1/0 power supply

1

Black (white)

A=

1/0 power supply

Blue (black)

Brown (red)
Blue (black)

Brown (white)

Solenoid, Solenoid,

3-wire sensor with  2-wire sensor valve, etc. valve, etc.

PNP output (e.g., limit switch)
(photoelectric

sensor or

proximity sensor)

Note (1) The V1 and V2 terminals as well as the G1 and G2 terminals of the 1/0
power supply are not connected internally. Supply power separately for
V1-G1 and V2-G2.

(2) When using an inductive load, such as a solenoid valve, either use a built-
in diode to absorb the counterelectromotive force or install an external di-
ode.

(3) Wire colors have been changed according to the revised JIS standards
for photoelectric and proximity sensors. The previous colors are shown in
parentheses.
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Dimensions (Same for CRT1-MD16/CRT1-MD16-1)
When a DCN4-TB4 Open Type Connector Is Mounted

o

uuuuuuuuuuuuuuuu

52
L T
50

31.4

57.6
74.4

115 (mm)

Communications Cable Dimensions when Connector and Cable Are Connected
m When a DCN4-BR4 Flat Connector | Plug Is Mounted

1.25.4

69.4

o | afela

By (mm)

m When a DCN5-BR4 Flat Connector Il Plug Is Mounted

37

106

[t (mm)

m When a DCN4-TB4 Open Type Connector Is Mounted

® When a DCN4-MD4 Multidrop Connector Is Mounted

Ve

25.4

85.5

Ip (mm)
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Outputs)
CRT1-ROS08

Common Specifications

5-3-6 Eight-point Output Units (2-tier Terminal Block with Relay

Item

Specification

Communications power supply voltage

14 t0 26.4 VDC

Noise immunity

Conforms to IEC 61000-4-4, 2 kV (power line).

Vibration resistance

10 to 55 Hz with double-amplitude of 0.7 mmin X, Y,
and Z directions for 80 min each

Shock resistance

100 m/s? (3 times in 6 directions on 3 axes)

Dielectric strength

500 VAC (between isolated circuits)

Insulation resistance

20 MQ min. (between isolated circuits)

Ambient operating temperature

—10to 55°C

Ambient operating humidity

25% to 85% (with no condensation)

Ambient operating atmosphere

No corrosive gases

Storage temperature

—25 10 65°C

Storage humidity

25% to 85% (with no condensation)

Terminal block screws tightening torque

M3 wiring screws: 0.5 N-m
M3 mounting screws: 0.5 N-m

Relay Output Section Specifications (per Output)

ltem Specification
Model CRT1-ROS08
1/O capacity 8 outputs
Mounted Relays DRTA-NY5W-K (5 VDC)
Rated load Resistive load

250 VAC, 2 A, common: 8 A
30 VDC, 2 A, common: 8 A

value)

Rated ON current 3A

Maximum contact voltage 250 VAC, 125 VDC
Maximum contact current 3A

Maximum switching capacity 750 VA AC, 90 W DC
Minimum applicable load (reference 5VDC, 1 mA

Mechanical service life

20,000,000 operations min.

Electrical service life

100,000 operations min.

Installation method

DIN Track

Communications power supply current
consumption

95 mA max. for 24-VDC power supply voltage
150 mA max. for 14-VDC power supply voltage

Output hold for communications errors

Select either hold or clear from CX-Integrator.

Weight

170 g max.

A Caution

Do not install the Unit that has relay outputs on the locations

that always subject to vibration.

JAN

151

It may cause a failure or malfunction.




Units with Screw Terminal Blocks Section 5-3

Note (1) With a current of between 2 and 3 A (8 to 10 A per common), either en-
sure that the number of points per common that simultaneously turn ON
does not exceed 4 or ensure that the temperature does not exceed 45°C.
There are no restrictions if the current does not exceed 2 A (8 A per com-
mon).

(2) The rated current is the value for assuring normal operation, and not for
assuring durability of the relays. The relay service life depends greatly on
factors such as the operating temperature, the type of load, and switching
conditions. The actual equipment must be checked under actual operat-
ing conditions.

Component Names and Functions

Indicator Section

Communications
Indicators

I/0 Indicators

Setting the Node

Address

152

Communications indicators:
MS and NS Node address switches: x10 and x1 (from left)

Output indicators 0 to 7
| Output relays

[L_,Q v 12 3 4 5 8 1)
A

I

N
Communications I/O terminal block (removable)
connector

Refer to 4-1-3 Communications Indicators.

The meanings of the output indicators are given in the following table.

Name LED status I/O status Meaning
Oto7 Lit yellow. ~—- |Output ON | The output is ON.
Not lit. m | Output OFF | The output is OFF.

The node address is set as a decimal number with the 10s digit set on the left
rotary switch and the 1s digit set on the right rotary switch. (The maximum
node address is 63.)

The setting on the rotary switches is read when power is turned ON.

Y

| 1s digit of node address
10s digit of node address
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Internal Circuits

DRTA-NY5W-K
Photocoupler
es: [0 d N a—
BDH| O iy d>|
Physical A 7
BDL 1O layer o - o 1
BS- |O ] d|>
[2] °
- zikzség) o
= ; : [ S o
5 coupler o
£ B °
g o .
£ ° o
— | . ’ Lo com
DC-DC converter for
internal circuits
(not isolated)

o000 0

DC-DC converter
for relay drive
(not isolated)

Wiring

OouT1 OouT3 OouT5 ouT7 COMo

ouTo ouT2 ouT4 OuTe COMo
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Dimensions
When a DCN4-TB4 Open Type Connector Is Mounted

52
50

31.4

74.4

60.3
53.2

0

0
57.6
o

o HEjPE

95 (mm)

Communications Cable Dimensions when Connector and Cable Are Connected

m When a DCN4-BR4 Flat Connector | Plug Is Mounted

>

m When a DCN5-BR4 Flat Connector Il Plug Is Mounted

&

Iy (mm)

1.25.4

69.4

(mm)

37

106

m When a DCN4-TB4 Open Type Connector Is Mounted

(mm)

m When a DCN4-MD4 Multidrop Connector Is Mounted

N

o | ofela

25.4

85.5

I (mm)
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Replacing Relays

Reference Data

To replace output relays, first remove the cover using the following procedure.
(1) Hook your fingers under the handle and bend it upwards.

(2) The side will bend out in
the direction of the arrow,

releasing the hook.

Q

N—

EHEHEH@HU

Iﬂjﬂﬁu_

(3) Using a tool such as a screwdriver, press down on

the relay socket lever and remove the Relay from
the socket.

The following reference data shows actual measured data from sampling in a
production line. There is some variation in relay characteristics, so use this
data for reference only.

Output current (A)

0.5

0.4

0.3

0.1

Maximum Switching Capacity

AC resistive load

\
/N

DC resistive load \

10 20 30 50

100

200

300 500 1000
Output voltage (V)

Number of operations (x10%)

500

300

200

100

50

30
20

nNnw o

Durability Curve

o A

I
120-VAC| isti

Ioad

30VDC t=7m

\ K /240 VAC, GOS0 =04

120 VAC, COS¢ = 0.4

NP %
Nl . 30-VDC/240-VAG
AN e resistive load
NC A
NC e
I \‘ N
N N
N N
N h N
SN SN\
30 VDG, t=40 ms
\ N
~—— 100 to 200 VDC N
t=7fto 40 ms
0.1 02 03 0.5 1 3 4 5

Output current (A’
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5-3-7 Eight-point Output Units (2-tier Terminal Block with SSR Outputs)

CRT1-ROF08
Common Specifications

Item

Specification

Communications power supply
voltage

14 t0 26.4 VDC

Noise immunity

Conforms to IEC 61000-4-4, 2 kV (power line).

Vibration resistance

10 to 60 Hz with double-amplitude of 0.7 mm, 60 to

150 Hz and 50 m/s2 in X, Y, and Z directions for 80 min
each

Shock resistance

150 m/s? (3 times in 6 directions on 3 axes)

Dielectric strength

500 VAC (between isolated circuits)

Insulation resistance

20 MQ min. (between isolated circuits)

Ambient operating temperature

—10to 55°C

Ambient operating humidity

25% to 85% (with no condensation)

Ambient operating atmosphere

No corrosive gases

Storage temperature

—25 t0 65°C

Storage humidity

25% to 85% (with no condensation)

torque

Terminal block screws tightening

M3 wiring screws: 0.5 N-m
M3 mounting screws: 0.5 N-m

SSR Output Section Specifications (per Output)

Item Specification
Model CRT1-ROF08
I/O capacity 8 outputs
Load voltage 24 t0 265 VAC
Load current 0.3 A (See note.)
Inrush current resistivity 50 A (60 Hz)
Installation method DIN Track

Communications power supply
current consumption

60 mA max. for 24-VDC power supply voltage
90 mA max. for 14-VDC power supply voltage

Output hold for communications

Select either hold or clear from CX-Integrator.

errors
Weight 160 g max.
Note  The SSRs cannot be replaced.

Load Current Vs. Ambient Temperature Characteristics

1

0.8

0.6

Load current (A)

0.4

0.3

0.2

0
-30-20 0 20

40 5560 80 100

Ambient temperature ("C)

156



Units with Screw Terminal Blocks Section 5-3

Component Names and Functions
Node address switches:
Communications x10 and x1 (from left)

indicators: Lo
MS and NS Output indicators Output SSRs

/ "/

WORD NODE ADR
X1,

ws[] xio,
Ns[] @)} @)

:

Communications connector I/0 terminal block (removable)
Indicator Section
Communications Refer to 4-1-3 Communications Indicators.
Indicators
I/O Indicators The meanings of the output indicators are given in the following table.

Name LED status I/O status Meaning
Oto7 Lityellow. ~—- |Output ON | The output is ON.
Not lit. m | Output OFF | The output is OFF.

Setting the Node The node address is set as a decimal number with the 10s digit set on the left
Address rotary switch and the 1s digit set on the right rotary switch. (The maximum

node address is 63.)
The setting on the rotary switches is read when power is turned ON.

@

| 1s digit of node address
10s digit of node address
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Internal Circuits

Photocoupler 5VDC
BS+| O 1 O 0
BDH| O , M| ssr
Physical N
BDL | O |ayer 4 I |_ o
BS- |o L | 1
[2]
-‘§ N| SSR °
G R
] coupler o
c o
Q ° °
E 3 °
—| | ° ——O COM
DC-DC converter
for internal circuits
(not isolated) ||

00000

DC-DC converter
for relay drive
(not isolated)

Wiring

ouT1 OuT3 OouT5 ouT7 COMo

ouTo ouT2 ouT4 OouTe COMo
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Dimensions
When a DCN4-TB4 Open Type Connector Is Mounted
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o
%
e
0
0
0
57.6
o
==}

95 (mm)

Communications Cable Dimensions when Connector and Cable Are Connected

m When a DCN4-BR4 Flat Connector | Plug Is Mounted

1.25.4
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Jp (Mm)

m When a DCN5-BR4 Flat Connector Il Plug Is Mounted
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&
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5-3-8 Sixteen-point Output Units (2-tier Terminal Block with Relay

Outputs)
CRT1-ROS16
Common Specifications
ltem Specification
Communications power supply voltage 14 t0 26.4 VDC
Noise immunity Conforms to IEC 61000-4-4, 2 kV (power line).
Vibration resistance 10 to 55 Hz with double-amplitude of 0.7 mmin X, Y,
and Z directions for 80 min each
Shock resistance 100 m/s? (8 times in 6 directions on 3 axes)
Dielectric strength 500 VAC (between isolated circuits)
Insulation resistance 20 MQ min. (between isolated circuits)
Ambient operating temperature —10to 55°C
Ambient operating humidity 25% to 85% (with no condensation)
Ambient operating atmosphere No corrosive gases
Storage temperature —25 t0 65°C
Storage humidity 25% to 85% (with no condensation)
Terminal block screws tightening torque M3 wiring screws: 0.5 N-m
M3 mounting screws: 0.5 N-m

Relay Output Section Specifications (per Output)

Item Specification
Model CRT1-ROS16
I/O capacity 16 outputs
Mounted Relays DRTA-NY5W-K (5 VDC)
Rated load Resistive load
250 VAC, 2 A, common: 8 A
30 VDC, 2 A, common: 8 A
Rated ON current 3A
Maximum contact voltage 250 VAC, 125 VDC
Maximum contact current 3A
Maximum switching capacity 750 VA AC, 90 W DC
Minimum applicable load (reference value) | 5 VDC, 1 mA
Mechanical service life 20,000,000 operations min.
Electrical service life 100,000 operations min.
Installation method DIN Track
Communications power supply current 155 mA max. for 24-VDC power supply voltage
consumption 255 mA max. for 14-VDC power supply voltage
Output hold for communications errors Select either hold or clear from CX-Integrator.
Weight 260 g max.

A Caution

Do not install the Unit that has relay outputs on the locations
that always subject to vibration. A

It may cause a failure or malfunction.
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(1) With a current of between 2 and 3 A (8 to 10 A per common), either en-
sure that the number of points per common that simultaneously turn ON
does not exceed 4 or ensure that the temperature does not exceed 45°C.
There are no restrictions if the current does not exceed 2 A (8 A per com-
mon).

(2) The rated current is the value for assuring normal operation, and not for
assuring durability of the relays. The relay service life depends greatly on
factors such as the operating temperature, the type of load, and switching
conditions. The actual equipment must be checked under actual operat-
ing conditions.

Component Names and Functions

Indicator Section

Communications
Indicators

I/0 Indicators

Setting the Node

Communications Node address switches: Output indicators
indicators: MS  x10 and x1 (from left) Oto 15 Output relays
and NS /

VAR

MSD o WORD NUl)?(E AR 0 1 2 3 4 5 8 7 8 9 1?1 2 B/ ¥ 15

ns[] Y )

| RleREERERE
e LslelelEleleizl=le

Communications connector I/0 terminal block (removable)

Refer to 4-1-3 Communications Indicators.

The meanings of the output indicators are given in the following table.

Name LED status I/O status Meaning
Oto 15 Lityellow. ~—~ |Output ON | The output is ON.
Not lit. m |Output OFF | The output is OFF.

Address

The node address is set as a decimal number with the 10s digit set on the left
rotary switch and the 1s digit set on the right rotary switch. (The maximum
node address is 63.)

The setting on the rotary switches is read when power is turned ON.

L)

| |— 1s digit of node address
10s digit of node address
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Internal Circuits

162

Photocoupler DRTA-NYSW-K
U
BS+|0 5 VPE 0
BDH| 0 V.
BDL|o Pr|1ysical A ;
BS-|o ayer 0
Z :
Photo- % .
2 coupler B °
= ° °
° . o
B . .
g ’ ’ COMo
g DRTA-NY5W-K
- Photocoupler 5VDC
8
| DC-DC converter [ N
for internal circuits || A
L | | (notisolated) || O 9
1
Photo- | *
coupler
: : : COM1
— DC-DC converter
for relay drive
L (not isolated)
OUT1 | OUT3 | OUT5 | OUT7 | OUT8 | OUT10 | OUT12 | OUT14 | COM1
® ) ) ® L] [} ) [] [
AC power supply (DC power




Units with Screw Terminal Blocks Section 5-3

Dimensions
When a DCN4-TB4 Open Type Connector Is Mounted
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Communications Cable Dimensions when Connector and Cable Are Connected
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Replacing Relays

Reference Data

164

To replace output relays, first remove the cover using the following procedure.

(1) Hook your fingers under the handle and bend it upwards.

(2) The side will bend <

[,

out in the direction

TH ]
I

of the arrow,

~~—
releasing the hook.
il

HEEEAEEE

B b

/[ =

m L

i

/

down on the relay socket lever and
remove the Relay from the socket.

(3) Using a tool such as a screwdriver, press

The following reference data shows actual measured data from sampling in a
production line. There is some variation in relay characteristics, so use this
data for reference only.

Maximum Switching Capacity

5

4

3

Output current (A)

2

N

] \ AC resist

/

ive load

05 \
04 / \\

DC resistive Ioad\
0.3

\
0.2

0.1

10 20 30 50 100

200

300 500 1000
Output voltage (V)

Durability Curve

500

load

300

200 fs;

100

e 120-VAC resisti
30 VDC, t=7ms
240 VAC, COS¢ = 0.4

50

120 VAC, C0S9 =04,
30-VDC/240-VAC

resistive loadj

30

Number of operations (x10%)

20

nw o

0.1

.,./.
Ny
~N
30 VDC, t= 40 ms ]
\ N
100 to 200 VDC
t=71t040 ms
|
02 03 05 1 3 4 5

Output current (A)
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Outputs)
CRT1-ROF16

Common Specifications

5-3-9 Sixteen-point Output Units (2-tier Terminal Block with SSR

Item

Specification

Communications power supply voltage

14 to 26.4 VDC

Noise immunity

Conforms to IEC 61000-4-4, 2 kV (power line).

Vibration resistance

10 to 60 Hz with double-amplitude of 0.7 mm, 60 to

150 Hz and 50 m/s2 in X, Y, and Z directions for
80 min each

Shock resistance

150 m/s? (3 times in 6 directions on 3 axes)

Dielectric strength

500 VAC (between isolated circuits)

Insulation resistance

20 MQ min. (between isolated circuits)

Ambient operating temperature

—10to 55°C

Ambient operating humidity

25% to 85% (with no condensation)

Ambient operating atmosphere

No corrosive gases

Storage temperature

—25 10 65°C

Storage humidity

25% to 85% (with no condensation)

Terminal block screws tightening torque

M3 wiring screws: 0.5 N-m
M3 mounting screws: 0.5 N-m

SSR Output Section Specifications (per Output)

Item Specification
Model CRT1-ROF16
I/O capacity 16 outputs
Load voltage 24 to 265 VAC
Load current 0.3 A (See note.)
Inrush current resistivity 50 A (60 Hz)
Installation method DIN Track

Communications power supply current
consumption

85 mA max. for 24-VDC power supply voltage
130 mA max. for 14-VDC power supply voltage

Output hold for communications errors

Select either hold or clear from CX-Integrator.

Weight

250 g max.

Note

The SSRs cannot be replaced.

Load Current Vs. Ambient Temperature Characteristics

1

0.8

0.6

Load current (A)

0.4

0.3

0.2

0

-30-20 0 20 40 5560 80

100

Ambient temperature ("C)

165




Units with Screw Terminal Blocks Section 5-3

Component Names and Functions

Communications Node address switches: Output indicators
indicators: MS x10 and x1 (from left) Oto 15 Output SSRs
and NS /

VAR

MSD o WDRDND?(EAW 0 1 2 3 4 5 ] 7 8 98 ® M 12 B/U

ns[] ) )

| RleREERERE
e e e

Communications 1/0 terminal block (removable)

connector
Indicator Section
Communications Refer to 4-1-3 Communications Indicators.
Indicators
I/O Indicators The meanings of the output indicators are given in the following table.

Name LED status I/O status Meaning
Oto 15 Lityellow. ~—- |Output ON | The output is ON.
Not lit. m |Output OFF | The output is OFF.

Setting the Node The node address is set as a decimal number with the 10s digit set on the left
Address rotary switch and the 1s digit set on the right rotary switch. (The maximum

node address is 63.)
The setting on the rotary switches is read when power is turned ON.

)

| |— 1s digit of node address
10s digit of node address
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Internal Circuits

BS+|o Photocoupler 5VDC
BDH|O A & ssh |
Physical R
BDL | O layer 1
BS- |O
N
R/
) coupler
E . .
e o .
s . .
r_g COMO
5
£ Photocoupler
8
t— DC-DC converter [ ZS
for internal circuits /A
| (not isolated) | 9
N
R/
: * : com1
—| DC-DC converter
for relay drive
(not isolated)
Wiring
OUT1 | OUT3 | OUT5 | OUT7 |OUT8 | OUT10 | OUT12 | OUT14 | COM1
[ ) [} [} [} [} [} [ ) [} [}
OUTO| |OUT2| [OUT4| |OUT6
Load Load
AC power supply (DC power

Load

Load Load

a
Load

a
Load

supply is also possible.)
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Dimensions
When a DCN4-TB4 Open Type Connector Is Mounted
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5-3-10 Eight-point Input Units (3-tier Terminal Block)
CRT1-IDOSTA/CRT1-ID08TA-1/CRT1-IDOSTAH/CRT1-IDOSTAH-1

Input Section Specifications

(between each
input terminal and
the V terminal)

(between each
input terminal and
the G terminal)

ltem Specification

Model CRT1-IDO8TA CRT1-IDO8TA-1 | CRT1-IDO8TAH-1 | CRT1-IDOS8TAH-1

I/O capacity 8 inputs

Internal I/O common NPN PNP NPN PNP

ON voltage 15 VDC min. 15 VDC min. 10.5 VDC min. 10.5 VDC min.
(between each (between each (between each (between each
input terminal and | input terminal and |input terminal and |input terminal and
the V terminal) the G terminal) the V terminal) the G terminal)

OFF voltage 5 VDC max. 5 VDC max. --- ---

OFF current

1.0 mA max.

Input current

At 24 VDC: 6.0 mA max./input
At 17 VDC: 3.0 mA min./input

ON delay

1.5 ms max.

OFF delay

1.5 ms max.

Power supply short-circuit detection

Operates at 50 mA/point min.

Disconnection detection

Operates at 0.3 mA/point max.

Number of circuits per common

8 inputs/common

Isolation method

Photocoupler

Input indicator LED (yellow)
Installation DIN Track
Power supply type Multi-power supply

Current supplied to input devices

100 mA/points

50 mA/point

Communications power supply cur-
rent consumption

30 mA max. for 24-VDC power supply

voltage

50 mA max. for 14-VDC power supply

voltage

35 mA max. for 24-VDC power supply

voltage

60 mA max. for 14-VDC power supply

voltage

I/0 power supply current consump-
tion

5 mA max. for 24-VDC power supply

voltage

25 mA max. for 24-VDC power supply

voltage

Weight

190 g max.

200 g max.

Note

supply current supplied to the V and G terminals.

Please see "Appendix E: I/O Power Supply Current' regarding the I/O power
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Component Names and Functions (Same for CRT1-ID08TA(-1)/CRT1-IDO8TAH(-1))

Communications

indicators: Node address switches:
MS and NS %10 and x1 (from left)

Input indicators
/ / 0to7

WORD NODE ADR
Ms[] xio <X
el @ @

— T OO0 oo ogo o

O

omaon
CRT1

Communications connector

1/0 terminal block (removable)
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Indicator Section

Communications
Indicators

I/0 Indicators

Refer to 4-1-3 Communications Indicators.

The meanings of the input indicators are given in the following table.
The detected status is also shown below for Slave Unit with detection func-

tions.
Name LED status I/O status Meaning
Oto7 Lit yellow. >~ |Input ON The input is ON.
Not lit. m | Input OFF The input is OFF.
CRT1-IDO8TAH(-1) Only
Name LED status I/O status Meaning
Oto7 Lit red. ~—- | Short-circuit | The power supply is short-
~ 7 | detection circuited.
Flashing ~a~ | Disconnec- | A line is not connected.
red. tion detec-
tion
Not lit. m |Normal sta- | The Unit is operating nor-
tus mally.

Setting the Node

Address

Internal Circuits

CRT1-IDOSTA (NPN)

The node address is set as a decimal number with the 10s digit set on the left
rotary switch and the 1s digit set on the right rotary switch. (The maximum
node address is 63.)

The setting on the rotary switches is read when power is turned ON.

£

| |— 1s digit of node address
10s digit of node address

BS+|©
BDH|©
Physical ——© V 24VDC
BDL |© layer %
3 G
BS- S ©
© i(; # ¥ Photocoupler|
] g ©V
e SE ¥ V-
Nt L 3 © Input (0to 7)
=
. oo
DC-DC :
converter
(not isolated)
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CRT1-ID08TA-1 (PNP)

CRT1-IDOS8TAH (NPN)

CRT1-IDO8TAH-1 (PNP)
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BS+|©
BDH|©
Physical ©G
BDL |© layer
BS- |© 2 —© Vv 24VDC
3 # ¥Photocoupler| @
— 5 o - E] ©G
N 3
= YK | G
5 hoeee = 3 ® Input (0 to 7)
£ £
e —] H '._@V
DC-DC H
converter
(not isolated)
BS+|© ——O¢
BDH|© Physical
BDL |© layer —Ov
o 2
BS- |© 3
8 b oronareon 1@ GO to G7
L 2 detection circuif
g xn Photocoupler @
2 B ey B © Input (0to 7)
= . S, o
L p Y x 3
L B i
DC-DC g v
converter
(not isolated) ® G
] mORY,
BS+ |©® ——————0OV
BDH |© Brvsical
ysical o)
BDL |© layer G
BS- |© £ v .
3 e L@ Vo to v7
- ‘© detection circuit
©
g a Photocoupler | @
g i o 3 © Input (0to 7)
= i Y x ©
Ny 2
| I é’ © G
DC-DC =
converter
(not isolated) © V
—0O G
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Wiring
CRT1-IDOSTA (NPN)

®

2 k]
= k)
B s
c [}
2 3
3 )
@

X T o
[5] =
& £ E

=
s 5 3
m o o

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

CRT1-ID08TA-1 (PNP)

©
©
©)

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

Blue (black)

Brown (white)

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

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

CRT1-IDOS8TAH (NPN)

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

2 k]
£ ks
2 a8
c Q
3 =
S o
o

T 5 @
[5] =
&8 £ E

x
3 5 2
5 8
o o

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

3-wire sensor with
NPN output
(photoelectric sensor
or proximity sensor)
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CRT1-IDOSTAH-1 (PNP)

® 60O

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

Brown (white)

2-wire sensor 3-wire sensor with

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

Note (1) Do not wire NC terminals.

(2) Wire colors have been changed according to the revised JIS standards
for photoelectric and proximity sensors. The previous colors are shown in
parentheses.
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Dimensions (Same for CRT1-IDO8TA(-1)/CRT1-IDO8TAH(-1))
When a DCN4-TB4 Open Type Connector Is Mounted

’ ‘

i e e e i e o [ e e

52
50

314

68.9

7
forol .

93.5

105

Communications Cable Dimensions when Connector and Cable Are Connected
m When a DCN4-BR4 Flat Connector | Plug Is Mounted

1.25.4

69.4

o | afala

I (mm)

m When a DCN5-BR4 Flat Connector Il Plug Is Mounted

37

106

[y (mm)

m When a DCN4-TB4 Open Type Connector Is Mounted

m When a DCN4-MD4 Multidrop Connector Is Mounted

IAVe

25.4

85.5

I (mm)

(mm)
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5-3-11 Eight-point Output Units (3-tier Terminal Block)
CRT1-OD08STA/CRT1-OD08TA-1/CRT1-OD08TAH/CRT1-OD08TAH-

Output Section Specifications

Item Specification
Model CRT1-ODO8TA | CRT1-OD08TA-1 CRT1-ODO8TAH | CRT1-ODO8TAH-1
I/O capacity 8 outputs
Internal I/O common NPN | PNP NPN PNP

Rated output current

0.5 A/output, 2 A/common

Residual voltage

1.2V max. (0.5 A
DC, between each
output terminal and
the G terminal)

1.2V max. (0.5 A
DC, between each
output terminal and
the V terminal)

1.2V max. (0.5 A
DC, between each
output terminal and
the G terminal)

1.2V max. (0.5 A
DC, between each
output terminal and
the V terminal)

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

Load short-circuit detection

Supported.

Disconnection detection

Operates at 3 mA/point max. (Does not
operate at over 3 mA.)

Number of circuits per common

8 outputs/common

Isolation method

Photocoupler

Output indicators LED (yellow)
Installation DIN Track

Power supply type Multi-power supply
Current supplied to output 100 mA/point

devices

Communications power supply
current consumption

35 mA max. for 24-VDC power supply voltage
55 mA max. for 14-VDC power supply voltage

I/O power supply current con-
sumption

15 mA max. for 24-VDC power supply

voltage

15 mA max. for 24-
VDC power supply
voltage

35 mA max. for 24-
VDC power supply
voltage

Output handling for communica-
tions errors

Select either hold or clear from CX-Integrator.

Weight

190 g max.

Note
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Please see "Appendix E: I/O Power Supply Current' regarding the I/O power
supply current supplied to the V and G terminals.
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Component Names and Functions (Same for CRT1-OD08TA(-1)/CRT1-OD08TAH(-1))

Communications

indicators: . .
MS and NS Node address switches:

x10 and x1 (from left) Output indicators

|/

N\ / \

MSDXWADR
Ns[] ¥ %
1 o e o e [ e e e
O
@)
. R’T i
Communications connector 1/0 terminal block (removable)
Indicator Section
Communications Refer to 4-1-3 Communications Indicators.
Indicators
I/O Indicators The meanings of the output indicators are given in the following table.
The detected status is also shown below for Slave Unit with detection func-
tions.
Name LED status I/O status Meaning
Oto7 Lityellow.  ~—- |Output ON The output is ON.
Not lit. m | Output OFF The output is OFF.
CRT1-ODO8TAH(-1) Only
Name LED status I/O status Meaning
Oto7 Lit red. ~—- | Short-circuit A load short-circuit
7 | detection occurred.
Flashing ~a~ | Disconnection A line is not connected.
red. detection
Not lit. m | Normal status The Unit is operating
normally.
Setting the Node The node address is set as a decimal number with the 10s digit set on the left
Address rotary switch and the 1s digit set on the right rotary switch. (The maximum

node address is 63.)
The setting on the rotary switches is read when power is turned ON.

L

1s digit of node address
10s digit of node address
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Internal Circuits
CRT1-ODOSTA (NPN)

CRT1-ODO0STA-1 (PNP)

CRT1-OD0STAH (NPN)

178

BS+
BDH
BDL
BS-

[l o 0 0 0|

Photocoupler

Voltage
drop

©V 24VDC
—OaG

@V

© Output (0 to 7)

@G

Voltage
drop

© V 24 VDC

OF¢

© v

Photocoupler

Voltage

[ -

© Output (0 to 7)
—© G

—© G
—O v

drop

D

or short-circuit
detection
circuit

BS+ |©
BDH (©
Physical
BDL |© layer
BS- |©
§]
L =
<
©
©
IS
2
£
DC-DC
converter
(not isolated)
BS+|©
BDH|©
Physical
BDL |© layer
BS- |© %)
.‘g
— <
S
©
£
Q
£
pcoc | |
converter
(not isolated)
Physical \
layer »i
2] 1'— ----- \\
£ NG
3 | N .
S
c_cu Photo-
o coupler
k=
DC-DC
converter
(not isolated)

© G

—0O Vv

© G

—O@ Vv

© Output (0to 7)
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CRT1-OD08TAH-1 (PNP)

BS+
© —0O v
BDH|©
5oL |o Physical \ Voltage ©a
layer Pt drop
BS- |©
2 - \
L | =} [ AN \ Disconnection
<] \\ ” or short-circuil
5 1 detehptlgn ' _| H ]
(—g PhOtO' circuit |_|
S coupler © Output (0 to 7)
L | | = ® V
DC-DC H
converter : —© G
(not |solated)_ ©® V
L © G
Wiring
CRT1-OD08TA/
CRT1-ODOSTAH (NPN) @
F—
Solenoid 3-wire external device with
valve, etc. NPN input (Through-beam
emitter of photoelectric sensor)
CRT1-ODO08TA-1/
CRT1-OD08TAH-1 (PNP) @
Fle—
g 8 =
Solenoid 3-wire external device with
valve, etc. PNP input (Through-beam
emitter of photoelectric sensor)
Note (1) When using an inductive load, such as a solenoid valve, either use a built-
in diode to absorb the counterelectromotive force or install an external di-

ode.

(2) Use a maximum current of 500 mA for each V and G terminal accept for
the 1/0O power supply terminals.

(3) Do not wire NC terminals.
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Dimensions (Same for CRT1-OD08TA(-1)/CRT1-OD08TAH(-1))
When a DCN4-TB4 Open Type Connector Is Mounted

)

00 o0oo0ooooof
o °J| 3
wn
o
=
o
[ S———
u# ©
O 1 g
(]
@ o
S|« o
O™ ! ©
le)
o | ofsl= EDE =

105 (mm)

Communications Cable Dimensions when Connector and Cable Are Connected
m When a DCN4-BR4 Flat Connector | Plug Is Mounted

B (mm)

1.25.4

69.4

m When a DCN5-BR4 Flat Connector Il Plug Is Mounted

m When a DCN4-TB4 Open Type Connector Is Mounted

45.5 (mm)
m When a DCN4-MD4 Multidrop Connector Is Mounted

N

37

106

(mm)

25.4

85.5

Ip (mm)
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5-3-12 Sixteen-point Input Units (3-tier Terminal Block)
CRT1-ID16TA/CRT1-ID16TA-1/CRT1-ID16TAH/CRT1-ID16TAH-1

Input Section Specifications

(between each input
terminal and the V
terminal)

(between each input
terminal and the G
terminal)

Item Specification

Model CRT1-ID16TA | CRT1-ID16TA-1 | CRT1-ID16TAH | CRT1-ID16TAH-1

I/O capacity 16 inputs

Internal I/O common NPN PNP NPN PNP

ON voltage 15 VDC min. 15 VDC min. 10.5 VDC min. 10.5 VDC min.
(between each input | (between each input | (between each input | (between each input
terminal and the V terminal and the G terminal and the V terminal and the G
terminal) terminal) terminal) terminal)

OFF voltage 5 VDC max. 5 VDC max.

OFF current

1.0 mA max.

Input current

At 24 VDC: 6.0 mA max./input
At 17 VDC: 3.0 mA min./input

ON delay

1.5 ms max.

OFF delay

1.5 ms max.

Power supply short-circuit
detection

Operates at 50 mA/point min.

Disconnection detection

Operates at 0.3 mA/point max.

Number of circuits per com-
mon

8 inputs/common

Isolation method

Photocoupler

Input indicator LED (yellow)
Installation DIN Track
Power supply type Multi-power supply

Current supplied to input
devices

100 mA/points

50 mA/points

Communications power
supply current consumption

40 mA max. for 24-VDC power supply volt-

age

55 mA max. for 14-VDC power supply volt-

age

40 mA max. for 24-VDC power supply volt-

70 mA max. for 14-VDC power supply volt-

age age
I/O power supply current 5 mA max. for 24-VDC power supply voltage | 25 mA max. for 24-VDC power supply volt-
consumption age
Weight 330 g max. 340 g max.
Note Please see "Appendix E: I/O Power Supply Current' regarding the 1/0 power

supply current supplied to the V and G terminals.
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Component Names and Functions (Same for CRT1-ID16TA(-1)/CRT1-ID16TAH(-1))

Indicator Section

Communications
indicators: .
MS and NS Node address switches:
Input indicators

%10 and x1 (from left)
/ / Oto 15

Communications
Indicators

I/0 Indicators

Setting the Node
Address

182

ANAZBM EIEIEIEIEIEIEI/I;L o e e [ e e s o
0 el g 2
@ ) s oss s oS sl @ QRS XSIRK]S
g ) e 0 5 8 5
e —]
Co:munications connector I/0 terminal block (removable)

Refer to 4-1-3 Communications Indicators.

The meanings of the input indicators are given in the following table.
The detection status is also shown below for Slave Units with detection func-
tions.

Name LED status I/O status Meaning
Oto 15 Lityellow.  ~— - |Input ON The input is ON.
Not lit. m | Input OFF The input is OFF.

CRT1-ID16TAH(-1) Only

Name LED status I/O status Meaning
Oto 15 Lit red. P Short-_circuit The po.wer'supply is
detection short-circuited.
Flashing ~a~ | Disconnection A line is not connected.
red. detection
Not lit. m | Normal status The Unit is operating
normally.

The node address is set as a decimal number with the 10s digit set on the left
rotary switch and the 1s digit set on the right rotary switch. (The maximum
node address is 63.)

The setting on the rotary switches is read when power is turned ON.

@

| |— 1s digit of node address
10s digit of node address
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Internal Circuits

CRT1-ID16TA (NPN)
——© V1 24VDC
BS+ |© Photo- —© G1
ra coupler )
BDHOT—— ., . | | %3 =] © Vi1
© Physical ®» Nrw ]i §
layer 5 . T2 S
BDL |© y! § E 5 ® 0to7
BS- |© ° £
g —0O Gt
0] H H
IS ‘—© V2 24VDC
Photo- —© G2
r1 coupler °
— — 3 V2
DC-DC 4] 1] & ©
converter i‘{!!_“ ;
(not isolated 2 © 8t 15
—0 a2
CRT1-ID16TA-1 (PNP)
—© Gi
Bs. |© Photo- — ——® V1 24 VDC
# ¥ couple 35 ®
BDH |© N N ey o R ] 8 G1
Physical ! YK 2
soL |© layer oo = - © 0to7
© £ -
BS- |© 3 I +—0 v
2 — Y ¥
o
Q
2 g Phote- - —©® V2 24VDC
- u Q,.‘.’?ﬂ‘?‘.‘?_ o a2
DC-DC ! v B
converter ) E; 5 81015
not isolated)] | EQ ©
I —0© V2
CRT1-ID16TAH (NPN)
——————© G
—O@ Vv
b o srtaront H—@© GO to G7
Photo- ot
N |
BS+|o g % ® Input (010 7)
BDH |@ _ SEENE:
Physical f = ® V
BDL @ Iayer _g-
[2]
BS- |© 3 © G
s o v
£
2 —0© G
£
—O© Vv
DC-DC L Lorsonsront H—© G8 to G15
converter Photo- o
not isolated) . coupler 2]
- - — 3 © Input (8 to 15)
'\'\‘ljfx x| B
' 2 ® Vv
£
© G
—Q© V
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CRT1-ID16TAH-1 (PNP)

BS+|©

BDH|©

BDL|©
BS- |©

Physical

E— ]

layer

Wiring
CRT1-ID16TA (NPN)

DC-DC

converter

not isolated)

Internal circuits

Brown (white)

Black (white)

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

CRT1-ID16TA-1 (PNP)

©
10
@

3-wire sensor with

or proximity sensor)

Brown (white)

Blue (black)

Blue (black)

Brown (red)

Black (white)

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

184

3-wire sensor with

(photoelectric sensor
or proximity sensor)

—©@ G
Discunneglion
Setetgon ' —@© VO to V7
\\Photocoupler - oo
> — El ®© Input (0 to 7)
(\Ij ¥y x| G
I a © G
=
© Vv
—0© G
—O V
—® G
DiSChOI':';\eChOﬂt
enmenon @ VB to V15
V\Photocoupler - cui
—] ~ ‘é © Input (8 to 15)
(\Ijé:z x|
! 3 ® G
£
© Vv
—© G

i

2-wire sensor 3-wire sensor with

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

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

Brown (white)

® 6@ ®

Blue (black)
Blue (black)

Brown (red)
Black (white)

Brown (white)

2-wire sensor 3-wire sensor with

(e.g., limit switch) PNP output
(photoelectric sensor
or proximity sensor)
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CRT1-ID16TAH (NPN)

O,

o
O,

® G0 ®

g -
T

® OO

® O 6

c3 = 2 T x5 c~ = S xg
2 3 e 23 £ &2
603 = £ ¢ o3 o= =2 c D3
= ® o 2 = = © 2
=] 3 2 > <
o o o o [41]
2-wire sensor 3-wire sensor with 2-wire sensor 3-wire sensor with
(e.g., limit switch)  NPN output (e.g., limit switch)  NPN output
(photoelectric sensor (photoelectric sensor
or proximity sensor) or proximity sensor)

CRT1-ID16TAH-1 (PNP)

©® O O[-© | ©
o "<>§

® 66
® 66

+| g + 1=
ce = 2 T x5 co = ¥ T x3
s ¢ 832 £2 % s & %2
&2 o L ¢ m= &= o 2 ¢ m=
= o o 2 =~ = o g 3 -
S > 9 =1 = <}
fws) m oM o m 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 sensor (photoelectric sensor
or proximity sensor) or proximity sensor)

Note (1) The V terminals on the left and right for the I/O power supply, and the G
terminals on the left and right for the I/O power supply are not connected
internally. Supply power separately for V-G terminals on the left side and
the right side.

(2) Do not wire NC terminals.

(3) Wire colors have been changed according to the revised JIS standards
for photoelectric and proximity sensors. The previous colors are shown in
parentheses.
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Dimensions (Same for CRT1-ID16TA(-1)/CRT1-ID16TAH(-1))
When a DCN4-TB4 Open Type Connector Is Mounted

4

3.1

"
=
|
N
935

I 1N el
g3 = 3] 8
Yl o fjafela H:lﬂ IEI g
fi=l fird] 4
180 (mm)

Communications Cable Dimensions when Connector and Cable Are Connected
m When a DCN4-BR4 Flat Connector | Plug Is Mounted

m When a DCN5-BR4 Flat Connector Il Plug Is Mounted

&

m When a DCN4-TB4 Open Type Connector Is Mounted

.25.4

69.4

(mm)

37

106

) (mm)

(mm)

m When a DCN4-MD4 Multidrop Connector Is Mounted

N

25.4

85.5

fio (mm)
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5-3-13 Sixteen-point Output Units (3-tier Terminal Block)
CRT1-OD16TA/CRT1-OD16TA-1/CRT1-OD16TAH/CRT1-OD16TAH-1
Output Section Specifications

Item Specification
Model CRT1-OD16TA | CRT1-OD16TA-1 | CRT1-OD16TAH | CRT1-OD16TAH-1
I/0O capacity 16 outputs
Internal /O common NPN | PNP |NPN | PNP

Rated output current

0.5 A/output, 2 A/common

Residual voltage

1.2V max. (0.5A
DC, between each
output terminal and
the G terminal)

1.2V max. (0.5A
DC, between each
output terminal and
the V terminal)

1.2V max. (0.5 A
DC, between each
output terminal and
the G terminal)

1.2V max. (0.5A
DC, between each
output terminal and
the V terminal)

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

Number of circuits per common

8 outputs/common

Load short-circuit detection

Supported.

Disconnection detection

Operates at 3 mA/point max. (Does not
operate at over 3 mA.)

Isolation method

Photocoupler

Output indicators LED (yellow)
Installation DIN Track

Power supply type Multi-power supply
Current supplied to output 100 mA/points
devices

Communications power supply
current consumption

voltage

voltage

45 mA max. for 24-VDC power supply

65 mA max. for 14-VDC power supply

voltage

voltage

40 mA max. for 24-VDC power supply

70 mA max. for 14-VDC power supply

I/0 power supply current con-
sumption

voltage

15 mA max. for 24-VDC power supply

15 mA max. for 24-
VDC power supply
voltage

35 mA max. for 24-
VDC power supply
voltage

Output handling for communi-
cations errors

Select either hold or clear from CX-Integrator.

Weight

330 g max.

Note

Please see "Appendix E: I/O Power Supply Current' regarding the I/O power
supply current supplied to the V and G terminals.
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Component Names and Functions (Same for CRT1-OD16TA(-1)/CRT1-OD16TAH(-1))

Communications
indicators: Node address switches:
MS and NS x10 and x1 (from left) Output indicators

0to 15

/[
~6ccoccoodl [ 6oo05000 4
SRS o) @@@@@@ 24291029 ﬂ
RR Q)RR RRRS) E RRQ[RQ[RRR])
o s o e =
eooen—]
Communications 1/0 terminal block (removable)

connector
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Indicator Section

Communications
Indicators

I/0 Indicators

Setting the Node
Address

Internal Circuits
CRT1-OD16TA (NPN)

Refer to 4-1-3 Communications Indicators.

The meanings of the output indicators are given in the following table.
The detection status is also shown below for Slave Units with detection func-

tions.
Name LED status I/O status Meaning
Oto 15 Lityellow.  ~—- |Output ON The output is ON.
Not lit. m | Output OFF The output is OFF.
CRT1-OD16TAH(-1) Only
Name LED status I/O status Meaning
Oto 15 Lit red. ~—- | Short-circuit A load short-circuit
~ 7 | detection occurred.
Flashing ~a~ | Disconnection A line is not connected.
red. detection
Not lit. m | Normal status The Unit is operating
normally.

The node address is set as a decimal number with the 10s digit set on the left
rotary switch and the 1s digit set on the right rotary switch. (The maximum

node address is 63.)

The setting on the rotary switches is read when power is turned ON.

L)

| |— 1s digit of node address
10s digit of node address

BS+ |0
BDH|O Physical
BDL|© layer
BS- (O
DC-DC
converter
(not isolated)| |

Internal circuits

24 VDC

© Vi

1
[ |
»

Voltage
drop

&
14
»

—©O G

© V1

(© Output (0 to 7)

© Gt

Voltage
drop

© V2 24VDC

—© G2

© v2

© Output (8 to 15)

Photocoupler ﬁ IT

© G2
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CRT1-OD16TA-1 (PNP)

CRT1-OD16TAH (NPN)

190

1

Voltage
drop

ld

,P

Internal circuits

Voltage

1

—©V1 24VDC
© Gt
© V1
© Output (0 to 7)
—O G1
—O© V2 24VvDC
Q
g © Gz
O v2
© Output (8 to 15)
—Q G2
© G1
—© Vi
Voltage

Disconnection

BS+ (O
BDH
© Physical
BDL (© layer
BS- (O
DC-DC
converter
(not isolated) ||
BS+ |©
BDH|© Physical
layer
BDL |© y
BS- |©
DC-DC
converter
(not
isolated) [ |

or short-circuit

Internal circuits

© Output (0to 7)
® G1
© V1
© Gi

—© V1
_@GZ
—O V2

Voltage

Y

or short-circuit :ﬁ

. © Output (8 to 15)

® G2

- © V2
® G2

—O v2
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CRT1-OD16TAH-1 (PNP)

—© Vi
—©
AN __|Voltage G1
BS+ |© " drop
BDH |© Physical I N
layer NG D :
BDL @ D . / g;tselgir(t)-ncvcmt_| :ﬁ
BS- |© Photocoupler = © Output (0107)
[2]
g © V1
S —O© G1
[
c
L 1] ® Vi
pc-bc [ | =
converter G1
) (not —O
isolated) | | Vo
—O G2
X Voltage
b drop
Disconnection
géi@(;ir;;lrcun_' I
circulf
Photocoupler — ' © Output (8.0 15)
©v2
—0O G2
© v2
© G2

Wiring
CRT1-OD16TA/
CRT1-OD16TAH (NPN)

2 5 £ 3 5 =
& @ & & & &
Solenoid 3-wire external device Solenoid 3-wire external device
valve, etc. with NPN input valve, etc. with NPN input
(Through-beam emitter (Through-beam emitter
of photoelectric sensor) of photoelectric sensor)
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- %

CRT1-OD16TA-1/
CRT1-OD16TAH-1 (PNP) @

® 6 ©

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

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

Solenoid 3-wire external device Solenoid 3-wire external device
valve, etc. with PNP input valve, etc. with PNP input
(Through-beam emitter (Through-beam emitter
of photoelectric sensor) of photoelectric sensor)
Note (1) The V1 and V2 terminals as well as the G1 and G2 terminals of the 1/0

power supply are not connected internally. Supply power separately for
V1-G1 and V2-G2.

(2) Use a maximum current of 500 mA for each V1, V2, G1, and G2 terminal
aside from the 1/0 power supply terminals.

(38) When using an inductive load, such as a solenoid valve, either use a built-
in diode to absorb the counterelectromotive force or install an external di-

ode.
(4) Do not wire NC terminals.

Dimensions (Same for CRT1-OD16TA(-1)/CRT1-OD16TAH(-1))
When a DCN4-TB4 Open Type Connector Is Mounted

Y o o
0

50

4

3.1

68.9

60.3
53.2
a
o
-]
[i]
0
0
i

= =S| 4

180 (mm)

Communications Cable Dimensions when Connector and Cable Are Connected
m When a DCN4-BR4 Flat Connector | Plug Is Mounted

1.25.4

69.4

Iy (mm)
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m When a DCN5-BR4 Flat Connector Il Plug Is Mounted

37

106

Iy (mm)

m When a DCN4-TB4 Open Type Connector Is Mounted

(mm)

m When a DCN4-MD4 Multidrop Connector Is Mounted

N7

25.4

85.5

fip (mm)
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5-3-14 Eight-point Input and Eight-point Output Units (3-tier Terminal

Block)

CRT1-MD16TA/CRT1-MD16TA-1/CRT1-MD16TAH/CRT1-MD16TAH-1

Common Specifications

Item

Specification

Model

CRT1-MD16TA

CRT1-MD16TA-1

CRT1-MD16TAH

CRT1-MD16TAH-1

Installation

DIN Track

Communications power supply
current consumption

40 mA max. for 24-VDC power supply

voltage

60 mA max. for 14-VDC power supply

voltage

40 mA max. for 24-VDC power supply

voltage

70 mA max. for 14-VDC power supply

voltage

Weight

330 g max.

340 g max.

Input Section Specifications

Item Specification

Model CRT1-MD16TA | CRT1-MD16TA-1 | CRT1-MD16TAH |CRT1-MD16TAH-1

I/O capacity 8 inputs

Internal /O common NPN PNP NPN PNP

ON voltage 15 VDC min. 15 VDC min. 10.5 VDC min. 10.5 VDC min.
(between each (between each (between each (between each
input terminal and | input terminal and | input terminal and |input terminal and
the V terminal) the G terminal) the V terminal) the G terminal)

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

OFF current 1.0 mA max.

Input current At 24 VDC: 6.0 mA max./input
At 17 VDC: 3.0 mA min./input

ON delay 1.5 ms max.

OFF delay 1.5 ms max.

Power supply short-circuit detec- | --- Operates at 50 mA/point min.

tion

Disconnection detection

Operates at 0.3 mA/point max.

Number of circuits per common

8 inputs/common

Isolation method

Photocoupler

Input indicator

LED (yellow)

Power supply type

Multi-power supply

Current supplied to input devices

100 mA/points

50 mA/points

I/0O power supply current con-
sumption

5 mA max. for 24-VDC power supply

voltage

25 mA max. for 24-VDC power supply

voltage

Note

supply current supplied to the V and G terminals.
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Output Section Specifications

Item Specification
Model CRT1-MD16TA | CRT1-MD16TA-1 | CRT1-MD16TAH | CRT1-MD16TAH-
1
I/O capacity 8 outputs
Internal I/O common NPN | PNP [NPN | PNP

Rated output current

0.5 A/output, 2 A/common

Residual voltage

1.2V max. (0.5A
DC, between each
output terminal
and the G termi-

1.2V max. (0.5A
DC, between each
output terminal
and the V terminal)

1.2V max. (0.5 A
DC, between each
output terminal
and the G termi-

1.2V max. (0.5 A
DC, between each
output terminal
and the V terminal)

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

Load short-circuit detection

Supported.

Disconnection detection

Operates at 3 mA/point max. (Does not
operate at over 3 mA.)

Number of circuits per common

8 outputs/common

Isolation method

Photocoupler

Output indicators

LED (yellow)

Power supply type

Multi-power supply

Current supplied to output
devices

100 mA/points

I/O power supply current con-
sumption

15 mA max. for 24-VDC power supply voltage

35 mA max. for 24-
VDC power sup-
ply voltage

Output handling for communica-
tions errors

Select either hold or clear from CX-Integrator.

Note

Please see "Appendix E: I/O Power Supply Current' regarding the I/O power

supply current supplied to the V and G terminals.

Component Names and Functions (Same for CRT1-MD16TA(-1)/CRT1-MD16TAH(-1))

Communications

indicators:
MS and NS

|/

Node address switches:
x10 and x1 (from left)

Input indicators 0 to 7

Output indicators 0 to 7

Vol g 2
sl

N
o]
[E

Communications connector

I/0 terminal block (removable)

Indicator Section

Communications Refer to 4-1-3 Communications Indicators.

Indicators
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I/0 Indicators

Setting the Node

The meanings of the 1/O indicators are given in the following table.
The detection status is also shown below for Slave Units with detection func-

tions.
Name LED status I/O status Meaning
0to 7 (inputs) |Lityellow. ~—- |Inputoroutput |The inputor outputis
0 to 7 (outputs) ~ " |ON ON.
Not lit. m | Input oroutput | The input or output is
OFF OFF.
CRT1-MD16TAH(-1) Only
Name LED status I/O status Meaning
Oto7 Lit red. ~—~ | Short-circuit | The power supply is short-
(inputs) ~ 7 | detection circuited.
Flashing ~a~ |Disconnec- | A line is not connected.
red. tion detec-
tion
Not lit. m |Normal sta- | The Unit is operating nor-
tus mally.
Oto7 Lit red. ~—~ | Short-circuit | A load short-circuit occurred.
(outputs) ~ 7 | detection
Flashing ~a_ | Disconnec- | A line is not connected.
red. tion detec-
tion
Not lit. m | Normal sta- | The Unit is operating nor-
tus mally.

Address

Internal Circuits

CRT1-MD16TA (NPN)
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The node address is set as a decimal number with the 10s digit set on the left
rotary switch and the 1s digit set on the right rotary switch. (The maximum

node address is 63.)

The setting on the rotary switches is read when power is turned ON.

@

| 1s digit of node address

10s digit of node address

——@ V1 24VDC
—© Gi1

rs gPhotocoupler

P2 7
A7 1%

© V1

BS+|©
BDH|©
© Physical
BDL |© layer
BS- |©
DC-DC [
converter
(not
isolated) [ |

Internal circuits

Input circuits

© 0to7

+—0 G

: — ©® V2 24VDC
—© G2
© v2

Ph

_______ I i
otocouplerﬁ 3

© 0to7

H—O G2
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CRT1-MD16TA-1 (PNP)

————@® V1 24VDC

BS+ |© —© G1
BDH |© ® Vi
Physical # ¥ Photocoupler| £
BDL |© layer e 3 © 0to7
] yx:| o
BS- (© 2 et ] =
g F 2 r—oa
S — H
= H
s —© V2 24VDC
<
- © G2
DC-DC [ |
converter © V2
(not
isolated) |— © 0107
© (o]
Photocoupler . .. G2
CRT1-MD16TAH (NPN)
———0V
BS+|©
—® G
BDH|© Physical
oL 10 e s, [1—© votov7
- |©
BS- |0 “\Photocoupler 2
%) =] © 0to7
= o S o
3 '\\Ljf:: %) Ij 5
5 ! 2 © G
5] c
c £
L] 2
DC-DC £ — @V
converter
(not —® G
isolated) | AN
>
(i[-;:“ Disconnection
AR . or short-circuit
detection circuit _|
Photocoupler '—| © 0to7
‘ © Vv
: oG
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CRT1-MD16TAH-1 (PNP)

———OV

BS+ |© —® G
BDH|O Physical
Disconnection
BOL|O faver g, H—@ Voto V7
BS- |© s Photocoupler P
2 [ ~ 3 © 0to7
3 '\:,| Y % ) Ij S
G i = ®G
—_ Q
g £
L | i}
DC-DC IS — WY
converter
(not —© G
isolated) — AN
>t
‘:’i!-;:“ Disconnection
B Seroston ore _| .EI
Photocoupler | ©0t07
© (0}
1 @ V
: —Oa
Wiring
CRT1-MD16TA (NPN)
Input Output

F1e—
c§n @ & & 2
2-wire sensor 3-wire sensor with
(e.g., limit switch) NPN output
(photoelectric sensor
or proximity sensor)
CRT1-MD16TA-1 (PNP)
Input

H

@) @)
H

Fie—

— = — = =

£ E s & £

= = s ¢ =

c @ @ H x

H = = 2 3

g o o o o

2-wire sensor 3-wire sensor with

(e.g., limit switch)  PNP output
(photoelectric sensor
or proximity sensor)
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Fle—
3 g o
< =
s ¢ =
3 5 =
m o a
Solenoid 3-wire external device
valve, etc. with NPN input
(Through-beam emitter
of photoelectric sensor)
Output

©
©

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

Solenoid 3-wire external device

valve, etc. with PNP input
(Through-beam emitter
of photoelectric sensor)
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CRT1-MD16TAH (NPN)
Input Output

® © O

®

Blue (black) /|

Brown (red)
Pink (white)

®
®0 0O

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

Black (white)

2-wire sensor 3-wire sensor with Solenoid 3-wire external device

(e.g., limit switch) NPN output valve, etc. with NPN input
(photoelectric sensor (Through-beam emitter
or proximity sensor) of photoelectric sensor)

CRT1-MD16TAH-1 (PNP)
Input Output

©® @O0 | ®©® (-
@ O

= -
B =) s ¢ = s ¢ =
c @ @ 2 x © Z  x
= 2 s 2 g s 2 =
<] o m o = m o o
o o
2-wire sensor 3-wire sensor with Solenoid 3-wire external device
(e.g., limit switch) ~ PNP output valve, etc. with PNP input
(photoelectric sensor (Through-beam emitter
or proximity sensor) of photoelectric sensor)

Note (1) The V1 and V2 terminals as well as the G1 and G2 terminals of the 1/0

power supply are not connected internally. Supply power separately for
V1-G1 and V2-G2.

(2) Use a maximum current of 500 mA for each V1, V2, G1, and G2 terminal
aside from the 1/0 power supply terminals on the output side.

(8) When using an inductive load, such as a solenoid valve, either use a built-
in diode to absorb the counterelectromotive force or install an external di-
ode.

(4) Do not wire NC terminals.

(5) Wire colors have been changed according to the revised JIS standards
for photoelectric and proximity sensors. The previous colors are shown in
parentheses.
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Dimensions (Same for CRT1-MD16TA(-1)/CRT1-MD16TAH(-1))
When a DCN4-TB4 Open Type Connector Is Mounted

(s
[te]

3.14

3}
=
%
|
N
935

68.9

60.3
53.2
a
o
=
0
0
0
]

=] == E

180 (mm)

Communications Cable Dimensions when Connector and Cable Are Connected
m When a DCN4-BR4 Flat Connector | Plug Is Mounted

m When a DCN5-BR4 Flat Connector Il Plug Is Mounted

&

m When a DCN4-TB4 Open Type Connector Is Mounted

.25.4

69.4

(mm)

37

106

) (mm)

m When a DCN4-MD4 Multidrop Connector Is Mounted

N

25.4

85.5

lln (mm)
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5-4 Units with Connectors

5-4-1

Eight-point Input Units (e-CON Connectors)

CRT1-VID08S/CRT1-VID08S-1

Input Section Specifications

Item Specification
Model CRT1-VID08S CRT1-VID08S-1
I/O capacity 8 inputs
Internal I/O common NPN PNP
ON voltage 10.5 VDC min. (between each 10.5 VDC min. (between each
input terminal and the V terminal) |input terminal and the G terminal)
OFF voltage 5 VDC max. (between each input |5 VDC max. (between each input

terminal and the V terminal) terminal and the G terminal)

OFF current

1.0 mA max.

Input current

At 24 VDC: 6.0 mA max./input
At 11 VDC: 3.0 mA min./input

ON delay

1.5 ms max.

OFF delay

1.5 ms max.

Number of circuits per common

8 inputs/common

Isolation method

Photocoupler

Input indicator

LED (yellow)

Installation

DIN Track or Mounting Bracket

Power supply type

Network power supply

Power short-circuit protection

Operates at 50 mA/point min.

Current supplied to input devices

50 mA/input

Communications power supply
current consumption

35 mA max. for 24-VDC power supply voltage
50 mA max. for 14-VDC power supply voltage

Weight

80 g max.

Note

Please see "Appendix E: I/O Power Supply Current' regarding the I/O power

supply current supplied to the V and G terminals.
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Component Names and Functions (Same for CRT1-VID08S and CRT1-VID08S-1)

Top Front Bottom

=

N

[]
|-

(Mounted side)

g

Communications
connector

Node address switches: . i E
%10 and x1 from mounted side
joooal

Input indicators 0 to 7

Communications indicators:

MS and NS I/0 connectors (e-CON connectors)
Indicator Section
Communications Refer to 4-1-3 Communications Indicators.
Indicators
I/0 Indicators The meanings of the input indicators are given in the following table.
Name LED status I/O status Meaning
Oto7 Lit yellow. ~—- |Input ON The input is ON.
Not lit. m | Input OFF The input is OFF.
Setting the Node The node address is set as a decimal number with the 10s digit set on the
Address mounting-side rotary switch and the 1s digit set on the front-side rotary switch.

(The maximum node address is 63.)
The setting on the rotary switches is read when power is turned ON.

(Mounted side)
10s digit of node address

(Front side)
1s digit of node address
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Internal Circuits

CRT1-VID08S (NPN)
BS+ |© = g_ 5 v
BDH O Photo- A3 B g [Shortprotecton] One
Physical coupler' ] # ¥ ry S Short protection © | GO
BDL |O layer 2 - - 3 O | INo
(3] £ E—
BS-|© £
©
=
s| - — —
| C
DC-DC = £ eV
converter ) I o i |©O|NC
~ (not couplert ] #¥ &} o Short protection [~
isolated) | | | =~ Cf——--- -1 2 © | IN1
C [
CRT1-VID08S-1 (PNP)
Short protection'——@ VO
©|NC
— Q|G
BS+|O v 9 O | INo
2 ~ |
BDH |O Physical Photo- / "';';;'“__\I %
BDL |© layer » |couplerd 7 - T+ =
= Qo
= SN S
os-|o £ e v
E s Q|Ne
g| - — Q|G
C
DC-DC - 2 [© ] INT
cor(‘1r¥§trter Photo- , 2
isolated) coupler, é_
[=
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Wiring
CRT1-VID08S (NPN)

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

Blue (Black)

Brown
(White)

9000000:
006000000

00000000

Black (White)

%@@a@@@é

Blue (Black)

Brown (Red)

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

CRT1-VID08S-1 (PNP)

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

Blue (Black)

Brown
(White)

900900600

0000000

00000000
mO.060006000

Black (White)

[

Blue (Black)

Brown (Red)

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

Note  Wire colors have been changed according to revisions in the JIS standards
for photoelectric and proximity sensors. The colors in parentheses are the
wire colors prior to the revisions.
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Dimensions (Same for CRT1-VID08S and CRT1-VID08S-1)

When a DCN4-TB4 Open Type Connector Is Mounted

6.4

(102)
96.7
(90)

[ooofooool

90

(101.7)

60

66.2

5.3

The numbers inside the parentheses

are reference dimensions.
(mm)

Communications Connector Dimensions Including the Connector and Cable
m When a DCN4-BR4 Flat Connector | Plug Is Mounted

99.9

25.4

(mm)
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m When a DCN5-BR4 Flat Connector Il Plug Is Mounted

136.5

37

(mm)

m When a DCN4-TB4 Open Type Connector Is Mounted

® When a DCN4-MD4 Multidrop Connector Is Mounted

116
=]

-
r
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5-4-2 Eight-point Output Units (e-CON Connectors)
CRT1-VOD08S/CRT1-VODO08S-1

Output Section Specifications

Item Specification
Model CRT1-VOD08S | CRT1-VOD08S-1
I/0O capacity 8 outputs
Internal I/O common NPN | PNP

Rated output current

0.3 A/output, 2 A/common

Residual voltage

1.2V max. (0.3 ADC, between each |1.2 V max. (0.3 A DC, between each

output terminal and the G terminal) output terminal and the V terminal)
Leakage current 0.1 mA max.
ON delay 0.5 ms max.
OFF delay 1.5 ms max.
Number of circuits per com- 8 outputs/common
mon

Isolation method

Photocoupler

Output indicators

LED (yellow)

Installation DIN Track or Mounting Bracket
Power supply type Multi-power supply

Current supplied to output 100 mA/output

devices

Communications power sup-
ply current consumption

40 mA max. for 24-VDC power supply voltage
60 mA max. for 14-VDC power supply voltage

I/O power supply current con-
sumption

15 mA max. for 24-VDC power supply voltage

Output handling for communi-
cations errors

Select either hold or clear from CX-Integrator.

Weight

80 g max.

Note Please see "Appendix E: I/O Power Supply Current' regarding the 1/0 power

supply current supplied to the V and G terminals.
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Component Names and Functions (Same for CRT1-VOD08S and CRT1-VOD08S-1)

Indicator Section

Top Front Bottom
(Mounted side)
g -
.
; Communications =
- " connector @
=
=N :
Node address switches: g -E
x10 and x1 from mounted side 1= II]
N
Output indicators 0 to 7 Output I/O power supply connector
Communications indicators: o)
MS and NS connectors (e-CON connectors)

Communications
Indicators

I/0 Indicators

Setting the Node

Refer to 4-1-3 Communications Indicators.

The meanings of the output indicators are given in the following table.

Name LED status I/O status Meaning
Oto7 Lityellow.  ~—- |Output ON The output is ON.
Not lit. m |Output OFF The output is OFF.

The nod