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Notice:

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

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

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

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

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

OMRON Product References

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

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

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

Visual Aids

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

information.
Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.
1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.
© OMRON, 2002

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

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

This manual describes the installation and operation of an DeviceNet Smart Slave Units 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 the DeviceNet Smart Slave Units. Be sure to read the precautions
provided in the following section.

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

Manual Contents Cat. No.
DeviceNet Describes the configuration and construction of a DeviceNet network, | W267
Operation Manual including installation procedures and specifications for cables, connec-

tors, and other connection devices, as well as information on functions,
operating procedures, and applications.

DeviceNet Masters Describes the models, specifications, functions, operating procedures, | W379
Operation Manual and applications of C200HX/HG/HE, CVM1, and CV-series DeviceNet
Master Units.

DeviceNet CS/CJ Series Units | Describes the models, specifications, functions, operating procedures, | W380

Operation Manual and applications of CS-series and CJ-series DeviceNet Master Units.
DeviceNet DRT2 Series Describes the models, specifications, functions, operating procedures, | W404
Slaves Operation Manual (this | and applications of DRT2-series Smart Slave Units.

manual)

DeviceNet DRT1 Series Describes the models, specifications, functions, operating procedures, | W347
Slaves Operation Manual and applications of DRT1-series Smart Slave Units.

DeviceNet Configurator Ver. Describes the operating procedures of the DeviceNet Configurator. w382
2.[ 1 Operation Manual

DeviceNet MULTIPLE I/O Describes the models, specifications, functions, operating procedures, | W348

TERMINAL Operation Manual | and applications of the DeviceNet MULTIPLE I/O TERMINALs.

Precautions provides general precautions for planning, installing, and operating the DeviceNet DRT2-
series Smart Slaves and related devices.

Section 1 provides an overview of the DeviceNet DRT2-series Smart Slaves, including lists of models,
and information on features that were not included in the DRT1-series Slaves.

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

Section 3 provides specifications and indicator displays that are common to all Slaves. The allocation
of remote 1/0 memory for Smart Slaves is also described here.

Section 4 describes the functions of DRT2-series Smart Slaves and their applications, including oper-
ation procedures using a DeviceNet Configurator.

Section 5 provides the specifications and describes the components, terminal arrangements, basic
procedures for wiring, and methods for connecting cables of General-purpose Slaves. Information on
Slave settings, mounting and wiring methods are also provided separately for each Slave type.

Section 6 provides the specifications and describes the components, terminal arrangements, basic
procedures for wiring, and methods for connecting cables of Environment-resistive Slaves (conforming
to IP67). Information on Slave settings, mounting and wiring methods are also provided separately for
each Slave type.
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About this Manual, Continued

Section 7 provides the specifications, terminal arrangements, mounting procedures, and connection
methods of Analog I/O Terminals. Information is included on types of 1/O data that can be allocated,
allocation methods and procedures, and math operation processing. Setting methods using the Con-
figurator are also described.

Section 8 provides information on the time required for a complete communications cycle, for an out-
put response to be made to an input, to start the system, and to send messages.

Section 9 describes error processing, periodic maintenance operations, and troubleshooting proce-
dures needed to keep the DeviceNet Network operating properly. We recommend reading through the
error processing procedures in both this manual and the operation manual for the master being used
before operation so that operating errors can be identified and corrected more quickly.

Appendix A provides lists of DeviceNet explicit messages and their basic format.

Appendix B provides information on using masters from other companies and Slave device profiles
necessary for multi-vendor applications, including information on installing EDS files.

Appendix C describes restrictions on reading the total ON time and contact operation counter for all
Slaves at once.

Appendix D provides lists of standard models of DRT2-series Smart Slaves and connectable devices.
Appendix E shows the current consumptions of DRT2-series Smart Slaves.
Appendix F provides 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.




Read and Understand this Manual

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

Warranty and Limitations of Liability

WARRANTY

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

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

LIMITATIONS OF LIABILITY

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

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

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

SUITABILITY FOR USE

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

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

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

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

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

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

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

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

PROGRAMMABLE PRODUCTS

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

CHANGE IN SPECIFICATIONS

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

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

DIMENSIONS AND WEIGHTS

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

PERFORMANCE DATA

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

ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.
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This section provides general precautions for installing and using the DeviceNet Smart Slave and related devices.

PRECAUTIONS

The information contained in this section is important for the safe and reliable application of the DeviceNet Smart
Slave. You must read this section and understand the information contained before attempting to set up or operate
a DeviceNet network using DeviceNet Smart Slaves.
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Intended Audience 1

1 Intended Audience

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

* Personnel in charge of purchasing FA systems.

* Personnel in charge of designing FA systems.

* Personnel in charge of installing and connecting FA systems.
* Personnel in charge of managing FA systems and facilities.
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General Precautions

2

General Precautions

/\ WARNING

The user must operate the product according to the specifications 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 redundant safety mechanisms.

This manual provides information for instaling and operating OMRON
DeviceNet products. Be sure to read this manual before operation and keep
this manual close at hand for reference during operation.

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

xvii



Safety Precautions 3

3 Safety Precautions

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

&WARNING Provide safety measures in external circuits (i.e., not in the Programmable
Controller), 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. Not doing so may result in serious accidents.

&WARNING Input only the specified range of voltage or current to a Unit. A current or volt-
age exceeding the specified range may cause malfunction or fire.

&WARNING Provide safety measures in external circuits (i.e., not in the Programmable
Controller), 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. Not doing so may result in serious accidents.

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

* The PLC will turn OFF all outputs when its self-diagnosis function detects
any error or when a severe failure alarm (FALS) instruction is executed.
As a countermeasure for such errors, external safety measures must be
provided to ensure safety in the system.

* 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-V DC output (service power supply to the PLC) is over-
loaded 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 1/O 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 Output Units, Special 1/0 Units, or
CPU Bus Units. Any changes to the data allocated to any Unit may result in
unexpected operation of the loads connected to the Unit. Any of the following
operations may result in changes to memory status.

e Transferring 1/O 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 1/0O memory files from a Memory Card or EM file memory to
the CPU Unit

e Transferring 1/0O memory from a host computer or from another PLC on a
network
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Operating Environment Precautions

4 Operating Environment Precautions

& Caution

Install the system properly according to the directions in this manual.
Do not operate the control system in the following places.
* Locations subject to direct sunlight.

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

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

* Locations subject to corrosive or flammable gases.

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

* Locations subject to water, oil, or chemicals (General-purpose Slaves)
e Locations subject to acid or chemicals (Environment-resistive Slaves).
* Locations subject to shock or vibration.

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

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

* Locations subject to possible exposure to radioactivity.

* Locations close to power supplies.

The operating environment of the PLC System can have a large effect on the
longevity and reliability of the system. Improper operating environments can
lead to malfunction, failure, and other unforeseeable problems with the PLC
System. Be sure that the operating environment is within the specified condi-
tions at installation and remains within the specified conditions during the life
of the system.
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Application Precautions 5

5 Application Precautions

Observe the following precautions when using the DeviceNet Smart Slave.

* 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.

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

¢ Mount the Unit to a DIN Track or mount it with screws.

e If the system is installed at a site with poor power supply conditions, take
appropriate measures to ensure that the power supply remains within the
rated voltage and frequency specifications.

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

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

* Always turn OFF the communications power supply and the power sup-
plies to the PLC and Slaves before attempting any of the following.

* Mounting or removing a Unit such as an 1/0O Unit, CPU Unit, Memory
Cassette, or Master Unit.

* Mounting or removing Remote I/O Terminal circuit sections.
* Assembling any devices or racks.
* Setting rotary switches.
» Connecting or wiring cables.
* Connecting or disconnecting connectors.
* Do not attempt to disassemble, repair, or modify any Units.

* Be sure that all the terminal screws are tightened to the torque specified
in the relevant manuals. Loose screws may cause fire, malfunction, or
damage the Unit.

* Be sure that all the mounting screws and cable connector screws are
tightened to the torque specified in the relevant manuals.

* Do not remove the label from a Unit before wiring. Always remove the
label after completing wiring, however, to ensure proper heat dispersion.

e Use crimp terminals for wiring. Do not connect bare stranded wires
directly to terminals.

* Double-check all switch settings and wiring before turning ON the power
supply.
* Always follow the electrical specifications for terminal polarity, communi-

cations path wiring, power supply wiring, and 1/O jumpers. Incorrect wiring
can cause failures.

* Be sure to wire the Unit correctly.
* Be sure to wire terminals with the correct polarity.

* Be sure that the communications cable connectors and other items with
locking devices are properly locked into place.

* Do not drop the Unit or subject the Unit to excessive vibration or shock.
Doing so may cause malfunction or damage to the Unit.

* Use the special packing box when transporting the Unit. Ensure that the
product is handled carefully so that no excessive vibration or impact is
applied to the product during transportation.
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Application Precautions

5

* Do not apply voltages or connect loads to the Output Units in excess of
the maximum switching capacity.

* Do not apply voltages to the Input Units in excess of the rated value.

e After replacing a CPU Unit or Special I/O Unit, resume operation only
after transferring to the new CPU Unit or Special I/O Unit the contents of
the DM Area, HR Area, and other data required for resuming operation.

* Check the user program for proper execution before actually running it
with the system.

* Observe the following precautions when wiring the communications
cables.

* Wire the communications cables separately from the power lines or
high-tension lines.

* Do not bend the communications cables excessively.

* Do not pull on the communications cables excessively.

* Do not place objects on top of the communications cables.
* Route communications cables inside ducts.

* Confirm that the system will not be adversely affected before performing
the following operations.

¢ Changing the operating mode of the PLC
* Setting/resetting any bit in memory
* Changing the present value of any word or any set value in memory

* Before touching a Unit, be sure to first touch a grounded metallic object in
order to discharge any static build-up.

* When replacing parts, such as a relay, make sure the replacement part
has the correct specifications.

* Be sure that metal filings do not enter the Unit when wiring or installing.
* Use correct parts for wiring.

* Use the specified communications cables and connectors.

* Always enable the scan list before operation.

* Before clearing the scan list of a Unit that has user-allocated remote 1/0O,
always confirm that no errors occur after the 1/0O Area setting is changed
to fixed allocation.

* When adding a new node to the network, check that the new node’s baud
rate is the same as the baud rate set on the other nodes.

* Do not extend connection distances beyond the ranges given in the spec-
ifications.

* Although the Environment-resistive Slaves have IP67 enclosure ratings,
do not used them in applications where the Slave is always submerged in
water.
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Conformance to EC Directives 6

6
6-1

6-2

6-3

xxii

Concepts

Note

Conformance to EC Directives

Applicable Directives

* EMC Directives
* Low Voltage Directive

EMC Directives

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

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

Applicable EMC (Electromagnetic Compatibility) standards are as follows:

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

Low Voltage Directive
Always ensure that devices operating at voltages of 50 to 1,000 V AC and 75
to 1,500 V DC meet the required safety standards for EN 61131-2.

Conformance to EC Directives

1,2,3...

The CompoNet Master Units comply with EC Directives. To ensure that the
machine or device in which a CompoNet Master Unit is used complies with
EC Directives, the CompoNet Master Unit must be installed as follows:

1. The CompoNet Master Unit must be installed within a control panel.

2. You must use reinforced insulation or double insulation for the DC power
supplies used for the communications power supply and 1/O power sup-
plies.

3. CompoNet Master Units complying with EC Directives also comply with the
Common Emission Standard (EN 61000-6-4). Radiated emission charac-
teristics (10-m regulations) may vary depending on the configuration of the
control panel used, other devices connected to the control panel, wiring,
and other conditions. You must therefore confirm that the overall machine
or equipment complies with EC Directives.



SECTION 1
Smart Slaves and Features

This section provides an overview of the DeviceNet DRT2-series Smart Slaves, including lists of models, and information
on features that were not included in the DRT1-series Slaves.

[-1  DRT2Features .. .........ouiuiininen e 2
I-1-1 0 OVerVIeW. .« oottt e e e e 2
[-1-2 FeatUres. .. oottt et e e e e e 2
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1-2-1  General-purpose Slaves . ..., 7
1-2-2  Environment-resistive Slaves .. ............ ... .. ... 9
[-2-3  Analog Slaves. .. ...vt vt 10
1-2-4  Smart Slave Feature Support ............ .. ... ... . ... 11
1-2-5 Installing and Connecting Slaves . ........... ... ... ... ... 17



DRT?2 Features

Section 1-1

1-1 DRT2 Features

1-1-1  Overview

1-1-2 Features

Common Features

Node Addresses Set
Using Rotary Switches

Automatically Detected
Baud Rate

Remote I/0
Communications

Network Power Supply
Voltage Monitor

Unit Conduction Time
Monitor

The DRT2-series Smart Slaves can be used to collect various information that
improves the operating rate of the equipment, in addition to performing basic
input and output of ON/OFF signals.

A maintenance system can be configured separately from the control system.
This enables a balance between control and maintenance using an existing
DeviceNet network, contributing to reduced startup time, shorter recovery
time when problems occur, and preventative maintenance of the equipment.

* Control System
The default settings for remote 1/0 communications with the PLC are the
same as for previous Slaves, whereby real I/O is allocated for each node
address. One difference with previous Slaves is that an area for Smart
Slave status information can be allocated to the Smart Slaves within the
IN Area of the Master. This is in addition to real I/O. (Settings are per-
formed using the Configurator or explicit messages.)

Maintenance System

The Configurator is used to read and write various types of equipment
information stored in the DRT2 Slave. The same equipment information
can also be read and written by sending explicit messages to the DRT2
Slave from the Master (such as a PLC or a DeviceNet Master Board
mounted in a personal computer).

DRT2-series Slaves have the following features.

Node addresses are set using rotary switches, which are clearer than the pre-
vious DIP switch settings. Node addresses can also be set from the Configu-
rator.

Previous models required the baud rate to be set using the Slave's DIP
switch, but Smart Slaves do not require the baud rate to be set. The Smart
Slave automatically operates at the baud rate of the Master Unit.

When using default remote I/O communications from the PLC for DRT2
Slaves, only real /O is allocated. This is the same method used by the previ-
ous DRT1 Slaves.

The following status information can be allocated in addition to real I/O, in the
IN Area of the Master by using the Configurator or explicit messages to make
user settings (default connection path settings):

Generic Status Flags, Top/Valley Detection Timing Flags, Analog Status Flags

As part of the remote I/O function, Network power supply voltages (present,
peak, and bottom values) can be recorded in the Slave. The Configurator can
be used to read the information. The Slave also maintains a set value for mon-
itoring the voltage, and will provide notification in the Status Area if the voltage
drops below the set level.

The time that the Slave's internal circuit power is ON can be totaled and
recorded. The Configurator or explicit messages can be used to read the
information. The Slave also maintains a set value for monitoring the Unit's ON
time, and will provide notification in the Status Area if the set time is reached.
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Slave Comments

I/0 Comments

Communications Error
History Monitor

Last Maintenance Date

User-set names can be assigned and saved in the Slave for each Unit.

User-set names can be assigned and saved in the Slave for each of the I/O
contacts, such as sensors or valves, that are connected to the Slave.

The error statuses (communications error cause code and communications
power supply voltage when error occurred) for the last four communications
errors that occurred can be recorded in the Slave. The Configurator can be
used to read the information.

The dates on which maintenance is performed can be written to the Unit using
the Configurator.

Features of General-purpose Slaves and Environment-resistive Slaves

No Internal Circuit Power
Supply Wiring for Slaves

I/0 Power Status Monitor

Input Filter

Power ON Delay

Contact Operation
Counter

Note

Total ON Time Monitor

Note

Detection of Sensor Power
Short-circuit

The communications power supply is used for the internal circuit power for the
Unit. This eliminates the need to wire the Unit's internal circuit power supply.

The 1/0 Power Status Monitor is used to detect whether the 1/0 power supply
is connected and provide notification in the Status Area. The Configurator or
explicit messages can be used to read the information.

The input filter is used to read the input value several times during the set
interval and remove irregular data caused by noise and switch chattering.

This function can also be used to create ON/OFF delays.

The 1/0 power supply can be monitored to stop any input when the I/O power
is OFF and for 100 ms after it is turned ON. This function prevents incorrect
inputs caused by inrush current at startup after the 1/0 power is turned ON.

The number of times each input or output contact changes from OFF to ON
can be counted (maximum resolution: 50 Hz). The Configurator or explicit
messages can be used to read the information. The Slave also maintains a
set value for monitoring the number of contact operations, and will provide
notification in the Status Area if the set value is reached.

The Contact Operation Counter and Total ON Time Monitor cannot be used at
the same time for a single contact.

This function is used to total and record in the Slave the time that devices,
such as sensors and relays, that are connected to the Slave are ON. The
Configurator or explicit messages can be used to read the information. The
Slave also maintains a set value for monitoring the total ON time, and will pro-
vide notification in the Status Area if the set value is reached.

The Total ON Time Monitor and Contact Operation Counter cannot be used at
the same time for a single contact.

The 1/0 power supply current is monitored and if the current exceeds the rated
current, it is judged to be a sensor power short-circuit and the sensor power
output is forced OFF.

Environment-resistive Slaves, Advanced Models: The number of the shorted
contact can be checked from the I/O status indicators. The Configurator or
explicit message communications can also be used to read which connector
or sensor has shorted. The Slave will automatically reset when the cause of
the short-circuit has been removed.

Sensor Connector Terminals: When a short-circuit is detected in any of the
contacts, the 1/0O power for the Unit is turned OFF. A short-circuit detection
error can be confirmed using the SHTO indicator. The Configurator or explicit
messages can also be used to read the error status.
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Screw-less Clamp Terminals (DRT2-LID32SLH-1): The number of the shorted
contact can be checked using the I/O status indicators. The Configurator or
explicit message communications can also be used to read which terminal
sensor has shorted. The Slave will automatically reset when the cause of the
short-circuit has been removed.

External Load Short- External Load Short-circuit Detection monitors the output load current and if

circuit Detection the Output Unit's current exceeds the set value, it is judged to be an external
load short-circuit and the output is forced OFF to prevent damage to the Unit's
output circuit. When an external load short-circuit is detected, the External
Load Short-circuit Detection Flag turns ON. The External Load Short-circuit
Detection Flag can be read by either the Configurator or explicit messages.

Sensor Disconnected The 1/0 power supply current is monitored and it is determined whether a sen-
Detection sor is disconnected. The Configurator or explicit messages can be used to
read which sensor is not connected.

Features of Remote I/O Terminals (General-purpose Slaves)

Detachable Terminal The terminal block can be detached.
Block
Expansion Units A Basic Unit can be combined with an Expansion Unit. The various 1/0O combi-

nations that are possible, such as 16 inputs and 8 outputs, or 24 inputs (16
inputs plus 8 inputs), increase the system configuration possibilities.

Operation Time Monitor

H Basic I/0 Unit + Expansion Unit

The time that lapses from when the output turns ON to when the input turns
ON can be measured at high speed from the Slave (without relying on the lad-
der program). The Slave also maintains a set value for monitoring the opera-
tion time, and will provide notification the Status Area if the set time is
exceeded. The Configurator or explicit messages can be used to read the
information.

The DRT2-MD16(-1) cannot be expanded with an Expansion Unit, but its
operation time can be monitored.

M Three-tier Terminal Block

In contrast to the existing Units, which could only measure 1/0 (OUT-IN), these
Units can also measure operating times for IN-IN and OUT-OUT combina-
tions. In addition, the trigger edge (ON to OFF or OFF to ON) can be selected
and input and output numbers can be freely combined for flexible settings.

Features of Connector Terminals (General-purpose Slaves)

Wired with Industry Industry standard sensor connectors are provided to standardize the 1/0 wir-

Standard Sensor ing, thereby making wiring simpler and less labor intensive.
Connectors (Sensor

Connector Terminals)
Operation Time Monitor

B Sensor Connector Terminals

The time that lapses from when the output turns ON to when the input turns
ON can be measured at high speed from the Slave (without relying on the lad-
der program). The Slave also maintains a set value for monitoring the opera-
tion time, and will provide notification the Status Area if the set time is
exceeded. The Configurator or explicit messages can be used to read the
information.
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H MIL Connector Terminals/Board Terminals

In contrast to the existing Units, which could only measure 1/0 (OUT-IN), these
Units can also measure operating times for IN-IN and OUT-OUT combina-
tions. In addition, the trigger edge (ON to OFF or OFF to ON) can be selected
and input and output numbers can be freely combined for flexible settings.

Features of Screw-less Clamp Terminals (General-purpose Slaves)

Labor-saving Clamp
Terminal Block

Detection Functions
(Standard Feature, DRT2-
LIDCICISLH(-1) Only)

Operation Time Monitor

For 1/0 wiring, a screw-less clamp terminal block is provided. Wiring is
reduced by the use of post terminals that can be easily inserted and then later
removed by simply pressing a release button.

Detection results can be read by using the Configurator or explicit messages if
the sensor short-circuit/disconnected and external load short-circuit/discon-
nected detection functions are used. The error location can be rapidly speci-
fied and restored.

In contrast to the existing Units, which could only measure I/0O (OUT-IN), these
Units can also measure operating times for IN-IN and OUT-OUT combina-
tions. In addition, the trigger edge (ON to OFF or OFF to ON) can be selected
and input and output numbers can be freely combined for flexible settings.

Features of Environment-resistive Terminals

Dust-proof and
Waterproof Construction
(IP67) for High Resistance
to Environment

No Power Supply Wiring
for Input Devices
(Advanced Models Only)

Connect High-load
Devices (1.5 A Max.,
Advanced Models Only)

Operation Time Monitor
(DRT2-MD16CL(-1) and
DRT2-[1D04CL Only)

Analog Slave Features

Setting the Number of AD
Conversion Points (DRT2-
ADO04 Only)

Moving Average (Input
Units Only)

Scaling

Peak/Bottom Hold (Input
Units Only)

The environment-resistive construction enables usage in locations subject to
oil and water splashes (IP67). An environment-resistive box is not required,
enabling greater downsizing and reducing wiring labor.

Power for communications, internal circuits, and input devices is shared, mak-
ing wiring necessary only for the communications power supply. With stan-
dard models, a power supply must be wired to I/O devices.

The rated output current is 1.5 A, allowing the direct connection of output
devices with high loads.

The time that lapses from when the output turns ON to when the input turns
ON can be measured at high speed from the Slave (without relying on the lad-
der program). The Slave also maintains a set value for monitoring the opera-
tion time, and will provide notification the Status Area if the set time is
exceeded. The Configurator or explicit messages can be used to read the
information.

The conversion cycle when all 4 analog input points are used is 4 ms max.
The AD conversion cycle can be shortened by reducing the number of points
used (i.e., the number of AD conversion points).

Analog Input Terminals and Temperature Input Terminals can calculate the
average of the past eight analog input values to produce a stable input value
even when the input value is unsteady.

Scaling allows values to be converted according to the industry unit required
by the user. It reduces the number of operations requiring ladder program-
ming in the Master CPU Unit. Scaling also supports an offset function for com-
pensating for errors in scaled values.

The maximum (peak) and minimum (bottom) values input to Analog Input Ter-
minals and Temperature Input Terminals can be held. These values can then
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Top/Valley Hold (Input
Units Only)

Rate of Change (Input
Units Only)

Comparator (Input Units
Only)

Off-wire Detection (Input
Units Only)

User Adjustment

Cumulative Counter

Communications Error
Output (Output Units
Only)

Top/Valley Count Function

Temperature Range
Timing Function

Input Temperature
Variation Detection
Function

be compared with alarm set values, and flags turned ON as appropriate to
indicate the status (comparator function).

The top and valley values for values input to Analog Input Terminals and Tem-
perature Input Terminals can be held. The timing of tops and valleys can be
monitored with the Top/Valley Detection Timing Flags. The top and valley val-
ues can be compared with alarm set values, and flags turned ON as appropri-
ate to indicate the status (comparator function).

The rate of change for values input to Analog Input Terminals and Tempera-
ture Input Terminals can be obtained for each sampling cycle.

Values input to Analog Input Terminals and Temperature Input Terminals or
values after math processing can be compared to the alarm set values (HH,
H, L, and LL), and the result indicated with the Analog Status Flags. If the
result is outside the set range, the Normal Flag (pass signal) is turned ON.

With Analog Input Terminals, disconnections can be detected in wiring for
analog (voltage or current) inputs that are enabled as AD conversion points.
The status can be checked at the Master using the Off-wire Detection Flag.
This function is valid only for the input ranges 4 to 20 mA and 1 to 5 V.

With Temperature Input Terminals, disconnections can be detected for each
sensor input. The status can be checked at the Master using the Off-wire
Detection Flag.

Input (or output) can be adjusted to compensate for errors in the input (or out-
put) voltage or current resulting from the characteristics or connection meth-
ods of the input (or output) device. Compensation is performed by applying
linear conversion based on the points corresponding to 0% and 100%.

A cumulated value that approximates the integral of analog input (or output)
values or a temperature input value over time can be calculated and read.
Monitor values can also be set in the Unit. When the cumulated count value
exceeds the set monitor value, the Cumulative Counter Flag in the area for
Generic Status Flags turns ON.

The values output by Output Units when errors occur can be set for each out-
put.

The 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 times that is counted has exceeded a
monitoring set value.

The length of time that the system is at a user-set temperature or 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.

A relative comparison can be made between two inputs (0 to 3) and to detect
temperature differences between two inputs or with a monitoring set value.
Explicit messages can be used to see if the temperature difference has
exceeded a monitoring set value.
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1-2 DRT2 Slaves

1-2-1

The DRT2-series Smart Slaves are classified into the following categories.

* General-purpose Slaves
Slaves with digital 1/0 functions using standard connectors for communi-

cations cables.

¢ Environment-resistive Slaves

Slaves with I/O functions using round waterproof connectors for communi-

cations cables.
* Analog Slaves

Slaves with analog /O functions using standard connectors for communi-

cations cables.

General-purpose Slaves

Name

Appearance

I/O points

Model number

Remarks

Remote I/0O Terminals

nals with 3-tier Ter-
minal Blocks and
Transistors

16 input points (PNP)

DRT2-ID16TA-1

16 output points (NPN)

DRT2-OD16TA

16 output points (PNP)

DRT2-OD16TA-1

8 input points/8 output
points (NPN)

DRT2-MD16TA

8 input points/8 output
points (PNP)

DRT2-MD16TA-1

Remote I/O Termi- 8 input points (NPN) DRT2-ID08 Terminal block mounted/
nals with Transistors 8 input points (PNP) DRT2-ID08-1 removed using screws.
8 output points (NPN) DRT2-OD08
8 output points (PNP) DRT2-OD08-1
16 input points (NPN) DRT2-ID16
16 input points (PNP) DRT2-1D16-1
16 output points (NPN) DRT2-OD16
16 output points (PNP) DRT2-OD16-1
8 input points/8 output DRT2-MD16
points (NPN)
8 input points/8 output DRT2-MD16-1
points (PNP)
Remote I/O Termi- 16 output points DRT2-ROS16 Relay outputs
nal with Relay Out-
puts
Remote I/O Termi- 16 input points (NPN) XWT-ID16 Expansion Unit for
nal Expansion Units 16 ; PNP XWT-ID16-1 increasing inputs or out-
with Transistors 6 input pomlts ( ) 6 puts of the Basic Unit.
16 output points (NPN) XWT-OD16
16 output points (PNP) XWT-OD16-1
8 input points (NPN) XWT-ID08
8 input points (PNP) XWT-1D08-1
8 output points (NPN) XWT-ODO08
8 output points (PNP) XWT-ODO08-1
Remote I/O Termi- 16 input points (NPN) DRT2-ID16TA Wiring locations easy to

find (wiring to the same
terminal not required).

Cannot be expanded
with an Expansion Unit.
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Name Appearance I/O points Model number Remarks
Sensor Connector 16 input points (NPN) DRT2-ID16S Use industry standard
Terminals with Tran- 16 input points (PNP) DRT2-ID16S-1 sensor connectors.
sistors - -
8 input points/8 output DRT2-MD16S
points (NPN)
8 input points/8 output DRT2-MD16S-1
points (PNP)
MIL Connector Ter- 16 input points (NPN) DRT2-ID16ML Connects to relay termi-
minals with Transis- 16 input pOintS (PNP) DRT2-ID16ML-1 nal using MIL cable.
£ |tors
g 16 output points (NPN) DRT2-OD16ML
€ 16 output points (PNP) | DRT2-OD16ML-1
2 16 input points (NPN) DRT2-ID16MLX A connecting cable (10
§ 16 input points (PNP) DRT2-ID16MXL-1 cm) is included.
§ 16 output points (NPN) DRT2-OD16MLX
5 16 output points (PNP) DRT2-OD16MXL-1
© 32 input points (NPN) DRT2-ID32ML Connects to relay termi-
32 input points (PNP) | DRT2-ID32ML-1 nal using MIL cable.
32 output points (NPN) DRT2-OD32ML
32 output points (PNP) DRT2-OD32ML-1
16 input points/16 output | DRT2-MD32ML
points (NPN)
16 input points/16 output | DRT2-MD32ML-1
points (PNP)
Board MIL Connec- 32 input points (NPN) DRT2-ID32B MIL connectors mounted
tor Terminals with 32 input points (PNP) DRT2-ID32B-1 paraIIeI to board
Transistors -
32 output points (NPN) DRT2-OD32B
32 output points (PNP) DRT2-OD32B-1
% 16 input points/16 output | DRT2-MD32B
< points (NPN)
E 16 input points/16 output | DRT2-MD32B-1
2 points (PNP)
§ 32 input points (NPN) DRT2-1D32BV MIL connectors mounted
9 32 input points (PNP) | DRT2-ID32BV-1 perpendicular to board
5 7| 32 output points (NPN) DRT2-OD32BV
© 32 output points (PNP) DRT2-OD32BV-1
16 input points/16 output | DRT2-MD32BV
points (NPN)
16 input points/16 output | DRT2-MD32BV-1
points (PNP)
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Name Appearance I/O points Model number Remarks
Screw-less Clamp 16 input points (NPN) DRT2-ID16SL Without detection func-

Terminal with Tran-
sistors

Screw-less Clamp Terminals

16 input points (PNP)

DRT2-ID16SL-1

tion

16 output points (NPN)

DRT2-OD16SL

16 output points (PNP)

DRT2-OD16SL-1

16 input points (NPN)

DRT2-ID16SLH

With detection function

16 input points (PNP)

DRT2-ID16SLH-1

16 output points (NPN)

DRT2-OD16SLH

16 output points (PNP)

DRT2-OD16SLH-1

32 input points (NPN)

DRT2-ID32SL

Without detection func-

32 input points (PNP)

DRT2-ID32SL-1

tion

32 output points (NPN)

DRT2-OD32SL

32 output points (PNP)

DRT2-OD32SL-1

points (NPN)

16 input points/16 output

DRT2-MD32SL

points (PNP)

16 input points/16 output

DRT2-MD32SL-1

32 input points (NPN)

DRT2-ID32SLH

With detection function

32 input points (PNP)

DRT2-ID32SLH-1

32 output points (NPN)

DRT2-OD32SLH

32 output points (PNP)

DRT2-OD32SLH-1

points (NPN)

16 input points/16 output

DRT2-MD32SLH

points (PNP)

16 input points/16 output

DRT2-MD32SLH-1

1-2-2 Environment-resistive Slaves

Name

Remarks

Environment-resis-
tive Terminals,
Advanced Models

DRT2-OD08C-1

Appearance I/0 points Model number
8 input points (NPN) DRT2-ID08C
8 input points (PNP) DRT2-1D08C-1
16 input points (NPN) DRT2-HD16C
16 input points (PNP) DRT2-HD16C-1
) DRT2-OD08C
)

(
8 output points (NPN
8 output points (PNP

Waterproof, oil-proof, and
spatter-proof construction
(IP67).

Equipped with detection
functions.
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Name

Appearance

I/0 points

Model number

Remarks

Environment-resis-
tive Terminals, Stan-
dard Models

4 input points (NPN)

DRT2-ID04CL

4 input points (PNP)

DRT2-ID04CL-1

4 output points (NPN)

DRT2-OD04CL

4 output points (PNP)

DRT2-OD04CL-1

8 input points (NPN)

DRT2-1D08CL

8 input points (PNP)

DRT2-ID08CL-1

16 input points (NPN

DRT2-HD16CL

16 input points (PNP

DRT2-HD16CL-1

8 output points (NPN

DRT2-OD08CL

)
)
)
8 output points (PNP)

DRT2-OD08CL-1

16 output points (NPN)

DRT2-WD16CL

16 output points (PNP)

DRT2-WD16CL-1

8 input points/8 output
points (NPN)

DRT2-MD16CL

8 input points/8 output
points (PNP)

DRT2-MD16CL-1

Waterproof, oil-proof, and
spatter-proof construction
(IP67).

Not equipped with detection
functions.

1-2-3 Analog Slaves

Name

Appearance

I/0 points

Model number

Remarks

Analog Terminals

4 input points
(Oto5V,1to5V,0to
10V,-10to 10V, 0to
20 mA, 4 to 20 mA)

DRT2-AD04

4 input points
(Oto5V,1to5V,0to

10V,0to 20 mA, 4 to
20 mA)

DRT2-AD04H

2 output points
(Oto5V,1t05V,0to0
10V,-10to 10V, 0 to
20 mA, 4 to 20 mA)

DRT2-DA02

Terminal block mounted/
removed using screws.
The DRT2-AD04H is a High-

resolution Terminal (1/30,000
FS).

Temperature Input
Terminals

4 input points
(Switchable between R,

S, K1,K2,41,J1, T, E, B,

N, L1, L2, U, W, and
PL2.)

DRT2-TS04T

Thermocouple input

4 input points

(Switchable between PT,

JPT, PT2, and JPT2.)

DRT2-TS04P

Platinum resistance ther-
mometer input

10
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1-2-4 Smart Slave Feature Support
Yes: Supported.; No: Not supported.

Type General-purpose Slaves
Remote I/0 Terminals
Standard Relay 3-tier terminal block
outputs
Feature Input | Output | Mix Output Input Output Mix
Operation Time Monitor \1(e)s (for inputs + outputs only) (See note | Yes
Contact Operation Counter Yes
Unit ON Time Monitor Yes
Total ON Time Monitor Yes
Naming Units Yes
Naming connected devices Yes
Network Power Voltage Monitor Yes
I/O Power Status Monitor Yes No Yes
Communications Error History Monitor Yes
Input filter Yes No Yes No Yes No Yes
Preventing malfunctions caused by inrush | Yes No Yes No Yes No Yes
current at startup
Sensor power short-circuit detection No
Sensor disconnected detection No
External load short-circuit detection No
External load disconnected detection No
Detachable terminal block construction Yes
Automatic baud rate detection Yes
Power supply wiring not required for Units | Yes
Power supply wiring not required for input | No Yes No No No
devices
Expansion using Expansion Units Yes (See note 2.) No No No
Scaling No
User adjustment No
Last maintenance date Yes
Cumulative counter No
Moving average No
Setting the number of AD conversion points | No
Peak/bottom hold No
Top/valley hold No
Rate of change No
Comparator No
Communications error output No

Note 1. The Operation Time Monitor cannot be used with the DRT2-[ 1D08(-1).

2. The DRT2-[]D08(-1) and DRT2-MD16(-1) cannot be expanded with an Ex-
pansion Unit.

3. The Contact Operation Counter and Total ON Time Monitor cannot be
used at the same time for the same contact.

11
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Yes: Supported.; No: Not supported.

Type

General-purpose Slaves

Sensor Connector Terminals

Sensor connectors

MIL connectors
(Board Terminals)

Feature Input Mix Input | Output | Mix
Operation Time Monitor No Yes Yes
Contact Operation Counter Yes

Unit ON Time Monitor Yes

Total ON Time Monitor Yes

Naming Units Yes

Naming connected devices Yes

Network Power Voltage Monitor Yes

I/O Power Status Monitor No Yes
Communications Error History Monitor Yes

Input filter Yes Yes No Yes
Preventing malfunctions caused by inrush current at | Yes Yes No Yes
startup

Sensor power short-circuit detection Yes No
Sensor disconnected detection No

External load short-circuit detection No Yes No
External load disconnected detection No

Detachable terminal block construction No

Automatic baud rate detection Yes

Power supply wiring not required for Units Yes

Power supply wiring not required for input devices | Yes No
Expansion using Expansion Units No

Scaling No

User adjustment No

Last maintenance date Yes

Cumulative counter No

Moving average No

Setting the number of AD conversion points No

Peak/bottom hold No

Top/valley hold No

Rate of change No

Comparator No

Communications error output No

Note

The Contact Operation Counter and Total ON Time Monitor cannot be used at

the same time for the same contact.

12
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Yes: Supported.; No: Not supported.

Type General-purpose Slaves
Screw-less Clamp Terminals
DRT2-[ ID16SLH (With DRT2-[ID16SL (Without
detection function) detection function)
Feature Input | Output Input | Output
Operation Time Monitor Yes
Contact Operation Counter Yes
Unit ON Time Monitor Yes
Total ON 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 No Yes No
Preventing malfunctions caused by inrush current at | Yes No Yes No
startup
Sensor power short-circuit detection Yes No No
Sensor disconnected detection Yes No No
External load short-circuit detection No Yes No
External load disconnected detection No Yes No
Detachable terminal block construction Yes
Automatic baud rate detection Yes
Power supply wiring not required for Units Yes
Power supply wiring not required for input devices | No
Expansion using Expansion Units No
Scaling No
User adjustment No
Last maintenance date Yes
Cumulative counter No
Moving average No
Setting the number of AD conversion points No
Peak/bottom hold No
Top/valley hold No
Rate of change No
Comparator No
Communications error output No

The Contact Operation Counter and Total ON Time Monitor cannot be used at
the same time for the same contact.

13
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Yes: Supported.; No: Not supported.

Type General-purpose Slaves
Screw-less Clamp Terminals

DRT2-[ ID32SLH (With detection | DRT2- ID32SL (Without detection
function) function)
Feature Input | Output | Mix Input | Output | Mix
Operation Time Monitor Yes Yes
Contact Operation Counter Yes
Unit ON Time Monitor Yes
Total ON 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 No Yes Yes No Yes
Preventing malfunctions caused by inrush | Yes No Yes Yes No Yes
current at startup
Sensor power short-circuit detection Yes No Yes No
Sensor disconnected detection Yes No Yes No
External load short-circuit detection No
External load disconnected detection No Yes Yes No
Detachable terminal block construction Yes
Automatic baud rate detection Yes

Power supply wiring not required for Units | Yes
Power supply wiring not required for input | No

devices

Expansion using Expansion Units No
Scaling No
User adjustment No
Last maintenance date Yes
Cumulative counter No
Moving average No
Setting the number of AD conversion points | No
Peak/bottom hold No
Top/valley hold No
Rate of change No
Comparator No
Communications error output No

Note  The Contact Operation Counter and Total ON Time Monitor cannot be used at
the same time for the same contact.

14
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Yes: Supported.; No: Not supported.
Type Environment-resistive Terminals
Advanced models Standard models
Feature Input Output Input | Output Mix
Operation Time Monitor No No No (See note.) Yes
Contact Operation Counter Yes Yes Yes Yes Yes
Unit ON Time Monitor Yes Yes Yes Yes Yes
Total ON Time Monitor Yes Yes Yes Yes Yes
Naming Units Yes Yes Yes Yes Yes
Naming connected devices Yes Yes Yes Yes Yes
Network Power Voltage Monitor Yes Yes Yes Yes Yes
I/O Power Status Monitor No Yes Yes Yes Yes
Communications Error History Monitor Yes Yes Yes Yes Yes
Input filter Yes No Yes No Yes
Preventing malfunctions caused by inrush current at | Yes No Yes No Yes
startup
Sensor power short-circuit detection Yes No No No No
Sensor disconnected detection Yes No No No No
External load short-circuit detection No Yes No No No
External load disconnected detection No No No No No
Detachable terminal block construction No No No No No
Automatic baud rate detection Yes Yes Yes Yes Yes
Power supply wiring not required for Units Yes Yes Yes Yes Yes
Power supply wiring not required for input devices Yes No No No No
Expansion using Expansion Units No No No No No
Scaling No No No No No
User adjustment No No No No No
Last maintenance date Yes Yes Yes Yes Yes
Cumulative counter No No No No No
Moving average No No No No No
Setting the number of AD conversion points No No No No No
Peak/bottom hold No No No No No
Top/valley hold No No No No No
Rate of change No No No No No
Comparator No No No No No
Communications error output No No No No No
Top/valley count function No No No No No
Temperature range timing function No No No No No
Input temperature variation detection function No No No No No

Note

(1) The Operation Time Monitor can be used with the DRT2-[1D04CL(-1).

(2) The Contact Operation Counter and Total ON Time Monitor cannot be
used at the same time for the same contact.
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Yes: Supported.; No: Not supported.
Type Analog Slaves
Analog Terminals Temlperature
DRT2-AD04 | DRT2-AD04H | DRT2-DA02 Te:‘nﬂ}‘;al
Feature Input Output Input
Operation Time Monitor No No No No
Contact Operation Counter No No No No
Unit ON Time Monitor Yes Yes Yes Yes
Total ON Time Monitor No No No No
Naming Units Yes Yes Yes Yes
Naming connected devices Yes Yes Yes Yes
Network Power Voltage Monitor Yes Yes Yes Yes
I/O Power Status Monitor No No No No
Communications Error History Monitor Yes Yes Yes Yes
Input filter No No No No
Preventing malfunctions caused by inrush current at startup | No No No No
Sensor power short-circuit detection No No No No
Sensor disconnected detection No No No No
External load short-circuit detection No No No No
External load disconnected detection No No No No
Detachable terminal block construction Yes Yes Yes Yes
Automatic baud rate detection Yes Yes Yes Yes
Power supply wiring not required for Units Yes Yes Yes Yes
Power supply wiring not required for input devices No No No No
Expansion using Expansion Units No No No No
Scaling Yes Yes Yes Yes
User adjustment Yes Yes Yes Yes
Last maintenance date Yes Yes Yes Yes
Cumulative counter Yes Yes Yes Yes
Moving average Yes Yes No Yes
Setting the number of AD conversion points Yes No No No
Peak/bottom hold Yes Yes No Yes
Top/valley hold Yes Yes No Yes
Rate of change Yes Yes No Yes
Comparator Yes Yes No Yes
Communications error output No No Yes No
Top/valley count function No No No Yes
Temperature range timing function No No No Yes
Input temperature variation detection function No No No Yes

Note

the same time for the same contact.

16
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DRT? Slaves Section 1-2
1-2-5 Installing and Connecting Slaves
Slave type | Communi- Name Model Slave 1/0 con- Internal 1/0 power
cations installation | nection |power sup-| supply
cables method ply
General-pur- | Standard Remote 1/0 DRT2-ID08 DIN Track |M3termi- |Shares Requires
pose Slaves |rectangular | Terminals DRT2-1D08-1 nal block communi- | external
connector with Transis- (detach- cations power sup-
tors DRT2-OD08 able) power sup- | ply.
DRT2-OD08-1 ply.
DRT2-ID16
DRT2-ID16-1
DRT2-OD16
DRT2-OD16-1
DRT2-MD16
DRT2-MD16-1
Remote I/0 DRT2-ID16TA DIN Track
Terminals DRT2-ID16TA-1 or screws
with 3-tier Ter-
minal Blocks | DRT2-OD16TA
and Transis- | DRT2-OD16TA-1
tors DRT2-MD16TA
DRT2-MD16TA-1
Remote I/O0 | XWT-ID16 DIN Track See note.
Terminal XWT-ID16-1
Expansion
Units with XWT-OD16
Transistors XWT-OD16-1
XWT-1D08
XWT-ID08-1
XWT-OD08
XWT-OD08-1
Remote 1/10 DRT2-ROS16 Relay Shares
Terminal with communi-
Relay Outputs cations
Sensor Con- | DRT2-ID16S DIN Track | Industry Slc;/wi;s“p'
nector Termi- DRT2-ID16S-1 or screws standard -
nals with connector external
Transistors DRT2-MD16S power sup-
DRT2-MD16S-1 ply is
required,
however, for
MD16S-1
outputs.
MIL Connec- |DRT2-ID16ML DIN Track | MIL con- Shares Requires
tor Terminals DRT2-1D16ML-1 or screws nector communi- external
with Transis- with Mount- cations power sup-
tors DRT2-OD16ML ing Bracket power sup- | ply.
DRT2-OD16ML-1 ply.
DRT2-ID16MLX
DRT2-ID16MLX-1
DRT2-OD16MLX
DRT2-OD16MLX-1

17
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Slave type

Communi-
cations
cables

Name

Model

Slave
installation

/0 con-
nection
method

Internal
power sup-

ply

1/0 power
supply

General-pur-
pose Slaves

Standard
rectangular
connector

MIL Connec-
tor Terminals
with Transis-
tors

DRT2-ID32ML

DRT2-1D32ML-1

DRT2-OD32ML

DRT2-OD32ML-1

DRT2-MD32ML

DRT2-MD32ML-1

DIN Track
or screws
with Mount-
ing Bracket

MIL con-
nector

Board MIL
Connector
Terminals
with Transis-
tors

DRT2-ID32B

DRT2-ID32B-1

DRT2-OD32B

DRT2-OD32B-1

DRT2-MD32B

DRT2-MD32B-1

DRT2-1D32BV

DRT2-ID32BV-1

DRT2-OD32BV

DRT2-OD32BV-1

DRT2-MD32BV

DRT2-MD32BV-1

Screws

Screw-less
Clamp Termi-
nal with Tran-
sistors

DRT2-ID16SL

DRT2-ID16SL-1

DRT2-OD16SL

DRT2-OD16SL-1

DRT2-ID32SL

DRT2-ID32SL-1

DRT2-OD32SL

DRT2-OD32SL-1

DRT2-MD32SL

DRT2MD32SL-1

DRT2-ID16SLH

DRT2-ID16SLH-1

DRT2-OD16SLH

DRT2-OD16SLH-1

DRT2-ID32SLH

DRT2-ID32SLH-1

DRT2-OD32SLH

DRT2-OD32SLH-1

DRT2-MD32SLH

DRT2-MD32SLH-1

DIN Track

Screw-less
clamp

Shares
communi-
cations
power sup-

ply.

Requires
external
power sup-

ply.

18

Note

Unit.

Use the following table to determine the I/O power supply for the Expansion

Device combination

1/0 power supply to Expansion Unit

Basic Input Unit (IN) + Expansion Input
Unit (IN):

Example: DRT2-ID16+XWT-ID16

Not required. (I/O power supply shared
with Basic Unit.)

Basic Input Unit (IN) + Expansion Output
Unit (OUT):

Example: DRT2-ID16+XWT-OD16

Required. (/0O power supply required for
both Units.)




DRT? Slaves Section 1-2
Device combination 1/0 power supply to Expansion Unit
Basic Output Unit (OUT) + Expansion Required. (I/O power supply required for
Input Unit (IN): both Units.)
Example: DRT2-OD16+XWT-ID16
Basic Output Unit (OUT) + Expansion Required. (I/O power supply required for
Output Unit (OUT): both Units.)
Example: DRT2-OD16+XWT-OD16
Basic Output Unit (OUT) + Expansion Required. (I/O power supply required for
Output Unit (IN): Expansion Unit only.)
Example: DRT2-ROS16+XWT-ID16
Basic Output Unit (OUT) + Expansion Required. (/0O power supply required for
Output Unit (OUT): Expansion Unit only)
Example: DRT2-ROS16+XWT-OD16
Slave Communi- Name Model Slave /0 con- | Connect- | Internal | I/O power
type cations installa- nection ing power supply
cables tion method devices supply
Environ- | Round Environ- DRT2-ID08C Screw- Round Cable with | Shares Shares
ment- communi- | ment-resis- DRT2-1D08C-1 mounted water- XS2 Con- |communi- |communi-
resistive cations tive proof con- | nector + cations cations
Slaves connector |Terminals | DRT2-HD16C nector (for | Sensor power sup- | power sup-
DRT2-HD16C-1 X82) with Con- | ply ply
DRT2-OD08C nector Requires
DRT2-OD08C-1 external
power sup-
DRT2-ID04CL ply.
DRT2-ID04CL-1 Con-
DRT2-0OD04CL nected
DRT2-ODO04CL-1 with XS4l
connector.
DRT2-ID08CL
DRT2-ID08CL-1
DRT2-HD16CL
DRT2-HD16CL-1
DRT2-OD08CL
DRT2-OD08CL-1
DRT2-WD16CL
DRT2-WD16CL-1
DRT2-MD16CL
DRT2-MD16CL-1
Analog Standard Analog Ter- | DRT2-AD04 DIN Track |MS3 termi- | Terminal Separate
Slaves rectangular | minals DRT2-AD04H nal block |block con- power sup-
connector (detach- nection ply
DRT2-DA02 able) required
Tempera- DRT2-TS04T for con-
ture Input DRT2-TS04P nected
Terminals devices,
such as
sensors
and actua-
tors.
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SECTION 2
Example System Startup

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

2-1 Basic Procedures and Configuration Examples ....................... 22
2-1-1  BasicProcedures. ........... ... i 22
2-1-2  System Configuration Example ......... ... .. .. . .. ... ... 22
2-2 Preparations. . ... ...t e 23
2-2-1  Selecting Units . . ..ottt 23
2-2-2 0 WITING . o ottt et 23
2-2-3  Communications Power Supply .. ............ ... ... .. ..... 23
2-3  Setting and Wiring Hardware . . ........ ... ... .. ... .. .. ... .. ... .. 24
2-3-1  Mounting and Setting the Master Unit....................... 24
2-3-2  Mounting and Setting Slaves . ............. .. ... ..., 25
2-3-3  Mounting Connecting Devices............ ..., 26
2-3-4  Connecting Cables . ........... ... 26
2-4  Starting CommUNICAtIONS . . . .\ttt t ittt ettt ie e 27
2-4-1  Creating I/O Tables for the Master Unit. ..................... 27
2-4-2  Startingthe System. .. ...... ...t 28
2-4-3  Creating and Registering Scan Lists. . ....................... 28
2-5 Checking Operation . ... ........ouuuuntiter e ne e 29
2-5-1  Indicator Status. .. ..........ouiiiinie it 29
2-5-2 Readingand WritingData ........... ... ... .. ... ... 29
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Basic Procedures and Configuration Examples Section 2-1

2-1 Basic Procedures and Configuration Examples

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

2-1-1 Basic Procedures

The basic application procedures are as follows: For details on settings and
connections, refer to the operation manual for the Master Unit. For further
details on Slave Units, refer to SECTION 5 General-purpose Slaves and SEC-
TION 6 Environment-resistive Slaves.

Preparing the Units

1,2,3... 1. Select the appropriate Units. Refer to page 23.
2. Determine the appropriate wiring method. Refer to page 23.

3. Determine the appropriate method for supplying communications power.
Refer to page 23.

Setting and Wiring Hardware

1,2,3... 1. Separate and lay the cables.

2. Mount the Master Unit and specify the correct settings. Refer to page 24.
3. Mount the Slave Units and specify the correct settings. Refer to page 25.
4. Mount other devices to be connected to the Network. Refer to page 26.
5. Connect the cables. Refer to page 26.

6

Wire the 1/0O cables. Refer to page 26.
Starting Communications
1,2,3...

—

Create the I/O tables. Refer to page 27.
2. Start up the system. Refer to page 28.
3. Create and register the scan list. Refer to page 28.

Checking Operations

1,2,3... 1. Check the status of the indicators on the Unit. Refer to page 29.
2. Check that data is reading and writing properly. Refer to page 29.

Note The examples provided in this section show the minimum settings to operate
the system. If details on other settings for actual operation are required, refer
to the operation manual for the Master Unit. For further details on Slave Units,
refer to SECTION 5 General-purpose Slaves and SECTION 7 Analog Slaves.

2-1-2 System Configuration Example
The following diagram shows the operating procedure using a system configu-
ration example.
The system configuration shown here uses Thin Cables.

The following diagram is simplified, so it does not include the separate 1/O
power supply that must be provided to the Output Unit (or Expansion Output
Unit).
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Section 2-2

DRT2-ID16 Remote

1/O Terminal;

16 transistor inputs;

(Node 01)

DRT2-OD16 Remote

1/0 Terminal;
16 transistor outputs;
(Node 02)

—

CS1W-DRM21-V1 S82K-05024
Master Unit (Node 63) 24-V DC Power Supply (100 V AC, 50 W)
7
N
DCN1-1C T-branch
Tap
DCN1-3C T-branch
Tap
[ I DRT2-OD16 Remote
1/0 Terminal;
16 transistor outputs;
— DRT2-ID16 Remote /O Terminal; XWTODOS Romots
16 transistor inputs; XWT-ID08 1/O Terminal
\ Remote I/O Terminal Expansion Unit; Expansion Unit;
8 transistor inputs; (Node 03) 8 transistor outf)uts;
(Node 04)

Terminating Resistor

2-2 Preparations

2-2-1 Selecting Units

2-2-2 Wiring

Select the following Units as shown in 2-1-2 System Configuration Example.
Master Unit:CS1W-DRM21-V1

Slave Units:DRT2-ID16 + XWT-ID08
DRT2-OD16 + XWT-OD08

There is a complete line of OMRON Master Units and Slave Units available
that are compatible with DeviceNet. Select Units that suit the
needs of the system.

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

Flexible branching of cables is possible by using either T-branch Taps or multi-
drop connections.

Restrictions on the maximum network length and total branch line length
depend on the baud rate and type of cable used. For details on network con-
figurations and specifications, refer to the DeviceNet Operation Manual
(W267).

2-2-3 Communications Power Supply

Each node (Master or Slave) must be supplied with a 24-V DC power supply
for proper DeviceNet communications.

The communications power, however, can be supplied by communications
cables and does not require separate wiring.

For systems that have a short maximum network length, power can be sup-
plied to all nodes by using one communications power supply.

Various conditions, constraints, and measures affect how the communications
power is supplied. In the examples shown here, the power is supplied from
one communications power supply, and communications cables are con-
nected using T-branch Taps.

For details on methods of supplying communications power, refer to the
DeviceNet Operation Manual (W267).
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Setting and Wiring Hardware Section 2-3

Note Use the OMRON Connectors shown below when using Thick Cables and
multi-drop connections for wiring.
XW4B-05C4-TF-D (With set screws)

2-3 Setting and Wiring Hardware

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

2-3-1 Mounting and Setting the Master Unit

Settings The components, functions, and switch settings for the CS1W-DRM21,
CS1W-DRM21-V1 or CJ1W-DRM21 Master Unit mounted to a CS/CJ-series
PLC are shown as an example in the following diagram.
For information on switch settings, refer to the operation manual for the Mas-
ter Unit.

CS1W-DRM21 (-V1)

IEEVEIE CS

] Indicators

H’S"T .Il — Unit No. switch
’ g This rotary switch sets the single-digit hexadecimal

NODE [ -; unit number of the Master on the DeviceNet network.
ey X10' % X10° )
Node address switches

~m] DRO These rotary switches set the double-digit decimal
= DR1 node address of the Unit.

;
w% i ‘;@P
[0 HOLD |}

: | DIP switch

These pins have the following functions:

Pins 1 and 2: Baud rate
Pins 3: Continue/stop remote I/0O communications for
error (for Master functions)
_ Pin 4: Hold/clear I/O for communications error (for
raa Slave functions).

ON —

A I
H :"\"}‘- Communications connector
i
v

! “J' This connector is connected to the Network

Ay / communications cable. Communications power is
H === also supplied through this connector. An XW4B-
05C1-H1-D Parallel Connector with Screws is
provided as the node connector.

[ | [ |
@ooooo@
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CJ1W-DRM21

ylndicators

Unit No. switch

/This rotary switch sets the single-digit hexadecimal
' unit number of the Master on the DeviceNet network.

| T Node address switches

These rotary switches set the double-digit decimal node address of the Unit.

\

DIP switches

These pins have the following functions:

Pins 1 and 2: Baud rate

Pins 3: Continue/stop remote I/O communications for error (for Master functions)
Pin 4: Hold/clear I/O for communications error (for Slave functions).
Communications connector

This connector is connected to the Network communications
= cable. Communications power is also supplied through this
connector. An XW4B-05C1-H1-D Parallel Connector with
Screws is provided as the node connector.

ﬂ]]]:.:, Y e e Y [ 2

Mounting The Master Unit is mounted to the Backplane of the PLC in the same way as
other Units are normally mounted. CJ-series Master Units have no Backplane,
so connect the Units together by joining the connectors. For details on mount-
ing Master Units to PLCs, and PLCs to control panels, refer to the applicable
PLC Operation Manual.

2-3-2 Mounting and Setting Slaves

Settings The following example shows Slave settings. For details on how to set Slaves,
refer to SECTION 5 General-purpose Slaves to SECTION 7 Analog Slaves.

* DRT2-ID16 Remote I/0O Terminals (transistor inputs)
Node address: 01

* DRT2-OD16 Remote I/O Terminals (transistor outputs)
Node address: 02

e DRT2-ID16 Remote I/O Terminals (transistor inputs)
XWT-ID08 Remote I/O Terminal Expansion Unit
Node address: 03

* DRT2-OD16 Remote I/O Terminals (transistor outputs)

XWT-ODO08 Remote I/0O Terminal Expansion Unit
Node address: 04

Mounting Remote 1/0 Terminals are mounted by fixing to a DIN Track, as shown in the
following example.

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

Mounting Example The following diagram shows all Units except the PLC node mounted to DIN
Tracks.
Master Remote 1/0 Remote I/0
1 Terminal (Input) Terminal (Output)
HEI ololo DD _E " g ‘E‘ = e
| 0] = |= | Il.= =
MERRL S s, | —
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2-3-3 Mounting Connecting Devices

The following connecting devices require being mounted:

* T-branch Taps: Secure to the control panel with screws, or mount to a DIN
Track.

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

2-3-4 Connecting Cables

Connectin
Communications

Cables

1,2,3...

Wiring the I/O Power
Supply

Wiring 1/0

26

Connect the Master Unit and T-branch Taps, T-branch Taps and T-branch
Taps, and T-branch Taps and Slaves using Thin DeviceNet Communications
Cables, as shown in the following diagram.

When a Terminating Resistor is required, connect it to the

final T-branch Tap in the Network. The T-branch Tap must
be no further than 6 m from the final node.

24-V DC power

CS Rack supply
T-branch
Tap
T-branch
Tap
Remote I/O
Terminal [ '
L] Remote I/O
Remote I/0 Terminal
Remote /0 gw—— Terminal
Terminal [
e/
)
Terminating
Resistor

If a Terminal-block Terminating Resistor is required, connect it to
the end of an extension cable (1 m max.) that is connected to the
final node.

Use the following procedure to connect the cables. Refer to 5-2 Connecting
Communications Cables to General-purpose Slaves for details.

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

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

If required, an 1/O power supply for I/O devices is connected to the Remote
I/O Terminals. Connect M3 crimp terminals to the power lines and then con-
nect them to the terminal block.

Wire the 1/O to the Remote I/O Terminals.

Connect M3 crimp terminals to the signal lines and then connect them to the
terminal block.
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2-4 Starting Communications

After setting and wiring the hardware, turn ON the communications power
supply, the internal power supply of each node, and the 1/0O power supply, and
then start communications using the following procedure.

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

I/O tables must be created in the CPU Unit to distinguish between the different
Slaves mounted to the PLC. Turn ON the PLC to which the Master Unit is
mounted, connect the Peripheral Devices to the PLC, and create the I/O
tables. After the I/O tables have been created, turn OFF the power to the PLC.

The following example shows the procedure for creating I/O tables using a
Programming Console. For details on creating 1/O tables, refer to the opera-
tion manual for the Peripheral Device being used.

Turn ON the power to the
Master Unit

PROGRAM
Switch the CPU Unit of the
Master Unit to PROGRAM
mode.

HoNTR
y

000000 CTOO

CH
-

A
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2-4-2  Starting the System

1,2,3...

Note

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

1. Turn ON the communications power supply.
2. Turn ON the power to each Slave.
3. Turn ON the power to the Master Unit.

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

2-4-3 Creating and Registering Scan Lists

Note

Precautions

User I/O Allocations

Fixed I/O Allocations

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

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

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

For normal operations, always enable the scan lists.

The user can allocate any words for Slave I/O for the DeviceNet I/O Areas (IN
Area, OUT Area) in the Master Unit.

When user allocations are used, scan lists must be created with a DeviceNet
Configurator and registered in the Master Unit. The scan list is enabled as
soon as it is registered, and remote I/O communications start according to the
scan list.

For details, refer to the DeviceNet Operation Manual (W267) and the
DeviceNet Configurator Operation Manual (W328).

Slave I/O is allocated in the DeviceNet 1/O area (IN Area, OUT Area) in the
Master Unit in the same order as the Slave node addresses.

When fixed allocations are used, the scan lists are automatically created and
registered using the Master Unit's software switches. The scan list is enabled
as soon as it is registered, and remote 1/0O communications start according to
the scan list. When scan list is enabled, the mode is called the scan list-
enabled mode.

The registered scan lists can be cleared using the software switches. When
scan lists are cleared (disabled), the mode is called the scan list-disabled
mode.

The method of creating and registering scan lists for fixed allocation using
Programming Console and a CS/CJ-series Master Unit is explained here. For
details on operating Peripheral Devices, refer to the operation manual for the
Peripheral Device being used with the PLC. For details on creating scan lists,
refer to the operation manual for the Master Unit.
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Creating and Registering Use the following procedure to create, register, and enable the scan lists.
Scan Lists In the following example, n = 1500 + (25 x unit number).

Clearing and Creating Scan Lists
Switch the operating mode switch to PROGRAM mode.

Enable the Master Unit functions. Set the Master Unit function enable switch
(bit 06 of word n) from OFF to ON.

Clear the scan lists. Set the scan list clear switch (bit 01 of word n) from OFF
to ON.

Select the fixed allocation areas 1 to 3. Set the Master Unit's setting switch for
fixed allocation areas 1 to 3 (bit 00 of word n) from OFF to ON.

Enable the scan lists. Set the scan list enable switch (bit 00 of word n) from
OFF to ON.

Switch the operating mode switch to RUN or MONITOR mode.

Checking the Normal Slave Table

Monitor the normal Slave table and check that the corresponding bits are ON.
In the normal Slave table, the corresponding bits will turn ON for the nodes
that are communicating normally.

2-5 Checking Operation

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

2-5-1 Indicator Status

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

Master Unit 7-segment

Display

T

L.L(. . OFF: Operating as a Slave.

%OFF: Scan list enabled.

Master Unit node address 00

Display switches between error code and error
node address when an error occurs.

2-5-2 Reading and Writing Data

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

Refer to the operation manual for the Master Unit for details on OUT Area and
IN Area addresses and how to allocate Slave 1/0.
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I/0 between Remote I/O Create ladder programs in the PLC of the Master Unit, and check that when

Terminals the switch on the DRT2-ID16 Input Terminal turns ON, the indicator on the
DRT2-OD16 Output Terminal is ON.
Master Unit
LN
DRT2-ID16 Remote o
1/0 Terminal
Switch 1 (Node 01)
(bit 00) [ —
| _ﬁ_;
330100 320200 DRT2-OD16
H |—O Remote I/O Terminal R
Indicator  (Node 02)
(bit 00) [ —
|
Precautions In the system configuration examples in this section, Slave /O is allocated in

the Master Unit's CIO Area for fixed remote /O communications as shown in
the following diagram.

30

OUT area IN area
CIO 3200 Not used CIO 3300 Not used
CIO 3201 Not used ClO 3301 DRT2-ID16
CIO 3202 DRT2-0D16 CIO 3302 Not used
ClO 3203 Not used ClO 3303 DRT2-ID16
CIO 3204 DRT2-OD16 Cl03304| Notused | XWT-ID08
Clo 3205| Notused | XWT-OD08 CIO 3305
CIO 3206 CIO 3306
CIO 3207 CIO 3307
ClO 3208 CIO 3308
CIO 3209 R R CIO 3309 R Not used |

—

N




SECTION 3
Common Slave Specifications

This section provides specifications and indicator displays that are common to all Slaves. The allocation of remote I/O
memory for Smart Slaves is also described here.

3-1 Common Slave Specifications . .............uiiiintirinenennnnen.. 32
3-1-1 Communications Specifications . . ....................c..... 32
3-1-2  MSand NS Indicators. .. .....covtvevenin i 32
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3-2-3  I/O Allocation with the Configurator (Ver. 2.L] or Later). ... ..... 42
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3-1 Common

3-1-1

Slave Specifications

Communications Specifications

Item

Specifications

Communications protocol

DeviceNet

Supported connections
(communications)

Remote I/O: Master-Slave connection
(Poll/Bit-Strobe/COS/Cyclic)
Conform to DeviceNet specifications.

Connection forms

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

Baud rate

500 kbps, 250 kbps, or 125 kbps

Communications media

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

Communications distances

Baud rate Network length Branch line length | Total branch line
length

500 kbps 100 m max (100 m max) 6 m max. 39 m max.

250 kbps 250 m max (100 m max) 6 m max. 78 m max.

125 kbps 500 m max (100 m max) 6 m max. 156 m max.

Values in parentheses indicate the length when Thin Cables are used.

Communications power
supply

11to 25V DC

Max. number of nodes

64 nodes (including Configurator when used)

Max. number of Slaves

63 Slaves

Communications cycle time

Without Configurator: 16 Input Slaves (16-pt)
16 Output Slaves (16-pt)

Baud rate of 500 kbps:

Cycle time: 9.3 ms

Error control

CRC error check

3-1-2 MS and NS Indicators

This section describes the meanings of MS and NS indicators for the Slave
Units.

The MS (Module Status) indicator displays the status of a node on the net-
work.

The NS (Network Status) indicator displays the status of the entire network.

The MS and NS indicators can be green or red and they can be ON, flashing,

or OFF.
Indicator Color Status Definition Meaning
MS Green Lit Device operational Normal operating status.
Red Lit Unrecoverable fault Unit hardware error (watchdog timer error).
Flashing Minor fault Switch settings incorrect, etc.
Not lit No power Power is not being supplied to the Slave Unit.

Waiting for initial processing to start.
The Unit is being reset.
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Indicator Color Status Definition Meaning
NS Green Lit Online/connected Network is operating normally (communications
established).
Flashing Online/ not connected Network is operating normally, but communica-
tions have not been established.
Red Lit Critical link failure Communications error (Unit has detected that
network communications are not possible).
Node address duplication
Bus Off error
Flashing Connection time-out Communications time-out.
- Not lit Not powered/Not online Checking for node address duplication at the

Master.
Switch settings are incorrect.
Power supply is OFF.
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3-2 DeviceNet Remote I/0 Communications

This section describes how DRT2-slave data can be allocated for remote I/O

3-2-1

Smart Slave 1/0
Allocation Methods

34

communications with the Master Unit.

Overview of Remote I/0 Allocations for Smart Slaves

Unlike the DRT1-series Slaves, the DRT2-series Smart Slaves store data
internally. When necessary, the user can specify which data is allocated for
remote 1/0 communications with the Master Unit. (Allocation is not required,

however, for the default 1/0 data.)

Master
L5
Specify which Smart Slave
data is allocated
where.
~
Data is
stored
internally.
-_C

* Data can be specified in either of the two ways described below.

¢ Select a data pattern (fixed combi-
nation) using the Slave’s default
connection path setting.

* Select individual data as desired
using the Master’s connection set-
ting.

Master

=

@

Smart Slave
A
Specified ~ 5
data pattern
allocated. A Select from

predetermined
c data patterns.

Master
M+ ]
>
Smart Slave
Specified data
allocated.
Select the
required

data.

T

‘I‘

Either fixed allocation or user allocation is
possible.

Only possible with user allocation and if
the Master Unit is a CS/CJ-series
DeviceNet Unit.

Smart Slave data can be allocated to the Master Unit for remote /O communi-
cations in any of the ways described below.



DeviceNet Remote 1/0 Communications

Section 3-2

Fixed Allocation

Allocating selected I/O data (patterns)

Type Allocating default I/O data
Description I/0 data is allocated to fixed addresses in the | Selected I/O data (pattern) is allocated to fixed
Master Unit in order of node address. addresses in the Master Unit.
Method Configurator not used. Configurator used to select I/0 data (pattern).

Configuration

Master CPU Unit

Select I/O from the
Configurator’s Edit

with Configurator

1/ memory Device Parameters
Node ' Window for the Slave.
[ address Master CPU Unit
1 & order I/QO_memory |:|
Node
J 2 address g
1 order
Smart Slave
1/0O data Smart Slave
Allocation \{ : 1/0 data (patterns)
Default
N g
Allocation A
° Select I/? dgta
t
o | Pampination.
Setting method None In the Slave’s Edit Device Parameters Window,

select the data in the Slave from the pull-down
menu for the Slave’s default connection path, and
execute download.

User Allocation

Allocating selected I/O data (patterns)

Type Allocating default I/O data
Description I/O data is allocated to user-defined addresses | Selected I/O data (pattern) is allocated to user-
in the Master Unit. defined addresses in the Master Unit.
Method Configurator used to allocate user-defined 1. Configurator used to select I/O data (pattern).

addresses.

2. Selected data allocated to user-defined mem-

ory addresses.

Configuration

Allocate I/O to user-
defined addresses
using the Configurator.

Master CPU Unit g

1/0 memory

L

Allocated to
user-defined
addresses.

Smart Slave
1/0 data

Allocation \{

Select I/0 from the
Configurator’s Edit Device
Parameters Window for
the Slave, and allocate to
user-defined addresses.

Master CPU Unit E

/G memory 5 ajocate to
user-defined
addresses.

[ A

c

Smart Slave
1/0 data (patterns)

(Default)
\{m

1.Select I/O data
pattern (fixed
combination).

Setting method
with Configurator

In the Master’s Edit Device Parameters Win-
dow, allocate Slave I/O.

1.In the Slave’s Edit Device Parameters Window,

2. In the Master’s Edit Device Parameters Win-

select the data in the Slave from pull-down
menu for the Slave’s default connection path,
and execute download.

dow, allocate Slave I/O.
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2. Allocate the selected I/O data to user-defined addresses in the Master Unit.

Type Selecting I/0 data and allocating to user-defined addresses
Description Select up to two types of I/O data, and allocate to user-defined addresses in the Master Unit.
Method 1. Select up to two types of I/0 data using the Configurator.

Configuration

Allocation

Master CPU Unit

With the Configurator, for
each connection, select
data and allocate to
user-defined addresses.

H

1/0 memory

Allocate to user-

defined addresses.

> E <
{ Allocate to user-

defined addresses.

2. Specify each
connection path.

N

Note: Up to two connections can be specified from

1. Specify two connections.
Smart Slave

Data

—
I

Ul

—
I

CS/CJ-series Master Units.

Setting method
with Configurator

1.In the Master’s Edit Device Parameters Window, select the Smart Slave to be set, and specify the
connection in the Advanced Setting Window. Select the I/O data (pattern) in the connection path
setting.

2.In the Master’s Edit Device Parameters Window, allocate Slave 1/O.

Note The above method can be used only if the Master Unit is a CS/CJ-series

3-2-2 1/0 Allocations for Smart Slaves

General-purpose

Slaves and

Environment-resistive

Slaves

36

1,2,3...

Allocating only real I/O data (default)
Allocating real I/O data and Generic Status Flags together

DeviceNet Unit. When using a CVM1/CV-series DeviceNet Master Unit, a
C200HX/HG/HE/HS DeviceNet Master Unit, or another company’s Master
Unit, select the 1/0 data from the pull-down menu for the default connection
path in the Slave’s Edit Device Parameters Window.

DRT2-slave data can be allocated for remote 1/O communications with the
Master Unit using any of the following methods.

Allocating real I/O data and Generic Status Flags independently

Method 2 can be performed by selecting the 1/O data and flags from the
pull-down menu for the Slave’s default connection path using the Configu-

rator.

Method 3 can be performed by allocating real I/O data and Generic Status
Flags independently in the Master’s connection path using the Configura-
tor. (This method can be used only with CS/CJ-series Master Units.)
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B Example of Allocation Using Method 2

Master CPU Unit

IN Area
15 87 0 Real|inputs: 16 points
LTI I ]
HEEEEEEEEEEEEEEE

A (
DRT2-series Sla
! /}9/ Status: 8 points
Status

Node address 1

Real inputs (e.g., 16 points)

The Generic Status Flags are as follows:

Bit

Contents

Basic Unit's I/O Power Status Flag See note 1.
0: 1/0 power supply ON
1: 1/0O power supply OFF

Expansion Unit's I/O Power Status Flag
0: /0 power supply ON
1: I/O power supply OFF

Network Power Voltage Drops Flag
0: Normal (Higher than set monitor value)
1: Error (Same as or lower than set monitor value)

Unit Maintenance Flag
0: Within range (Lower than set monitor value)
1: Out of range (Same as or higher than set monitor value)

Sensor Disconnected Flag (Screw-less Clamp Input and I/O Terminals, and
Environment-resistive Input Terminals only) or External Load Disconnected
Flag (Screw-less Clamp Output and I/O Terminals only)

0: Connected (all inputs connected)
1: Disconnected (at least one input is not connected)

Cumulative Counter Flag (Analog Input Terminals and Temperature Input
Terminals)

0: Normal
1: Error (monitoring set value exceeded)

Short-circuited Flag (Sensor Connector Terminals, Screw-less Clamp Input
and I/O Terminals, and Environment-resistive Input Terminals only), or
External Load Short-circuited Flag (Environment-resistive Output Termi-
nals, Sensor Connector Terminals, 1/0O Units only)

0: Normal I/O (all I/O points normal)

1: Short-circuited 1/0 (one or more 1/O point short-circuited)

Unit Error Flag (Analog Input Terminals and Temperature Input Terminals)
0: Normal

1: Error (Data conversion stopped during to error in Unit.)
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Bit Contents
6 Operation Time Over Flag See note 2.

0: Within range (all output-to-input sets are
lower than set monitor value)

1: Out of range (one or more output-to-
input set is same as or higher than set
monitor value)

7 Connected Component Maintenance Flag
0: Within range (all I/O points are lower than set monitor value)

1: Out of range (one or more /O point is same as or higher than set monitor
value)

Cold Junction Compensator Off-wire Flag
0: Normal
1: Error (off-wire connected)

Note 1. Bits 00 and 01 (I/O power supply voltage statuses 1 and 2, respectively)
indicate the status of the system power supply, as follows:

Bit Name System configuration
Basic Unit Basic Unit Basic Unit Basic Unit
only Input Output or Output
(Expansion | Terminal and Input Terminal and
Unit not Expansion | Terminaland | Expansion
used) Unit Input Expansion Unit Input
Terminal Unit Output Terminal
Terminal
0 Basic Unit's | Basic Unit I/O power supply Basic Unit I/O | Basic Unit out-
I/O Power power supply | put power
Status Flag supply
1 Expansion | --- (Not used.) Expansion Expansion
Unit's I/O Unit output Unit input
Power Sta- power supply | power supply
tus Flag

2. The Operation Time Over Flag functions only for Slaves with both inputs
and outputs. It does not function for Slaves with only IN or OUT areas.

Allocating Only Real I/O Example 1: Using 16 inputs.
Data (Default) IN Area

15 0
Address header | Allocated 16 inputs.

Example 2: Using 16 outputs.

OUT Area
15 0
Address header | Allocated 16 outputs.
Example 3: Using 32 inputs.
IN Area
15 0
Address header Allocated 32 inputs.

Address header + 1
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Allocating Real I/0 Data
and Generic Status Flags
Together

Example 4: Using 16 inputs and 8 inputs (Expansion Unit).

IN Area
15 0
Address header | Allocated 16 inputs.
Address header + 1 | Allocated 8 inputs.

Example 5: Using 16 outputs and 8 inputs (Expansion Unit).

OUT Area
15 0
Address header Allocated 16 outputs. |
IN Area
7 0
Address header Allocated 8 inputs.

The Generic Status Flags are for providing notification of the status of the

Smart Slave to the host. They are allocated to the Master Unit's IN Area and
consist of 8 bits.

Example 1: Using 16 inputs.

IN Area
15 0
Address header | Allocated 16 inputs.
Address header + 1 Generic Status Flags
Example 2: Using 16 outputs.
OUT Area
15 0
Address header | Allocated 16 outputs. |
IN Area
7 0
Address header Generic Status Flags |
Example 3: Using 32 inputs.
IN Area
15 0
Address header Allocated 32 inputs.
Address header + 1
Address header + 2 | Generic Status Flags

Example 4: Using 16 inputs and 8 inputs (Expansion Unit).
IN Area
15 0
Address header Allocated 16 inputs.
Address header + 1 | Generic Status Flags | Allocated 8 inputs.

Example 5: Using 16 outputs and 8 inputs (Expansion Unit).
OUT Area
15 0
Address header | Allocated 16 outputs. |

39



DeviceNet Remote 1/0 Communications Section 3-2

Allocating Real I/O Data
and Generic Status Flags
Individually

Analog Slaves

1,2,3...

Allocating Fixed I/O Data
Patterns

Allocating User-defined
I/O Data

Note

40

IN Area
15 8 7 0
Address header | Generic Status Flags | Allocated 8 inputs. |

Instead of allocating real /O and Generic Status Flags together, they can be
allocated individually. This is only possible, however, if the Master Unit is a
CS/CJ-series DeviceNet Unit and the Configurator is used.

15 0
1/0 Area Node address 00
1/0 Area Node address 01
Status Area Node address 00
Status Area Node address 01

Data that is allocated for remote I/O communications can be selected using
any of the following methods.

1. Allocating only analog values (default I/O data)
2. Allocating a fixed I/O data pattern
3. Allocating user-defined I/O data

With methods 2 and 3, the Configurator is used to specify the 1/0 data that is
to be allocated. An outline of the methods used is given below.

There are eleven fixed I/O data patterns. The Configurator is used to select
the desired I/O data pattern from the pull-down menu for the Slave's default
connection path in the Edit Device Parameters Window.

Using the Configurator, the desired combination of 1/0O data can be allocated
for the Master Unit connection. The desired connection is selected from the
Master's Edit Device Parameters Window. Up to two of the eleven I/O data
patterns can be selected for the connection paths of the connection.

If analog data is allocated to a COS connection, a frame will be sent to the
host each analog conversion cycle. This will cause frames to be sent fre-
quently, increasing network traffic and possibly affecting the communications
cycle time.

The Generic Status Flags that are allocated are listed in the following tables.

Analog Terminals

Bit Name Description

0 Not supported (always 0).

1 --- Not supported (always 0).

2 Network Voltage ON as long as the network power supply remains
Monitor Flag below the monitoring set value.

3 Unit Conduction Turns ON when the time that power is supplied to the
Time Monitor Flag Unit exceeds the monitoring set value.

4 Cumulative Counter | Turns ON when any of the cumulative values
Flag exceeds the monitoring set value.

5 Unit Error Flag Turns ON when analog conversion stops due to an

error in the Unit.
6 - Not supported (always 0).
7 --- Not supported (always 0).
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Temperature Input Terminals

Bit Name Description

0 Not supported (always 0).

1 --- Not supported (always 0).

2 Network Voltage ON as long as the network power supply remains
Monitor Flag below the monitoring set value.

3 Unit Conduction Turns ON when the time that power is supplied to the
Time Monitor Flag Unit exceeds the monitoring set value.

4 Temperature Data Turns ON when any of the cumulative values
Cumulative Counter | exceeds the monitoring set value.
Flag

5 Unit Error Flag Turns ON when temperature conversion stops due to

an error in the Unit.
6 Not supported (always 0).
7 Cold Junction Com- | Turns ON when the cold junction compensator is dis-

pensator Off-wire
Flag

connected. (DRT2-TS04T only)

The data (patterns) listed in the following tables can be allocated. Ether the
default setting can be used or allocations can be made in the master using the
Configurator

H /O Data for Analog Input Terminals (DRT2-AD04/AD04H)

Data (patterns)

Analog Data 1 (8 input bytes) (default)

Analog Data 2 (8 input bytes)

Generic Status Flags (1 input byte)

Top/Valley Detection Timing Flags (2 input bytes)

Analog Status Flags (4 input bytes)

Analog Data 1 + Analog Data 2 (16 input bytes)

Top/Valley Detection Timing Flags + Generic Status Flags (3 input bytes)

Analog Status Flags + Generic Status Flags (5 input bytes)

Analog Data 1 + Top/Valley Detection Timing Flags (10 input bytes)

Analog Data 1 + Top/Valley Detection Timing Flags + Generic Status Flags (11 input
bytes)

Hold Flags (1 output byte)

O Data for Temperature Input Terminals (DRT2-TS4T/TS4P)

Data (patterns)

Temperature Data 1 (8 input bytes) (default)

Temperature Data 1, 1/100 Display (16 input bytes)

Temperature Data 2 (8 input bytes) (default)

Temperature Data 2, 1/100 Display (16 input bytes)

Generic Status Flags (1 input byte)

Top/Valley Detection Timing Flags (2 input bytes)

Analog Status Flags (4 input bytes)

Temperature Data 1 + Temperature Data 2 (16 input bytes)

Temperature Data 1 + Temperature Data 2, 1/100 Display (32 input bytes)

Top/Valley Detection Timing Flags + Generic Status Flags (3 input bytes)

Analog Status Flags + Generic Status Flags (5 input bytes)

Temperature Data 1 + Top/Valley Detection Timing Flags (10 input bytes)

Temperature Data 1, 1/100 Display + Top/Valley Detection Timing Flags (18 input
bytes)
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3-2-3

Allocating Selected
1/0 Data (Patterns)

Procedure

42

Note

1,2,3...

Data (patterns)

Temperature Data 1 + Top/Valley Detection Timing Flags + Generic Status Flags (11
input bytes)

Temperature Data 1, 1/100 Display + Top/Valley Detection Timing Flags + Generic
Status Flags (19 input bytes)

Hold Flags (1 output byte)

I/0 Allocation with the Configurator (Ver. 2.1 or Later)

In the Slave’s Edit Device Parameters Window, select the required data from
the pull-down list (default connection path setting) and execute download.

When performing user-defined allocation, in addition to the above, allocate
Slave 1/O in the Master’s Edit Device Parameters Window.

Perform 1/O allocation using this method if the Master Unit is a CVM1/CV-
series DeviceNet Master Unit, a C200HX/HG/HE/HS DeviceNet Master Unit,
or another company’s Master Unit.

The setting example below is for allocating I/0 data and Generic Status Flags
for a General-purpose Slave. For details on the setting method for Analog
Slaves, refer to 7-4-2 I/O Data Allocation Methods.

Using the Configurator, set the default connection path in the Slave’s Edit
Device Parameters Window. Turn ON the power for the PLC connected to the
Smart Slave and change the mode of the PLC to PROGRAM mode.

1. Turn ON the power for the DRT2-series Smart Slave.

2. Click the right mouse button over the icon of the corresponding DRT2-se-
ries Smart Slave in the Network Configuration Window, and select Param-
eters and Edit to display the Edit Device Parameters Window.

3. Click the General Tab and select the desired setting from the pull-down
menu under the Default Connection Path field.

Edit Device Parameters E
General | 1M |

Carrnent : I

Metwark Power Valtage : na [11.0-25.0v]

Unit Conduiction Time : D Hous [ 0- 423436723 Hours |

Default Connectian Path - ISetting‘I[ 1/0 Data ) ﬂ

Settingd[ 1/0 Data |
Last Maintenanee Date ; |Setting2 [1/0 Datl_'ﬁﬁus]

[efEull Setting |
Wplzad | Doavnload | Lonpare Hesel

Cancel |

4. Click the Download Button and then click the Reset Button.
5. Click the OK Button.
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Allocating User-

defined Data

Note

Default Connection Path (General-purpose Slave)

Selection IN/OUT Input Unit Output Unit I/0O Unit
Setting 1 (/O | IN data Real input data | None Real input data
Data) .| OUT data None Real output Real output
(default setting) data data
Setting 2 (/O |IN data Real I/0O data + | Status informa- | Real input data
Data+Status) status informa- |tion + status infor-

tion mation
OUT data None Real output Real output
data data

This method is possible only with a CS/CJ-series DeviceNet Unit and user-
defined allocations.

In the Master’'s Edit Device Parameters Window, select the Smart Slave to be
set, and specify the connection in the Advanced Setting Window. Select the
I/O data (pattern) in the connection path setting.

In the Master’s Edit Device Parameters Window, allocate Slave I/O.

1. For details on connections and connection paths, refer to Appendix B De-
viceNet Connections in the DeviceNet Units Operation Manual (W380).

2. Master Unit settings take precedence and so it is not necessary to set the
Slave’s default connection path.

The setting example below is for allocating 16 inputs, 8 outputs, and Generic
Status Flags for a General-purpose Slave. For details on the setting method

for Analog Slaves, refer to 7-4-2 I/O Data Allocation Methods.

Example: Using 16 inputs, 8 outputs, and status information.

Address
CIO 3200

CIO 3300

CIO 3500

15

| 8 outputs |

16 inputs

Generic Status Flags |
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Procedure

1,2,3... 1. In the Network Configuration Window, select the Master Unit, and double-
click or click the right mouse button and select Parameter — Edit — Gener-
al, and then select the Smart Slave to be set.

Edit Device Parameters E
Comrmunication Cycle Time | IMeszage Timer | Slave Function |
General | 1/0 Allocation(OUT) I 140 Allocation(IM]

— Uriegister Device List

B | Product Hame | Out Size | In Size I

4 | - W &uto allocation az is registered.
— Fegister Device List

[ [ Produc.. [ Owsize JOwCh [ingize [inch [ ]
&40 DATZ.. 1Bpte 22006k, ZBpte 330080

Advanced Setup.. | Register/Unreqgisterd |

pload | Downlead | LEompare) |

Cancel |

2. Click the Advanced Setup Button, click the Connection Tab, and select
User Setup. Select Use Poll Connection and Use COS Connection and
then select output data, input data, and generic status for the respective
connection paths. In this example, the IN size for COS connection is set to
generic status, the IN size for poll connection is set to input data, and
OUT size for poll connection is set to output data.

Device Information  Gannection |

" Auto Connectian

OUT Siee : |1 Byte IN Size : |2 Bite

{* User Setup

¥ Use Foll Connection

OUT Size : |1 BEyte IM Size : |2 Byte
Con. Path : Ioutput data vl Con, Path : Iinput data vl

[~ Use Bit-Strobe Connectian
ouTsize: I gy MNeze: [ g
Caon. Path : I vl Con. Path :
¥ Use COS Connection
ouTSize: [T pte MSie: [T pute
Con. Path : lﬁ Con. Path : W

[~ Use Cyclic Connection

OUT Size - [0 Eyte NSize: |l Byte
Con, Path : I vl Con, Path : I 'l

COS/Cyelic Heart Beat Timer : I'I oan s

ok | #et |

3. Click the OK Button.
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Note If there are checks in the checkboxes but the connection path settings are left
blank, the following settings will be made automatically.

IN (Smart Slave to Master Unit)

OUT (Master Unit to Smart Slave)

Poll input data output data
Bit-Strobe input data Not set.
CcOos generic status Not set.
Cyclic generic status Not set.

Note For Slaves with outputs (and consequently output size settings), if the poll and
COS connections are used at the same time, the output size settings for poll
and COS connections must be set to the same value. Perform this setting with
the Configurator using the method below. (The default output size setting for

the COS connection is 0.)

Click the right mouse button over the Slave to be set, select Property, click
the I/0 Information Tab, and then click the Edit Button. In the Edit I/O Size
Window, set the OUT Size for the poll and COS connections to the same

value.

Default
’7(3' Fall " Bit-Strobe G035 " Cyelic

—Pall

QUT Size Bivte IM Size :

Bivte

— Bit-Strobe

QU Size -

e
—
E I
—

|2—
Byte IN Size : |2— Byte
|1—
o

QUT Size Bivte IM Size : Bivte
—Cyelic
QUT Size Bivte IM Size : Eyte

oK I Cancel

4. Click the I/O Allocation (IN) Tab and edit the 1/O allocations.
Select the Smart Slave to be set and click the Edit Button to display the

Edit I/O Allocate Window.

Set the Poll settings (indicates input data) to block 1, allocated 3300.
Set the COS settings (indicates generic data) to block 2, allocated 3500.

Edit IO Allocate

—Pall

Block : [IME=]  Start Word: 3300

#llocated : |3300 & low { Hieh
Ococupied : |2 Biyte
—C0s

Block |2 'l Start Word : 3500

Allocated : [3500 @ low " High

Occupied : |1 BEyte

oK I Cancel
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5. Click the OK Button.

Communication Cycle Time | Message Timer | Slave Function |
General | 1/0 Allocation(OUT) 140 Allocation[IN]
# I Product .. I Size I Ch I C I AU |
@ #001 DRT2ID.. 2. 1Bwe  3300:Bi00, 350.. =

—kemory Black 1

Delete |
Edi... |

Infomation |
—Memary Block 2

Ch | Product Mame | «

W0 330000 | HOTDRTZ2...
W0 3300:BR0S | HOTDRTZ2...
W Z301:Bir00
W Z301:Bi03
W 33028100
W Z302Bir03
W Z303:Bir00
W 3303EBi108
W 3304:B00

W 3304:B02
Wl 205N =

Setup...

Ch | Product Mame | Al

W 3500:EI00 | #O1 DRT2...
W 3500:Bit03
W 3501:Bitd0
W 3501:Bit03
W 3502:Bitd0
W 3502 Bitd3
W 3503Bit00
W 3503 Bit08
W 3504:Bit00

W 3504:Bit03
W 2FR RN =

Setup... |

Cancel |

6. Inthe same way as above, click the I/O Allocation (OUT) Tab and edit the
I/0 allocations. Set to block 1, allocated 3200.

Communication Cycle Time | Message Timer I Slave Function I
General 1/0 Allacation(0LUT) | 140 Allocation(IM]
i3 Product Size Ch C At |
Fol#01 DRT2ID..  1.1Byle 22000, 320 *

Delete |
Edi.. |

Infarmation |

—Memomy Block 1——————————— [ MemomBlock2———
Ch | Product Mame | = Ch | Product Name I ‘l
W0 Z200Er00 | HOTDRTZ... W 2400:Bit00
W Z200:B103 W 2400:Bit03
W 32018100 W 3407:Bit00
W 3201:Br09 W 3401:Bit08
W 32028100 W 2402:Bitd0
W Z202Bir02 W 2402:BitD3
W 3203:Bir00 W 3403:Bit00
W Z203:Br08 W 2403:Bit03
W Z204:Bi00 W 2404:Bit00
W Z204:Bi03 W 2404:BitD3
W 2205-RiN LI W 240 RN LI

Cancel |

7. Return to the General Tab Page and click Download.

Note When Auto allocation as is registered. is selected in the General Tab Page,
each time the connection path is set, a message will be displayed indicating
that the current 1/O allocations have been deleted because the connection
has been changed. To set the connection path, deselect Auto allocation as is
registered. before registering the Slaves.
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SECTION 4
Functions of All Slaves, General-purpose Slaves, and
Environment-resistive Slaves

This section describes the functions of DRT2-series Smart Slaves and their applications, including operation procedures
using a DeviceNet Configurator.
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4-1-3  Device Monitor Window . ............ ..., 51
4-2  Common Slave Functions. . ......... ...t 52
4-2-1  Automatic Baud Rate Recognition. ......................... 52
4-2-2  Network Power Supply Voltage Monitor ... .................. 53
4-2-3  Unit Conduction Time Monitor . ................cuuuunen... 54
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4-3-2  InputFilter . ........ .. 62
4-3-3  Power ONDelay. . ..... ...t 64
4-3-4  Contact Operation Counter. . . .. .........vuvinuneenenenn. 64
4-3-5 Total ON Time MOnitor . . ......coviint it 66
4-3-6  Operation Time MONitOr. . ... ...ovitint i 68
4-3-7  Sensor Disconnected Detection ............................ 72
4-3-8  Detection of Sensor Power Short-circuit ..................... 74
4-3-9  External Load Short-circuit Detection . ...................... 76
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4-1 Maintenance Mode Window and Main Window

The OMRON DeviceNet Configurator (Ver. 2.20 or higher) is provided with two
Network display windows, consisting of the standard Main Window and a
Maintenance Mode Window. The windows can be easily switched by clicking

the 2i icon or selecting maintenance mode under the View Menu.

4-1-1 Normal Window

Normal Window

48

The Normal Window is displayed when the DeviceNet Configurator is started.
It has a while background. Normally this window is used to set parameters
and other settings. Double-click any Slave in the Normal Window to enable
setting and editing device parameters for the Slave. Refer to 4-2 Common
Slave Functions for information on setting and editing Slave functions. Also
refer to the setting methods for the functions listed for each Slave.
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Device Parameter
Editing Window

This window is used to set and edit settings for functions. Double-click any
Slave or select the slave, right-click, and select Parameter - Edit from the
popup menu.

‘arameters ﬁ

General |OUT |IN | Gperation Time |

Comment : |P| Line-01

Metwork Power Voltage : 10 (110 - 2504 )

Unit Conduction Time : 0 Hours £ 0 - 429496729 Hours 3

Default Gonnection Path : [Setting] { /O Data ) |

Lagt Maintenance Date : |2004,/04/16 -

Default Settine
Upload | Download | Compare Beset

ok | xeutn |

4-1-2 Maintenance Mode Window

Note

The Maintenance Mode Window is different from the Main Window and is
used to easily monitor information on the DRT2-series Smart Slaves. The win-

dows can be easily switched by clicking the 23 icon or selecting maintenance

mode under the View Menu. The Maintenance Mode Window is displayed
with a pale blue background.

The Maintenance Mode Window displays information on the DRT2-series
Smart Slaves in the Maintenance Information Window. Open the Maintenance
Mode Window when to access status information on any of the Smart Slaves.

In the Network Configuration Window, when an error is detected in any of the
Slaves' settings, a yellow warning icon indicating the error details will be dis-
played next to the corresponding Slave icon. This function allows the user to
know the status of each device, the maintenance period, and the location
where an error has been detected.

The Maintenance Mode Window is not refreshed continuously. The status that
is display is read when the network is uploaded. To see the most recent sta-
tus, click the refresh maintenance information icon to read the current status
information, or use the Device Monitor Window to see continuously updated
Smart Slave status. (Refer to 4-1-3 Device Monitor Window:.)
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Maintenance Mode Window

Refresh maintenance information icon
Rereads the current maintenance information.

—18] x|
5 s R0 | e B[] 5] A 08 % [ 88 67 |
e 3| e @ & @
DRT2-IDBBC-1 )| ) 25|
Warning icon e
Maintenance Information Window
B o ||
A eunall |
% [Comment [ Product Name [+ 1 Voltage |
S
b s o
i B 5 =
[Ready [COMTTOOLBUS  [UnitNo00000004 [115200 Bit/s @ On-line [ NUM[
Azt 1 R W 519 X % @ % /[ Untitlednpt - Devic.. & Mirosoft Proto Editor [[F2007 > [S G SEEBS Y A 150
Maintenance Double-click the icon of the DRT2-series Smart Slave that is indicated by the
Information Window warning icon to display the Maintenance Information Window for the individual

Slave. Refer to the section on the Maintenance Information Window for each
Slave for details on the information that is displayed.

x|
UT | N | Operation Time | Error History | . i X
oo e Chosk Maintenance information
o o, Refreshes the
wiry maintenance information
v for the current Slave.

(Bottom): 247V

¥ Output Power Supply Error
Refreshes the
maintenance information
for the current Slave.

\‘ Updete | Save Maintenance Gounter

The Smart Slave's maintenance counter can be
saved in flash memory. Normally, the contact
operation counter records the value every six
minutes, so the number of operations may not be
recorded accurately, depending on when the
contact's power is turned OFF.

AN F § §
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OUT Tab and IN Tab

According to the maintenance information, select the OUT Tab, IN Tab, or
Operation Time Tab to view more detailed information.

Ger OUT |IN | Operation Time | Error History

[0 Comment

5
Mmoo D

The locations where
the monitor value has
been exceeded are

; h Displays the
displayed with a maintenance counter
warning icon, reading.

enabling immediate
recognition of the
contacts requiring
maintenance

ereral | OUT | IN | Opeation Time | o History

[0 Comment
Sensar E3X-DAG

DS

DA
Sensor E3X-DAS

4-1-3 Device Monitor Window

The Device Monitor Window enables easy monitoring of information on Smart
Slaves. The same information is displayed as for the Maintenance Mode Win-
dow, but the displayed information is continuously updated online between the
Slave and Configurator by explicit messages. Continuous updating is not per-
formed for the Maintenance Mode Window. Use the Device Monitor Window
whenever it is necessary to check the most recent Smart Slave information.

The Device Monitor Window can be displayed when the Configurator is online
by right-clicking and selecting Monitor from the popup menu. Refer to the
section on the Maintenance Information Window for each Slave for details on
the information that is displayed.
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Device Monitor Window

Note

Manitar Device Ll

General IIN ] Error History

Comment :

Last Maintenance Date : 2004,71/01

Unit Conduction Time : 1 Hours

Metwork Power Voltage : 230

Metwark Power Woltage (Peak] : 239 Clear
Metwork, Power Valtage (Bottom) : 238 W Clear
-

—

-

—

—

Large quantities of data are exchanged between the Slave and Configurator
to enable the device monitor function. If a toolbus connection is used for the
Configurator, the time required to refresh all of the information depends on the
Slave and can be very long. We thus recommend using a DeviceNet Board
(PCMCIA, PCI, or ISA) to connect the Configurator whenever using the device
monitor function. Refer to Section 2 Installation in the DeviceNet Configurator
Operation Manual (Cat. No. W382) for details.

A toolbus connection is used when a CS1W-DRM21 or CJ1W-DRM21 Master
Unit is used and the Configurator is connected via RS-232C.

4-2 Common Slave Functions

4-2-1

52

The functions common to all DRT2-series Slaves and their usage procedures
are described here.

Automatic Baud Rate Recognition

Note

The Smart Slaves are automatically set to the baud rate of the Master Unit.
Therefore, the baud rate does not require being set for each Unit using the
DIP switch as with previous models.

After the power is turned ON, as soon as communications are established
with the Master Unit, the baud rate is set, and the setting is saved until the
next time the power is turned ON.

When changing the baud rate of the Master Unit, always turn the Slave's Net-
work power supply OFF and ON again.

The Slave's baud rate will be automatically set to the Configurator's baud rate
when the Configurator is used to set a Smart Slave when there is no Master.
To change the baud rate, turn the Smart Slave's Network power supply OFF
and ON again.
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4-2-2 Network Power Supply Voltage Monitor

Function Overview The present, bottom, and peak values of the Network power voltage can be
recorded in the Slave. The monitor voltage (factory setting: 11 V) can be
maintained in the Slave and the Network Power Voltage Error Flag in the Sta-
tus Area will be turned ON when the voltage drops below the set monitor
value. The current, minimum, and maximum values of the Network power volt-
age, and the Network Power Voltage Error Flag can be read from the Configu-
rator. The monitor voltage can be set using the Configurator.

Note 1. The communications power voltage of the actual DeviceNet is 11 V mini-
mum, so if the communications power voltage drops below 11V, the oper-
ation for reading the measurement values using the Configurator may not
function properly.

2. The maximum and minimum Network power voltages are cleared when the
Network power is turned OFF.

Setting Using the The method used to set values from the DeviceNet Configurator (Ver. 2.20 or
DeviceNet later) is described here.

Configurator

1,2,3... 1. Turn ON the power to the DRT2-series Smart Slave.

2. From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the DRT2-series
Smart Slave to be set. Select Parameter and Edit to display the Edit De-
vice Parameters Window.

From the Maintenance Mode Window, click the right mouse button over the
icon of the DRT2-series Smart Slave to be set. Select Parameter and Edit
to display the Edit Device Parameters Window.

3. Select the General Tab.

Edit Devics Parameters x|

General |QUT | N | Operation Time |

Gamment : [f Line Check

Metwork Power Voltage 10 wiin-260v)

Unit Gondustion Time 50000 Hours €0 - 420496729 Hours )

Default Gorection Path : [Setting] { L0 Data ! =l

Last Maintenance Date : |2002/06/03 -

Default Settine
Upoad | Download | Gompare Reset
Cancel

4. Enter the desired value in the Network Power Voltage field. (The default
value is 11 V.)

5. Click the Download Button, and then click the Reset Button to reset the
Unit.

6. Click the OK Button.
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4-2-3 Unit Conduction Time Monitor

Function Overview The total ON time (unit: 0.1 hrs) of the Slave's internal circuit power can be
calculated and recorded. (The Configurator or explicit messages can be used
to read the information.)

The monitor value can be maintained in the Slave and the Unit Maintenance
Flag in the Status Area will be turned ON when the total time reaches the set
monitor value. The total ON time can be read using the Configurator or explicit
messages.)

* Measured time: 0 to 429496729 hours (stored data: 00000000 to
FFFFFFFF Hex)

* Measuring unit: 0.1 hr

Slave

Total ON tim

Recorded in Slave

DeviceNet

Total ON timel

Internal circuit m on
power OFF

Note The Unit conduction time monitor calculates the total time that the Smart
Slave's Network power supply is ON. The total time is not calculated when the

power is OFF.
Setting Using the The method used to set values from the DeviceNet Configurator (Ver. 2.20 or
DeviceNet later) is described here.

Configurator

1,2,3... 1. Turn ON the power to the DRT2-series Smart Slave.

2. From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the DRT2-series
Smart Slave to be set. Select Parameter and Edit to display the Edit De-
vice Parameters Window.

From the Maintenance Mode Window, click the right mouse button over the
icon of the DRT2-series Smart Slave to be set. Select Parameter and Edit
to display the Edit Device Parameters Window.
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3. Select the General Tab.

Edit Device Parameters x|

General |OUT | IN | Operation Time |

Comment |F\ Line Check

Metwork Power Voltage 110w ¢110- 2500 )

Unit Gonduction Time 50000 Hours {0 - 429496729 Hours )

Default Gonnection Path : [Setting™{ L0 Data ) |

Last Maintenance Date : |2002/06/03 -

Default Setting
Upozd | Downioad | Compare Reset
Cancel

4. Enter the desired value in the Unit Conduction Time field.

5. Click the Download Button, and then click the Reset Button to reset the
Unit.

6. Click the OK Button.

4-2-4 Slave Comments

Function Overview

Setting Using the
DeviceNet

Configurator

Setting Method 1

1,2,3...

The user can assign and record a name or comment for every Unit (up to 32
characters). The Configurator or explicit messages can be used to read and
write these Unit names (comments).

Configurator

[]

Unit comment
(name)

DeviceNet Network

Unit comment (name)
%

T  Whatis this
Unit used for?

Recorded in Unit

The method used to set values from the DeviceNet Configurator (Ver. 2.20 or
later) is described here.

Either of the following two settings methods can be used.

1. Turn ON the power to the DRT2-series Smart Slave.

2. From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the DRT2-series
Smart Slave to be set. Select Parameter and Edit to display the Edit De-
vice Parameters Window.

From the Maintenance Mode Window, click the right mouse button over the
icon of the DRT2-series Smart Slave to be set. Select Parameter and Edit
to display the Edit Device Parameters Window.
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Setting Method 2

56

1,2,3...

3.

6.

Select the General Tab.

Edit Devio x|

General |OUT | IN | Operation Time |

Comment |F\ Line Check

Metwork Power Voltage 110w ¢110- 2500 )

Unit Gonduction Time 50000 Hours {0 - 429496729 Hours )

Default Gonnection Path : [Setting™{ L0 Data ) |

Last Maintenance Date : |2002/06/03 -

Default Setting
Upozd | Downioad | Compare Reset
Cancel

Enter the desired name in the Comment field.

Click the Download Button, and then click the Reset Button to reset the
Unit.

Click the OK Button.

The procedure for this setting method is the same from both the Main Window
and the Maintenance Mode Window.

1.
2.

Turn ON the power to the DRT2-series Smart Slave.

Click the right mouse button over the icon of the DRT2-series Smart Slave
to be set in the Network Configuration Window, and select Change Device
Comment.

=181

[ E
DSHE|=28

=423 Hardware a] .
=23 Vendor -
{5 OMRON Corporation w00
1423 Deviee Type C1H-DRM21

!

|Kglaalses2plsosnz s

e Parameter »
(] 2G3FV-PDRTI-SIN 22 Moniter
(5| aGamé-PORTI-SIN
) aGaPv-PORTI-SIN Beset
2, Communications Adapter

[£) 2GeF7-DRM21 Maintenanee Information.
[E] C200HwW-DRM21-41

Register to other Device b

(5] CoU0HW-DRT21

(5] CJiw-DRM21 Bt ,

(] GPM2B-5001M-DRT -
~[Z] CPM20-5100G-DRT Import:

[£) CPM2C~110G-DRT

] cstw-DRM2I | & Cut

[E] CuMI-DRMZ1-v1 Ba Copy

DRTI-ARM2!
g DRTI-GOM ¥ Delete

5 o
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-HD16C

[£) DRT2-HD1 6 =
5] DRT2-HD160-1 —IE Broperty

[E] DRT2-ID16+XWT-1008
] DRT2-ID16+WT-1D08-1
(] DRT2-ID16+XWT-ID16
(] DRT2-ID16+)XWT-1016-1

(5] DRT2-ID1G-XWT-0D08

= nere-minemr-nne- 2
" [Comment [ Product Name () Voltage |
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The following window will be displayed. Enter the desired name.

Click the OK Button.

Click the right mouse button over the icon of the DRT2-series Smart Slave
to be set, and select Parameter and Download.
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4-2-5 1/0 Comments

Function Overview The user can assign a name for each of the Unit's 1/O contacts (up to 32 char-
acters) and record it in the Unit. The connected device can be checked for
each |/O contact, allowing faulty devices to be identified during remote main-
tenance. The Configurator or explicit messages can be used to read and write
the names (comments) of the connected devices.

|:| Configurator

Connected device
comment
DeviceNet Network
1
L

Slave
onnectet evice
comment
Recorded in Slave
What is this
connected
Connected device used
device for?
Setting Using the Either of the following two setting methods can be used.
DeviceNet
Configurator

Setting Method 1

1,2,3... 1. Turn ON the power to the DRT2-series Smart Slave.

2. From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the DRT2-series
Smart Slave to be set. Select Parameter and Edit to display the Edit De-
vice Parameters Window.

From the Maintenance Mode Window, double-click or click the right mouse
button over the icon of the DRT2-series Smart Slave to be set. Select Pa-
rameter and Edit to display the Edit Device Parameters Window.

3. Selectthe IN or OUT Tab. The following window will be displayed. Enter the
desired name.

Edit Device Parameters x|

General | OUT N | Operation Time |

ON Delay 5 s t0-100ms )
OFF Delay 15 ms €0 - 65636ms )

Sensor Power ON Delay
’V & Dissble © Enabls

No. 10 Camment Detection M Valus -
00 [ OMRON Sensor E3A-DAUS
[ Time 0
0z Time 0
03 Time 0
it Time 0 —
05 Time 0
06 Time 0
iy Time 0
i Time 0 =
Edit

Cance
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4. Double-click the I/O Comment field for the connected device that is to be
assigned a name (comment). The following window will be displayed. En-
ter the desired name and click the OK Button.

I

10 Comment IOMRON Sencor E3%-DADE|

Detection Made
’7 & Time " Gount ‘

£ 01 - 4204967295 Times )
Wl S0000 ¢ 2 3204067298 Seconds )

Qff=pire Detection
’7  Disable | Enable ‘

5. Select the General Tab, click the Download Button, and then click the Re-
set Button to reset the Unit.

6. Click the OK Button.

Setting Method 2 The procedure for this setting method is the same from both the Main Window
and the Maintenance Mode Window.

1,2,3... 1. Turn ON the power to the DRT2-series Smart Slave.

2. Double-click or click the right mouse button over the icon of the DRT2-se-
ries Smart Slave to be set in the Network Configuration Window, and select
Edit I/O Comment.

EDSFile Tools Option Help

DR 28 %% ew €8 iaeX|

P

00
CuTW-DRM2!

3G3FV-PDRTI-SIN
3G3MY-PORTI-SIN
3G3PV-PDRTI-SIN
A Adspter Mainenance bformation
308F7-DRMDA i R |
(C200HW-DRM21-41 Reeister to other Device »
C200HW-DRT2A ]
CJ1-DRMZI Epait D
GP M2B-S001M-DRT |
GPI2G-5100C-DRT
CPM2C-S110C-DRT % Cut
CSTW-DRMEN $
GWMI-DRM21-V1 Ba Copy
ORTI-ARMET X Deete

Iport

DRTI-COM
ESX-DRT2!

DRTZ-ID16+3WT-1008-1
DRT2-IDI6+XWT-ID16
DRTZ-ID16+3WT-ID16-1
DRT2-ID16+XWT-0D08
nRT-miseT-nma- |

7 [Comment [Product Name- [z T Voltage |
CJ1W-DRM2I C1v-DRMET F —
A Line Check. DRT2-ID16HAWT-0D16 0 2477

[Edit 1O Gomment [COMI TOOLBUS  [UnitNo 00000004 116200 Bit/s [@ Or-line [CAP NUM [

3. The following type of window will be displayed. Select the terminal which
is to have a name (comment) assigned.

Edit /0 Gomments x|
2 Poll OUT | i Poll I |

Area Bit Comment

I L
3200 Bitd1

&= 3200 Bit02

3200 Bitd3

&= 3200 BitD4

3200 BitdG

&= 3200 Bit0f

3200 Bitd?

&= 3200 Bit0a

3200 Bitdd

&= 3200 Bit10

3200 Bitl1

&= 3200 Bit12

3200 Bitl3

&= 3200 Bit14

3200 Bitl6

Cance
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Note With Analog Terminals, comments input using setting method 1 are not auto-

matically reflected in this window. Before saving the comments to an I/O com-
ment file, make the settings using setting method 2.

4. Double-click the Comment field of the terminal to be set and enter the de-
sired name.

Edit I/O Comments

2 Poll OUT | i Poll I |

Area

213200
&= 3200
213200
&= 3200
213200
&= 3200
213200
&= 3200
213200
&= 3200
213200
&= 3200
213200
&= 3200
213200

Bit

CMR

Bitdl
Bit02
Bitd3
BitD4
Bitds
Bit0f
Bitd?
Bit0a
Bit0d
Bit10
Bitl1
Bit12
Bit13
Bit14
Bit1s

Cancel

5. Click the OK Button.

6. Double-click or click the right mouse button over the icon of the DRT2-se-
ries Smart Slave to be set, and select Parameter and Download.

4-2-6 Communications Error History Monitor

Function Overview The error status information (communications error code, communications

power voltage when the error occurred) for the last four communications
errors that occurred can be recorded in the Slave.

(The Configurator can be used to read the communications error history.)
{1

Status when communications
error occurred

S

Recorded in Slave

DeviceNet Network

Slave

First error
Second error
Third error
Fourth error

\_Yd
A

What happened to
causea
communications error?
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Checking Using the The method used to check error information from the DeviceNet Configurator
DeviceNet (Ver. 2.20 or later) is described here.
Configurator

1,2,3... 1. Turn ON the power to the DRT2-series Smart Slave.

2. Click the right mouse button over the icon of the DRT2-series Smart Slave
to be set in the Network Configuration Window, and select Monitor.

] urator
Nets EDS File  Took  Option  Help

|DsR 284wy ww (€8 tme x|

Xplaa|sspx |2 floEmn s

& General Purpose Discrete O a] ‘ o
DRT2-HD16C =

DRT2-HDI6C-1

00 02 #03
DRT2-ID060 CUW-DRMZT ] s pousc
DRT2-ID0BG-1 -

DRTZ-ID16
DRT2-ID16+X00T-1008
DRT2-ID1 6#HT-ID08-1
DRT2-ID164X04T-ID16
DRT2-ID1 6+WT-ID16-1
DRT2-ID1 6+XWT-0D08
DRT2-ID1 6+XWT-0D08-1
DRT2-ID16+X0WT-0D16 Export ,
DRI2-ID1 6+XWT-0D16-1 -
DRT2-ID16-1 Iport
DRT2-ID16-1+KAT-ID08 o
DRT2-ID16-1+XWT-ID0g-1 t
DRT2-ID16-14XWT-ID16 B2 Copy
DRT2-ID16~1+X0T-1D1 -1

DRT2-ID6-1+)0T-0D08 X Delete
DRT2-ID16-1+4WT-0D0-1 Change Nade Address

Register to other Device  »

DRT2-ID16-1+44WT-0D16 Chares Devics Camment.
orreonees e 52 B4 0 Gomrent
DRT2-ODOEC-1
DRT2-0D16
DRT2-ODIE+WT-ID08
DRT2-OD16+XWT-ID08-1

£ Property.

DRT2-OD1G+XWT-0D16-1
nRT-N1A-t |

! [Comment [ Product Naime [ Voltage [
C.J1W-DRMZT C-DRM2! F I —
# Line Check DRT2-ID16-XWT-0D16 wm
DRT2-HDI6G DRTZ-HDI6G w e
DRT2-0D0EC DRT2-0DIEC m

[Monitor Device CONITOOLEUS  Unitho0000004 (76200 Bit/s |@ On-line NOM

3. Select the Error History Tab in the Monitor Device Window. The commu-
nications error history for the last four errors that occurred will be dis-
played, as shown in the following window. To display the most recent error
history, click the Update Button.

General | OUT | IN | Operation Time  Eror Histary |

Content [ Metwork_Power Voltage
© Connection Time Out 1Y
© Node Address duplicated 250V
Q Gonnection Time Out 250V
1 Connection Time Out 281

Update Clear

Glose

Note From the Maintenance Mode Window, double-click the Slave icon, and select
the Error History Tab from the Maintenance Information Window.

4-2-7 Last Maintenance Date

Function Overview This function enables the date on which maintenance was last performed to
be written to the Unit. This means that the timing for future maintenance can
be judged more easily. The date can be written using the Configurator.
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Setting Using the DeviceNet Configurator

1,2,3... 1. From the Main Window, double-click the icon of the Smart Slave to be set
to display the Edit Device Parameters Window. (From the Maintenance
Mode Window, click the right mouse button over the icon of the Smart
Slave to be set and select Parameter and Edit to display the Edit Device
Parameters Window.)

2. Click the General Tab, and select the desired date from the pull-down
menu for the Last Maintenance Date field. (Click the Today Button to enter
the current date.)

x

General | 1M |

Comment : IA Line Check

Metwark Power Valtage : oy [11.0-25.0v]

Unit Conduetion Time : | 50000 oy s (1. 49436723 Howrs |

Default Connectian Path - ISetting‘I[ 1/0 Data ) ﬂ

Last Mairtenance Date : | 200240905 -

n September 2002 3

Sun Mon Tue “Wed Thu Fi  Sat
25 26 27 28 29 W A
12 2 4w 7
g8 % 10 1 12 13 14
15 16 17 18 19 20 2
2 23 24 X Xk M8

Del 29 30 1 23 4 58
E A Today: 9/5/02
Wplzad | Doavnload | Lonpare | Hesel
oK | Cancel |
3. Click the Download Button, and then click the Reset Button to reset the
Unit.

4. Click the OK Button.

4-3 Functions of General-purpose Slaves and Environment-
resistive Slaves

4-3-1 1/0 Power Status Monitor

Function Overview This function is used to detect whether the 1/0O power is ON.

When the 1/0 power supply is turned OFF, the Basic Unit I/O Power Voltage
Status Flag or Expansion Unit /O Power Status Flag in the Status Area is
turned ON. (The Configurator or explicit messages can be used to read the
information.)

Slave

170 power
voltage
L{IJ 1/0 power

Sensor \—‘

Monitors whether I1/0O
power is ON.
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Note The value for detecting a low voltage for the I/O power cannot be set.

Checking Using the The method used to check information from the DeviceNet Configurator (Ver.
DeviceNet 2.20 or later) is described here.
Configurator

1,2,3... 1. Turn ON the power to the DRT2-series Smart Slave.

2. From the Maintenance Mode Window, double-click the icon of the applica-
ble DRT2-series Smart Slave in the Network Configuration Window to dis-
play the Maintenance Information Window. The 1/O power is not being
supplied if the Input Power Supply Error or Output Power Supply Error
items are selected.

Maintenance Thtormation x|

General IOUT I N I Operation Time I Errar Histnryl

Comment & Lihe Chealk

Last Maintenance Date : 1972401 /01

Unit Gonduction Time : 263 Hours

Network Power Voltage 247

Metwork Power Voltage (Peak) : 247V

Metwork Power Valtage (Bottom) 247V

I Unit Mairtenance: ¥ Output Power Supply Ervor

I Hetwork Power Woltzee drop

I~ Cormected Comporent Maintenance
™| Operaticn Time Cuer

¥ Input Power Supply Errcr

Save Maintenance Counter |

Cloge |
4-3-2 Input Filter
Function Overview Input values can be read several times during a set interval so that the input

value is enabled only when the value of all samples are the same. The input
filter is applied to all of the inputs of the Unit.

ON Response Time When input data changes to ON, the input data is read four times for the

(Variable from 0 to 100 ms)  period of the set interval (1/4 of 0 to 100 ms). If all values are ON, the input is
turned ON. The ON timing is delayed according to the length of the ON
response time.

The input filter can also be used to perform an ON delay operation (a delay for
the ON response time is created when the input filter is enabled).

1 2 3 4 1 2 3 4
ON | ON [
| [
| | i
[\l | J [
OFF ! ! ! OFF i :
V4 | + Notallvalues are Vo Al \_/alu?]s af1re ON
on orrore on  ON during the four ON ON ON ON during the four . X
samples, so the samples, so the inputis
Input data input is regarded as  Input|data regarded as being ON.
being OFF. on
ON | S—
oF— OFF
ON delay time

(= input filter time)
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OFF Response Time
(Variable from 0 to
65535 ms)

Setting Using the
DeviceNet

Configurator

1,2,3...

When input data changes to OFF, the input data is read five times for the
period of the set interval (1/5 of 0 to 65,535 ms). If all values are OFF, the
input is turned OFF. The OFF timing is delayed according to the length of the
OFF response time.

The input filter can also be used for ON/OFF delay operations.

To use a pulse shorter than the communications cycle time, set the OFF
response time to a value longer than the communications cycle time. (If the
input pulse is short, the input may remain ON.)

1 2

2
) ' o |
ON \ | [ |

I |
v/ | | OFF J» |
OFF i i ]
| i

| |

U
o v o o ow Notall values are OFF OFF OFF OFF
during the five samples,

the input is regarded |nput|data i i
Input data o the P input is regarded as
as being ON. on being OFF.

oN_ 0 J
OFF

OFF

5

————
= &

" All values are OFF for
all five samples, so the

ON delay time
(= input filter time)

The method used to set values from the DeviceNet Configurator (Ver. 2.20 or
later) is described here.

1. Turn ON the power to the DRT2-series Smart Slave.

2. From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the DRT2-series
Smart Slave to be set. Select Parameter and Edit to display the Edit De-
vice Parameters Window.

From the Maintenance Mode Window, click the right mouse button over the
icon of the DRT2-series Smart Slave to be set. Select Parameter and Edit
to display the Edit Device Parameters Window.

3. Select the IN Tab.
Enter a value for the ON response time and OFF response time, and then
click the OK Button.

Edit Device Parameters x|

General | OUT 1N | Operation Time |

OM Delay : 5 me (0-100ms )
OFF Delay : 15 me (0 - 66636ms )

’rSensur Power ON Delay

* Disable " Enable

Detection Mode

03 Time =l

Edit

Cancel

4. Select the General Tab, click the Download Button, and then click the Re-
set Button to reset the Unit.

5. Click the OK Button.
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4-3-3 Power ON Delay

Function Overview

Setting Using the
DeviceNet

Configurator

1,2,3...

The 1/0O power is monitored, and input is stopped when the I/O power is OFF
and for 100 ms after the I/O power is turned ON (i.e., until the power supply
becomes stable). This function prevents incorrect input caused by inrush cur-
rent at startup from connected devices when the I/O power is turned ON. The
Configurator or explicit messages can be used to enable or disable this func-
tion.

The method used to set values from the DeviceNet Configurator (Ver. 2.20 or
later) is described here.

1. Turn ON the power to the DRT2-series Smart Slave.

2. From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the DRT2-series
Smart Slave to be set. Select Parameter and Edit to display the Edit De-
vice Parameters Window.

From the Maintenance Mode Window, click the right mouse button over the
icon of the DRT2-series Smart Slave to be set. Select Parameter and Edit
to display the Edit Device Parameters Window.

3. Select the IN Tab.
Select Enable under the item for preventing malfunctions caused by inrush
current at startup and click the OK Button.

Edit Device Parameters x|

General | OUT N | Operation Time |

ON Delay 5 s t0-100ms )
OFF Delay 15 ms €0 - 65636ms )

Sensor Power ON Delay
’V " Dissble & Enable)

Mo. [ 10 Gamment [ Detection Made [ Valus [ -
00 OMRON Sensor EX-DADE  Time 300000
al Time 0
i Time
i3 Time
0 Time
i3 Time
06 Time
a Time

coocoocoo

0g Time LI
Edit.
Cance

4. Select the General Tab, click the Download Button, and then click the Re-
set Button to reset the Unit.

5. Click the OK Button.

4-3-4 Contact Operation Counter

Function Overview
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The Contact Operation Counter is used to count the number of times each
input or output contact is changed from OFF to ON (maximum resolution 50
Hz) and record the total value calculated in the Slave. (The Configurator or
explicit messages can be used to read the information.)

The monitor value can be set in the Slave, and when the set number of opera-
tions is reached, the Connected Component Maintenance Flag in the Status
Area will be turned ON. (The Configurator or explicit messages can be used
to read the status of the Connected Device Maintenance Flag.)

* Counted operations: 0 to 4294967295 operations (stored data: 00000000
to FFFFFFFF Hex)
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* Counting unit: One operation

Slave

N Recorded in the Slave
operations | =
I_}J 1/0 power
OFF—ON |
Output device Number of times output — | L L | L

(relay, etc.) contact changes to ON.

1 2 3

Note 1. The Contact Operation Counter and Total ON Time Monitor cannot be
used at the same time for a single contact. Select the function to be used
under the Detection Mode heading.

2. The Contact Operation Counter will operate when the I/O power is ON
only.

Setting Using the The method used to set values from the DeviceNet Configurator (Ver. 2.20 or

DeviceNet
Configurator

later) is described here.

1,2,3... 1. Turn ON the power to the DRT2-series Smart Slave.

2. From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the DRT2-series
Smart Slave to be set. Select Parameter and Edit to display the Edit De-
vice Parameters Window.

From the Maintenance Mode Window, click the right mouse button over the
icon of the DRT2-series Smart Slave to be set. Select Parameter and Edit
to display the Edit Device Parameters Window.

3. Select the IN Tab.

Edit Device Parameters x|

General | OUT N | Operation Time |

ON Delay 5 s t0-100ms )
OFF Delay 15 ms €0 - 65636ms )

Sensor Power ON Delay
’V " Dissble & Enabls

Mo 10 Gamment Detection M Walus -
OMRON Sensor E3R-DADS

o Time
0z Time
03 Time
04 Time
05 Time
0f Time
o7 Time

coocooooo

0g Time LI
Edit.
Cancel

4. Double-click the I/O Comment field of the applicable contact to display the
following window. Select Count under Detection Mode, enter a value in the
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Value field, and then click the OK Button.

Edit Terminal x|
/0 Gomment IOMRON Sensar E3X-DADE
Detection Mode
’7  Time & Count} ‘
00000 § 0 - 4204067205 Times )
Wl {0 - 4204067296 Seconds )
Offowire Detection
(  Dissble € Enable ‘

5. After checking that the setting for the monitor value is reflected in the Edit
Device Parameters Window, select the General Tab and click the Down-
load Button.

6. Click the OK Button.

4-3-5 Total ON Time Monitor

Function Overview

Note
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The total ON time for each I/O contact can be calculated (unit: s) and
recorded in the Slave. (The Configurator or explicit messages can be used to
read the information.)

The monitor value can be set in the Slave, and when the set number of opera-
tions is reached, the Connected Component Maintenance Flag in the Status
Area is turned ON. (The Configurator or explicit messages can be used to
read the status of the Connected Component Maintenance Flag.)

* Measured time: 0 to 4294967295 s (stored data: 00000000 to FFFFFFFF
Hex)

* Measuring unit: s

Slave

Recorded in | |Total ON time

the Slave
leL( 1/0 power
Sensor

Total ON time

Connected m on
device

OFF

1. The Total ON Time Monitor and Contact Operation Counter cannot be

used at the same time for a single contact. Select the function to be used
under the Detection Mode heading.

2. The Total ON Time Monitor operates when the I/O power is ON only.
3. The Total ON Time Monitor checks approximately every second whether

the connected devices are ON.
If the total ON time is calculated for ON times of less than a second, the
measurement may not be accurate.
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B Measurement for ON time of 0.5 s:

In Fig. 1, the actual ON time is 0.5 s x 3 = 1.5 s. The measurement will be
taken once during this ON time, so the total ON time will be measured as 1 s.
Reading taken approximately every second.

o Il Fh ll_l_

<>! 05s

Figure 1

In Fig. 2, the actual ON time is 0.5 s x 3 = 1.5 s. The reading will be taken
twice during this ON time, so the total ON time will be measured as 2 s.

Reading taken approximately every second.

= omnlm

<>' 0.5s

Figure 2

H Measurement for ON time of 1.5 s:

In Fig. 3, the actual ON time is 1.5 s x 2 = 3 5. The measurement will be taken
four times during this ON time, so the total ON time will be measured as 4 s.
Reading taken approximately every second.

s LTI

15s
Figure 3
Setting Using the The method used to set values from the DeviceNet Configurator (Ver. 2.20 or
DeviceNet later) is described here.

Configurator

1,2,3... 1. Turn ON the power to the DRT2-series Smart Slave.

2. From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the DRT2-series
Smart Slave to be set. Select Parameter and Edit to display the Edit De-
vice Parameters Window.

From the Maintenance Mode Window, click the right mouse button over the
icon of the DRT2-series Smart Slave to be set. Select Parameter and Edit
to display the Edit Device Parameters Window.
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3. Select the IN Tab.

Edit Device Parameters x|

General | OUT 1N | Operation Time |

OM Delay : 5 me (0-100ms )
OFF Delay : 15 me (0 - 66636ms )

’rSensur Power ON Delay

" Disable ' Enable

Detection M

Time =l

Cancel

4. Double-click the I/O Comment field of the applicable contact to display the
following window. Select Time under Detection Mode and after entering a
value in the Value field, click the OK Button.

Edit Terminal x|

Y0 Gamment IOMRON Sensor E3X-DAG

Detection Mode
’V * Time € Count ‘

{11 - 4254967295 Times )
Value S00000 ¢~ zmane oo Seconds )

Off-wire Detertion
’V  Digable £ Enabile ‘

5. After checking that the setting for the monitor value is reflected in the Edit
Device Parameters Window, select the General Tab and click the Down-
load Button.

6. Click the OK Button.

4-3-6 Operation Time Monitor

Function Overview

Remote I/O Terminal I/O
Unit, Basic I/0 Unit +
Expansion Unit, Sensor
Connector I/0 Terminal, or
Environment-resistive 1/0
Terminal

Note
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The Operation Time Monitor can measure the time from when the output con-
tact in the Slave changes to ON to when the input contact changes to ON
(unit: ms), and records the time in the Slave. (The Configurator or explicit
messages can be used to read the information.)

The Operation Time Monitor allows the operating time to be measured pre-
cisely without affecting the communications cycle. The monitor value can be
set in the Slave, and when the set monitoring time is exceeded, the Operation
Time Over Flag in the Status Area will be turned ON.

(The Configurator or explicit messages can be used to read the status of the
Operation Time Monitor Flag.)

This function can be used only by Slaves that have 1/0 combinations, such as
a Basic 1/0 Unit plus an Expansion Unit. (This function cannot be used with
the DRT2-L1D08(-1) because an Expansion Unit cannot be connected.) For
combinations in which the input and output numbers are the same (e.g., input
No. 1 and output No. 1 or input No 8 and output No. 8), it measures the time
from when the output turns ON until the input turns ON.
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Three-tier Terminal Block,
Environment-resistive
Terminal (DRT2-[]04CL(-1)
Only) MIL Connector
Terminal, or Screw-less
Clamp Terminal

Note

Note

Note

The points for measuring the operating time by contact I/O (ON/OFF) timing
are the same as for earlier models, but with these Terminals the operating
time can be monitored for any combination of contacts (IN-OUT, IN-IN, OUT-
OUT) in the Slave.

The trigger edge can be set for either ON to OFF or OFF to ON, and input and
output numbers can be freely combined for flexible settings.

With the 1/O-type monitoring function, when the operating time was refreshed
the subsequent status might be OFF even if the previous status was ON. With
these Terminals, however, the ON status can be retained even when the oper-
ating time is refreshed.

* Measured time: 0 to 65535 ms (stored data: 0000 to FFFF Hex)

* Measuring unit: ms

Sensor Connector I/0 Terminal
Operating
time

Tnput contfact B
(Example: Sensor)

Measured
time

Recorded in
Slave

Output contact A
(Example: Cylinder)

Problem?

The robot is operating
abnormally.

ON

Output contact A
(Example: Cylinder) OFF -

ON

Input contact B

(Example: Sensor) OFF

Measured time

The precision of the measured time is +6 ms when the ON delay is 0, and the
ON delay time is then added. The display resolution for the measured time
(ON delay 10 ms: +16 ms), is displayed in 2-ms units when the ON delay is 2
ms or less, and in the measuring unit of the set ON delay time when 3 ms or
more. (If the ON delay is 5 ms, the display will be for 5 ms, 10 ms, 15 ms, and
20 ms.)

When using a Basic I/0O Unit with an Expansion Unit, Sensor Connector 1/O
Terminal, or Environment-resistive I/O Terminal, be careful of the following
point while making the settings.

1. The Operation Time Monitor Flag is refreshed in real time, so even when
the set monitor value is exceeded and the Operation Time Monitor Flag is
turned ON, the flag will turn OFF without being held if the time from when
the next output changes to ON until the input changes to ON is within the
set monitor value range.

To precisely monitor when the monitor value is exceeded, set the flag in-
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formation to be held in the ladder program.

Input ON
OFF

Output

=
r

Monitor value
ON exceeded

Within monitor
value range

[Ep——— .

Operation Time Flag
OFF

|

Be careful of the following point when using a Unit that can use the operation
time monitor function (i.e., Basic /O Unit and Expansion Unit, Sensor Con-
nector 1/0O Terminal, Three-tier Terminal Block, MIL Connector Terminal, or
Screw-less Clamp Terminal).

2. The operating time is recorded as soon as the time has been measured
from when the output changes to ON to when the input changes to ON.
The time until the next output changes to ON, however, continues being
measured internally, and the measurement value will be refreshed if the in-
put changes to ON again before the next output changes to ON. (When an
input occurs during the operation time for a reciprocating operation such
as a cylinder, the measurement for the operating time (outward path) may
be refreshed during the return time (return path).

When an output changes to ON twice consecutively, and is followed by the
input changing to ON, the time is measured from when the second output
changes to ON until the input changes to ON.

Output N '
OFF |
]
nput " E
]
]

OFF

1 —

' © '

—T !

] 1

Operation Time VY R
Monitor .

(Previous © 3

value)

ON
Output
OFF —

‘
ON :
Input : |_|
OFF ! :
Output; Input; Measures—;’:
this time period.
Setting Using the The method used to set values from the DeviceNet Configurator (Ver. 2.20 or
DeviceNet later) is described here.

Configurator

Basic I1/0 Unit Combined with Expansion Unit, Sensor Connector I/O Terminal, or Environment-
resistive I/0 Terminal

1,2,3... 1. Turn ON the power to the DRT2-series Smart Slave.
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2.

6.

From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the DRT2-series
Smart Slave to be set. Select Parameter and Edit to display the Edit De-
vice Parameters Window.

From the Maintenance Mode Window, click the right mouse button over the
icon of the DRT2-series Smart Slave to be set. Select Parameter and Edit
to display the Edit Device Parameters Window.

Select the Operation Time Tab.

Edit Device Parameters x|

General | OUT | IN  Operation Time |

Mo, Equipment Name Qperation Time

Gylinderd1 0 ms

o1 Gylinder02 0 ms
0z Ome
03 0 ms
04 0 ms
05 Ome
08 0 ms
07 Ome
08 0 ms
o] Ome
10 0 ms
1 0 ms
12 Ome
13 0 ms
14 Ome
18 0 ms

Cancel

Double-click the Equipment Name field of the applicable device to display
the following window.
Enter the set value in the Operation Time field and click the OK Button.

Edit Terminal x|

Equipment Name IOyhr\derm

Operation Time : 2500 ms (D - E5636ms )

Check that the value set in the Operation Time field is reflected in the Edit
Device Parameters Window. Select the General Tab, click the Download
Button, and then click the Reset Button to reset the Unit.

Click the OK Button.

Three-tier Terminal Block, MIL Connector Terminal, Screw-less Clamp Terminal

1,2,3...

1.
2.

Turn ON the power to the DRT2-series Smart Slave.

From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the DRT2-series
Smart Slave to be set. Select Parameter and Edit to display the Edit De-
vice Parameters Window.

From the Maintenance Mode Window, click the right mouse button over the
icon of the DRT2-series Smart Slave to be set. Select Parameter and Edit
to display the Edit Device Parameters Window.
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3. Select the Operation Time Tab.

Edit Device Parameters x|

Gereral | OUT  Operation Time |

Mo, I Equipment Mame I Operation Ti. i Start Point I End Point I Edee Pattern I
oo Oms OUTD QTG OMN->0M
m Oms OUTI oumy OMN->0M
0z Oms OUTZ ouma ON->0N
0z Oms OUT3 ouma ON->0N
04 Oms OUT4 QuT20 ON->0N
1] Oms OUTE ot ON->0N
1] Oms OUTE ouTz2 ON->0N
o7 Oms OUTY [T H] peie] ON->0N

Edit... |

OF, I Cancel |

4. Double-click the Equipment Name field of the applicable device to display
the following window.
Enter the set value in the Operation Time field and select the monitor con-
tact numbers for the starting point and ending point from the pull-down
menu. The edge pattern can be set for monitoring at either the ON edge or
the OFF edge. Finally click the OK Button.

Edit Terminal il _ﬁ!

Equipment Mame : ||

Operation Time : I O e {0 - 65536ms )

Start Paint: [OUTD |
End Paint : |OUTI6 |
Edee Pattern: |ON->0N =]

OF I Gancel |

5. Check that the value set in the Operation Time field is reflected in the Edit
Device Parameters Window. Select the General Tab, click the Download
Button, and then click the Reset Button to reset the Unit.

6. Click the OK Button.

4-3-7 Sensor Disconnected Detection

Function Overview
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DRT2-IDLJLIC-1, DRT2-IDUILISLH-1, and DRT2-MD32SLH-1

The I/O power supply current can be monitored and, for Screw-less Clamp
Terminals, a sensor disconnection will be detected if the current drops to
0.3 mA or lower per input connector (0.5 mA or lower, at 2 contacts per con-
nector for an Environment-resistive 16-point Input Terminal). The connector
that has a disconnected contact can be checked according to the LED indica-
tors on the Slave Unit. (Refer to the information below.)
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I/0 Indicator Status when
Disconnection is Detected

Note

Setting Using the

DeviceNet
Configurator

1,2,3...

When a disconnection is detected, the Sensor Disconnected Flag in the Sta-
tus Area will turn ON. The Configurator or explicit messages can be used to
read the status of the Sensor Disconnected Flag, and to read the status of the
disconnected contact.

The Configurator or explicit messages can be used to enable or disable the
sensor disconnected detection for each contact. (Sensor disconnected detec-
tion is disabled in the factory setting.)

Disconnection of the signal line for three-wire sensors cannot be detected by
this function. (A disconnected power line can be detected, however.) Discon-
nection may be falsely detected for sensors (dry contacts such as limit
switches or relays, and some other two-wire proximity sensors) with a current
consumption of 0.3 mA or lower (0.5 mA or lower for Environment-resistive
Terminals), so always disable this function when using these sensors.

Environment-resistive Terminal, Screw-less Clamp

Terminal
nected
\\
Is the sensor
connected properly?
Sensor

Environment-resistive Terminals

[]-A []-B
L EE
/Flashing S OFF

red.
The box indicates the number of the corresponding connector.

1. Refer to SECTION 6 Environment-resistive Slaves for the position of the
actual indicator.

2. For 16-point Input Units, the settings cannot be set to both enable and dis-
able within the same connector.

3. After a sensor disconnection is detected, a delay of up to 1.2 s will occur
before the Sensor Disconnected Flag turns ON.

Screw-less Clamp Terminals
O0to 15

\_7/

/IZ\

Flashing

red.

The method used to set values from the DeviceNet Configurator (Ver. 2.20 or
later) is described here.

1. Turn ON the power to the DRT2-series Smart Slave.

2. From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the DRT2-series
Smart Slave to be set. Select Parameter and Edit to display the Edit De-
vice Parameters Window.
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From the Maintenance Mode Window, click the right mouse button over the
icon of the DRT2-series Smart Slave to be set. Select Parameter and Edit
to display the Edit Device Parameters Window.

3. Select the IN Tab.

Edit Device Parameters x|

General N |

ON Delay 5 s t0-100ms )
OFF Delay 5 s 0 - A553ms )

Sensor Power ON Delay
’V & Dissble © Enabls

Mo 10 Gamment Detection M Walue | Oft-wire Detection -

o Sensor2 Time
0z Time
03 Time
04 Time
05 Time
0f Time
o7 Time

Digable
Disahle
Digable
Disahle
Digable
Disahle
Digable

coocooooo

0g Time Dizable LI
Edit.
Cance

4. Double-click the name of the applicable terminal to display the following
window. Enable off-wire (disconnection) detection and click the OK Button.

Edit Terminal x|
L0 Gomment ISensanﬁ
Detection Mode
( & Time  Count ‘
T §0 - 4204067205 Times )
Wl {0 - 4204067296 Seconds )
Off-mire Detestion
( " Disable & Ehable) ‘

5. Select the General Tab, click the Download Button, and then click the Re-
set Button to reset the Unit.

6. Click the OK Button.

4-3-8 Detection of Sensor Power Short-circuit

DRT2-IDCICIC(-1), DRT2-ID16S(-1), DRT2-MD16S(-1), DRT2-IDLIISLH(-1),
and DRT2-MD32SLH(-1)

Function Overview The sensor power supply current can be monitored, and when the current
reaches or exceeds 100 mA per input contact (two contacts per connector for
a 16-point Environment-resistive Input Terminal), a sensor power short-circuit
is detected.

If a sensor power short-circuit is detected when using Environment-resistive
Terminals or Screw-less Clamp Terminals, the sensor power output is forced
OFF for the contact. (Input contacts that have not short-circuited will continue
to operate normally.) The indicators on the Slave can be used to check which
contacts have been detected with power short-circuits. (Refer to the informa-
tion below.)

If a short-circuit is detected in any of the contacts when a Sensor Connector
Terminal is being used, the I/O power is turned OFF for the Unit. Check
whether a sensor power short-circuit has been detected using the indicators
on the slave.

When a sensor power short-circuit is detected, the Sensor Power Short-cir-
cuited Flag in the Status Area will turn ON. The Sensor Power Short-circuited
Flag can be read using the Configurator or explicit messages. The sensor will
automatically recover when the cause of the short-circuit is removed, and the
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power output to the connector where the short-circuit was detected will turn
ON.

Environment-resistive Terminal, Sensor Connector
Terminal, or Screw-less Clamp Terminal

Short-
circuit
e
\
\_ Has the sensor power
shorted?
Sensor

Note Use a Power Supply Unit with a rated power supply of 50 W for the communi-

cations power supply. A short-circuit is detected when the Unit's sensor power
output current reaches or exceeds 100 mA per input connector. When a short-
circuit occurs, the communications power supply may be temporarily inter-
rupted. After a short-circuit has been detected, the power will be automatically
restored, but during the power interruption use an external circuit in the con-
figuration to make sure the system is operating safely.

Use the following equations to calculate the sensor’s current consumption.

Total network current = Total Unit current consumption + Total sensor current
consumption

Communications power supply capacity > (Total network current + Short-cir-
cuit detection current) x (=100 mA) x (DeviceNet network voltage)

I/O Indicator Status when Short-circuit is Detected (Environment-resistive Terminal Input Units)

Note

L]-A []-B
.
-’ ~
The box indicates the number of the corresponding connector.

1. Refer to SECTION 6 Environment-resistive Slaves for the position of the
actual indicator.

2. After a sensor short-circuit is detected, a delay of up to 1.2 s will occur be-
fore the Sensor Power Shorted Flag is turned ON.

SHTO Indicator Status when Short-circuit Is Detected (Sensor Connector Terminal Input Units and I/O

Units)

This indicator lights red when a short-circuit error is detected.

I/0O Indicator Status when Short-circuit is Detected (Screw-less Clamp Terminal Input Units, Mixed

Units)

This indicator lights red when a short-circuit error is detected.

O0to 15
N /

7N\
Lit red.
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Checking Using the
DeviceNet
Configurator

1,2,3...

The method used to check information from the DeviceNet Configurator (Ver.
2.20 or later) is described here.

1. Turn ON the power to the DRT2-series Smart Slave.

2. Click the right mouse button over the icon of the DRT2-series Smart Slave
to be set in the Network Configuration Window, and select Monitor.

3. Select the IN Tab from the Monitor Device Window. When a short-circuit is
detected, the short-circuit status will be displayed in the Short-circuit field.

Monitor Device Window for Environment-resistive Terminals

Monitor Device Window for Sensor Connector Terminals

Manitar Devics
General N | Ervor History |
Mo. [ 170 Comment [ ON/OFF_[ Maintena.. | Short-cir... | Off-wire.. |
[ Sensor 00 OFF 0 Secon, | Mo Short, | ——
[ Sensor 01 OFF 0Secon. | Mo Short, | ——
i Sensor 02 OFF 0Secon, | Mo Short, | ——
03 Sensor 03 OFF 0Secon. | Short-cir.. | On-wire
04 Sensor 04 OFF 0Secon, | Mo Short, | ——
05 Sensor 05 OFF 0Secon. | Mo Short, | ——
i3 Sensor 06 OFF 0Secon, | Mo Short., | Off-mire
[iF Sensor 07 OFF 0Secon. | Mo Short. | Off-wire
Clear Yalue
Close
I Ervar Histary
Mo [ ¥0 Comment [OMAOFF | Maintenance Gounter | =
OFF 21728 Seconds
OFF 21313 Seconds
OFF 18882 Seconds
OFF 18564 Seconds
OFF 18238 Seconds
OFF 17628 Seconds
OFF 18490 Seconds
OFF 18086 Seconds
OFF 14748 Seconds
OFF 14324 Seconds
OFF 12801 Seconds
OFF 12567 Seconds
OFF 11281 Seconds
OFF 10803 Seconds  ©
OFF 9523 Seconds LI
Close

4-3-9 External Load Short-circuit Detection

Function Overview
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DRT2-ODLICIC(-1), DRT2-MD16S(-1), and DRT2-OD16SLH(-1)

The load current of the Output Unit can be monitored, and an external load
short-circuit can be detected when the current drops below a set value per
contact (or common). When an external load short-circuit is detected, the out-
put is turned OFF to prevent damage to the Unit's output circuit. With Environ-
ment-resistive Terminals, output contacts that have not short-circuited will
operate normally. The LED indicators on the Slave Unit can be used to check
which contact has been detected as having an external load short-circuit.
(Refer to the information below.) Either the Configurator or explicit messages
can be used to read which contact has the external load short-circuit. When
an external load short-circuit is detected, the Short-circuited Flag in the Status
Area is turned ON. (The Configurator or explicit messages can be used to
read the status of the Short-circuited Flag.) The Unit will recover when the
cause of the short-circuit is removed by automatic or manual recovery. Set the



Functions of General-purpose Slaves and Environment-resistive Slaves Section 4-3

Note

recovery method using the Configurator or explicit messages. (The factory
setting is for manual recovery.)

Environment-resistive Terminal, Sensor Connector
Terminal, or Screw-less Clamp Terminal

Short-
circuit

L.’_] Output forced OFF.

1.

e

—_

AN

Has the external load
shorted?

External load

Refer to Load Short-circuit Protection: DRT2-OD16SLH and DRT2-
OD16SLH-1 on page 218 and Load Short-circuit Protection: DRT2-
0OD08C and DRT2-OD08C-1 on page 258 for more information.

Environment-resistive Terminals

The OMRON S8LIL1 Power Supply Unit is recommended for the I1/0 power
supply. The load short-circuit detection function uses the transistor's ther-
mal shutdown, so when a Power Supply Unit with a low-capacity rating or
instantaneous shutoff overcurrent protection is used, the load short-circuit
may not be detected. Always use a Power Supply Unit with a rating of
100 W or higher if it uses a dropping overcurrent protection characteristic.
Always use a Power Supply Unit with a rating of 150 W or higher if it uses
intermittent overcurrent protection. The current limiter will protect the tran-
sistor even if short-circuit detection is disabled.

Sensor Connector Terminals

The OMRON S8LIL1 Power Supply Unit is recommended for the I1/0O power
supply. If a Power Supply Unit with a dropping overcurrent protection char-
acteristic is used, the load short-circuit may not be detected. Always use a
Power Supply Unit with a rating of 100 W or higher if it uses a dropping
overcurrent protection characteristic. Always use a Power Supply Unit with
a rating of 150 W or higher if it uses intermittent overcurrent protection. The
current limiter will protect the transistor even if short-circuit detection is dis-
abled.

I/O Indicator Status when Short-circuit is Detected (Environment-resistive Terminal Input Units)

H Automatic Recovery Mode

Note

When the cause of the short-circuit has been removed, the short-circuit pro-
tection status will automatically be cleared by rewiring the corresponding con-
tact correctly. After short-circuit detection, the short-circuit protection status
will also be cleared automatically by turning OFF the output. The output must
remain ON for checking the Status Area and indicators.

1/0 Indicator Status when Short-circuit Detected

J-A 1-B
"
7 ~ 7 N

Lit yellow. Lit red.

The box indicates the number of the corresponding connector.

Refer to SECTION 6 Environment-resistive Slaves for the position of the
actual indicator.
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M Manual Recovery Mode

Note

When the cause of the short-circuit is removed and the corresponding contact
is correctly rewired, the short-circuit protection status is cleared by turning ON
the I/O power or the communications power. When the 1/O power is OFF or
the output is OFF, the short-circuit protection status is maintained, so the
shorted locations can be easily identified from the indicator status during on-
site maintenance.

I/0 Indicator Status when Short-circuit Detected

[J-A []-B
~ 7
B ]
7 N
OFF Lit red.

The box indicates the number of the corresponding connector.

Refer to SECTION 6 Environment-resistive Slaves for the position of the
actual indicator.

SHT1 Indicator Status When Short-circuit Is Detected for a Sensor Connector Terminal I/0 Unit

This indicator lights red when a short-circuit error is detected.

I/O Indicator Status When Short-circuit Is Detected for a Screw-less Clamp Terminal I/O Unit

H Automatic Recovery Mode

When the wiring has been corrected to remove the short-circuit, the short-cir-
cuit protection status will automatically be cleared. The short-circuit protection
status will also be cleared automatically when the output is turned OFF. The
output must remain ON to check the Status Area and indicators.

Oto15 Oto15
N /20N 7
] ]

7N 72N

Lit yellow. Lit red.

H Manual Recovery Mode

Checking Using the
DeviceNet

Configurator
Checking Shorted Devices

1,2,3...

78

After the wiring has been corrected to remove the short-circuit, the short-cir-
cuit protection status is cleared by cycling the 1/0O power or the communica-
tions power. When the 1/0O power or the output is OFF, the short-circuit
protection status will be maintained, so short-circuited locations can be easily
identified from the indicator status during onsite maintenance.

Oto15 Oto15
\N_ 7

[ 1]
VRN
OFF Lit red.

The method used to check information from the DeviceNet Configurator (Ver.
2.20 or later) is described here.

The procedure for this checking method is the same from both the Main Win-
dow and the Maintenance Mode Window.

1. Turn ON the power to the DRT2-series Smart Slave.

2. Click the right mouse button over the icon of the DRT2-series Smart Slave
to be set in the Network Configuration Window, and select Monitor.
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Setting to Automatic/Manual Recovery Mode (Environment-resistive Terminals Only)

1.
2.

1,2,3...

3. Select the General Tab from the Monitor Device Window. If External Load
Short-circuit Detection is selected, a short-circuit has been detected.

General [OUT | Eror History |

Comment :
Last Maintenance Date

Unit Gonduction Time

2002/02/20
218 Hours

Metwark Power Yoltage
Metwork Power Woltage (Peak!
Metwark Power Voltage (Bottam)

240V
240V
239 W

I | Uit aitteranss
I | Hetictk Pawer oltaee drop

= | Connested Gamponent Mamterance
¥ External Load Short-circuit Detection

I | Giitaut) Fawer Supply, Error;

Glose

4. When a short-circuit detection has been confirmed, determine which de-
vice has shorted from the OUT Tab Page.

General OUT | Emor History |

Mo

[ 170 Comment

[ ON/OFF [ Maintena.. [ Short=cir.. |

]
o
0z
03
04
05
06
o7

Glear Value

Walve A
Valve B
Walve G
Valve D
Walve E
Walve F
Walve G
Walve H

ON
ON
QFF
ON
ON
ON
ON
ON

1973 Ge..

1321 TL

1969 Se..

1321 TL

1637 Se..

22117 5.
1321 TL
1321 TL

Mo Short..

Mo Short
Short-cir,
Mo Short

Mo Short..

Mo Short

Mo Short..

Mo Short

Glose

Turn ON the power to the DRT2-series Smart Slave.

From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the DRT2-series
Smart Slave to be set. Select Parameter and Edit to display the Edit De-

vice Parameters Window.

From the Maintenance Mode Window, click the right mouse button over the
icon of the DRT2-series Smart Slave to be set. Select Parameter and Edit

to display the Edit Device Parameters Window.

Select the OUT Tab.
Select either Manual or Automatic for the external output load short-cir-
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cuit recovery mode and click the OK Button.

Edit Device Parameters
General OUT |
Recover Mode of External Load Short-circuit
’V & {ffanual £ Automatic
Mo. [ L0 Gomment [ Detection M.. | Value [ Fault Action [
0 Vake A Time 45000000 Hold
m Valve B Count 6000 Clear
02 Vake G Time 30000000 | Glear
03 Valve D Count 8000 Hold
04 Vake E Time 20000000 | Hold
05 Valve F Time 20000000 Clear
06 Vake G Gount 20000000 | Glear
o7 Vakve H Count 20000000 Clear
Edit
Cancel

4. Select the General Tab, click the Download Button, and then click the Re-
set Button to reset the Unit.

5. Click the OK Button.

4-3-10 External Load Disconnected Detection
DRT2-ODIISLH(-1) and DRT2-MD32SLH(-1)

Function Overview This function monitors the current consumption for the external load and
detects an external load disconnection if the current drops below a set value.
(See note.) The indicators on the Slave can be used to check which contacts
have been detected. (See below.)

When a disconnection is detected, the External Load Disconnected Flag in
the Status Area will turn ON. The External Load Disconnected Flag can be
read by using the Configurator or explicit messages. Information on the con-
tacts that are disconnected can also be read.

The Configurator or explicit messages can be used to enable or disable this
function for each set of contacts. (External load disconnected detection is dis-
abled in the factory setting.)

There are two recovery methods that can be used when an external load dis-
connection is detected: automatic or manual. The Configurator or an explicit
message can be used to set the recovery method to automatic or manual.
(The factory setting is for manual recovery.)

Note If an external load with low current consumption is connected, a disconnection
may not be detected. Disable this function when the output current is 3 mA or
less.

Screw-less Clamp Terminal

Disconnected

\\
\— External load connection OK?

Bulb, etc.

Automatic Recovery Mode Recovery is automatic when the wiring is corrected.
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Manual Recovery Mode Recovery occurs when the wiring is corrected and the 1/0O power supply is
turned back ON.

I/0 Indicator Status when Disconnection is Detected

Oto 15
N/
Ad\
Flashing
red.
Setting Using the The method used to set values from the DeviceNet Configurator (Ver. 2.20 or
DeviceNet later) is described here.

Configurator

1,2,3... 1. Turn ON the power to the DRT2-series Smart Slave.

2. From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the DRT2-series
Smart Slave to be set. Select Parameter and Edit to display the Edit De-
vice Parameters Window.

From the Maintenance Mode Window, click the right mouse button over the
icon of the DRT2-series Smart Slave to be set. Select Parameter and Edit
to display the Edit Device Parameters Window.

3. Select the IN Tab.

Edit Device Parameters x|
General QUT IOperation Tirme I
— Recover Mode of External Load Off-wire
" Manual & futomatic
0. LD Gomment Detection M. Walue | Fault Action | Off-wire Det..
(i Wy Disabi
m Time 0 Glear Dizable
0z Time 0 Glear Dizable
0z Time 0 Clear Dizable
04 Time 0 Clear Dizable |
1] Time 0 Clear Dizable
1] Time 0 Clear Dizable
o7 Time 0 Clear Dizable
0z Time 0 Glear Dizable
ng Time 0 Clear Dizable
10 Time 0 Glear Dizable
1l Time 0 Clear Dizable
12 Time 0 Clear Dizable LI
Edit.. |
ok | setn |
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4. Double-click the name of the applicable terminal to display the following
window. Enable disconnection detection and click the OK Button.

Edit Terminal

LD Comment I

— Detection Mada

i Time

" Count

[0 {0- 4294967296 Times )
Valie {0 - 4204967295 Seconds )

—Fault Action
* Clear " Hald
— Off-wire Detection
f* Dizable " Enable
0] I Gancel |

5. Select the General Tab, click the Download Button, and then click the Re-

set Button to reset the Unit.
6. Click the OK Button.



SECTION 5
General-purpose Slaves

This section provides the specifications and describes the components, terminal arrangements, basic procedures for wiring,
and methods for connecting cables of General-purpose Slaves. Information on Slave settings, mounting and wiring methods
are also provided separately for each Slave type.
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5-1 Common Specifications for General-purpose Slaves

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

Item Specifications
Communications power 11025V DC
supply voltage (Supplied from the communications connector.)
I/0O power supply voltage [20.4t026.4V DC (24 V DC, -15 to +10%)
Noise immunity Conforms to IEC61000-4-4. 2 kV (power lines)
Vibration resistance 10 to 60 Hz, 0.7-mm double amplitude

60 to 150 Hz, 50 m/s?
For 80 min. in each direction

Shock resistance 150 m/s2, 3 times in each direction

Dielectric strength 500 V AC (between isolated circuits)

Insulation resistance 20 MQ min. at 250 V DC (between isolated circuits)
Ambient temperature —10 to +55°C

Ambient humidity 25% to 85% (with no condensation)

Operating environment No corrosive gases

Storage temperature —25 to +65°C

Mounting 35-mm DIN Track mounting or M4 screw mounting
Mounting strength 50 N

Track direction: 10 N

Screw tightening torque M2 (communications connector lock screws): 0.26 to
0.3 N:m

M3 wiring screws: 0.5 N-m
M3 mounting screws: 0.5 N-m
M4 (Unit mounting screws): 0.6 to 0.98 N-m

Note Some items for the DRT2-ROS16 (Remote I/O Terminal with relay outputs)
have different specifications. Refer to 5-5-8 Remote I/O Terminal with 16
Relay Outputs: DRT2-ROS16.

5-1-1 Current Consumption and Weights

The following table lists the current consumption and weights for general-pur-

pose Slaves.
Model Communications current Weight
consumption

DRT2-ID08 55 mA max. 135 g max.
DRT2-ID08-1 55 mA max. 135 g max.
DRT2-OD08 50 mA max. 135 g max.
DRT2-OD08-1 45 mA max. 135 g max.
DRT2-MD16 55 mA max. 145 g max.
DRT2-MD16-1 50 mA max. 145 g max.
DRT2-ID16 60 mA max. 140 g max.
DRT2-ID16-1 60 mA max. 140 g max.
DRT2-OD16 60 mA max. 140 g max.
DRT2-OD16-1 60 mA max. 140 g max.
DRT2-ROS16 395 mA max. 260 g max.
XWT-ID08 (See note.) 5 mA max. 80 g max.
XWT-ID08-1 (See note.) 5 mA max. 80 g max.
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Model Communications current Weight
consumption
XWT-ID16 (See note.) 10 mA max. 120 g max.
XWT-ID16-1 (See note.) 10 mA max. 120 g max.
XWT-ODO08 (See note.) 4.5 mA max. 80 g max.
XWT-OD08-1 (See note.) |4.5 mA max. 80 g max.
XWT-OD16 (See note.) 10 mA max. 120 g max.
XWT-OD16-1 (See note.) |10 mA max. 120 g max.
DRT2-ID16TA 80 mA max. 300 g max.
DRT2-ID16TA-1 80 mA max. 300 g max.
DRT2-OD16TA 80 mA max. 300 g max.
DRT2-OD16TA-1 80 mA max. 300 g max.
DRT2-MD16TA 80 mA max. 300 g max.
DRT2-MD16TA-1 80 mA max. 300 g max.
DRT2-ID16S 230 mA max. 90 g max.
DRT2-ID16S-1 230 mA max. 90 g max.
DRT2-MD16S 135 mA max. 95 g max.
DRT2-MD16S-1 135 mA max. 95 g max.
DRT2-ID16ML 60 mA max. 85 g max.
DRT2-ID16ML-1 60 mA max. 85 g max.
DRT2-ID16MLX 60 mA max. 95 g max.
DRT2-ID16MLX-1 60 mA max. 95 g max.
DRT2-OD16ML 75 mA max. 105 g max.
DRT2-OD16ML-1 75 mA max. 105 g max.
DRT2-OD16MLX 75 mA max. 115 g max.
DRT2-OD16MLX-1 75 mA max. 115 g max.
DRT2-ID16SL 28 mA max. 240 g max.
DRT2-ID16SL-1 28 mA max. 240 g max.
DRT2-OD16SL 32 mA max. 240 g max.
DRT2-OD16SL-1 32 mA max. 240 g max.
DRT2-ID16SLH 32 mA max. 250 g max.
DRT2-ID16SLH-1 32 mA max. 250 g max.
DRT2-OD16SLH 35 mA max. 250 g max.
DRT2-OD16SLH-1 35 mA max. 250 g max.
DRT2-ID32ML 100 mA max. 120 g max.
DRT2-ID32ML-1 100 mA max. 120 g max.
DRT2-OD32ML 120 mA max. 100 g max.
DRT2-OD32ML-1 120 mA max. 100 g max.
DRT2-MD32ML 110 mA max. 120 g max.
DRT2-MD32ML-1 110 mA max. 120 g max.
DRT2-ID32B 100 mA max. 50 g max.
DRT2-ID32BV 100 mA max. 50 g max.
DRT2-ID32B-1 100 mA max. 50 g max.
DRT2-ID32BV-1 100 mA max. 50 g max.
DRT2-OD32B 120 mA max. 50 g max.
DRT2-OD32BV 120 mA max. 50 g max.
DRT2-OD32B-1 120 mA max. 50 g max.
DRT2-OD32BV-1 120 mA max. 50 g max.
DRT2-MD32B 110 mA 50 g max.
DRT2-MD32BV 110 mA 50 g max.
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Model Communications current Weight
consumption

DRT2-MD32B-1 110 mA 50 g max.

DRT2-MD32BV-1 110 mA 50 g max.

DRT2-ID32SL 100 mA max. 480 g max.
DRT2-ID32SL-1 90 mA max. 480 g max.
DRT2-OD32SL 80 mA max. 480 g max.
DRT2-OD32SL-1 75 mA max. 480 g max.
DRT2-MD32SL 80 mA max. 480 g max.
DRT2-MD32SL-1 80 mA max. 480 g max.
DRT2-ID32SLH 100 mA max. 480 g max.
DRT2-ID32SLH-1 105 mA max. 480 g max.
DRT2-OD32SLH 80 mA max. 480 g max.
DRT2-OD32SLH-1 85 mA max. 480 g max.
DRT2-MD32SLH 90 mA max. 480 g max.
DRT2-MD32SLH-1 90 mA max. 480 g max.

Note The communications current consumption indicated for Expansion Units are
the additional current consumed when the Expansion Unit is connected to a
Basic Unit. For example, the current consumption for a DRT2-ID16 Basic Unit
used with an XWT-OD16 Expansion Unit is 60 + 10 = 70 mA.

5-2 Connecting Communications Cables to General-purpose

5-2-1

Slaves

Communications cables are connected to General-purpose Slaves using nor-

mal square connectors.

Connecting Communications Cables

Use the following procedure to prepare the communications cables and con-
nect them to the connectors.

The same methods are used to connect the cables to connectors with and

without set screws.

1,2,3.. 1.

Remove about 30 to 80 mm of the cable covering, being careful not to dam-

age the mesh shield underneath. Do not remove more than necessary. Re-
moving excessive cable covering may cause a short-circuit.

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

P

2. Peel back the mesh shield carefully to expose the signal lines, power lines,
and the shielding wire. The shielding wire will be loose on the outside of
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88

the other lines, but it is harder than the mesh shield and should be easily
identified.

__ Shield wire

Remove the exposed mesh shield, remove the aluminum tape from the sig-
nal and power lines, and strip the covering from the signal and power lines
to the proper length for the crimp terminal connectors. Twist together the
wires of each of the signal and power lines.

_— ,
%

N e
— —
N

/\/
Strip to match

the crimp
terminals.

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

Orient the connector properly, loosen the line set screws, and then insert
the lines in order: Red, white, shield, blue, and then black.

Connectors without set screws do not require lines to be secured with
screws as with previous connectors. Push up the orange tab and then in-
sert each line into the back of each hole.

Release the orange lever after inserting the lines, and gently pull each line
to check that it is securely connected to the connector.

Red (+V)

White

(CAN H)

/ Shield

S
%

There are colored stickers provided on the Master Unit and Slaves that
match the colors of the lines to be inserted. Check that the colors of the
lines and stickers match when wiring the connectors.

Note The colors used are as follows:

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

Note Secure the DeviceNet cable near the Unit to prevent any force from being
applied to the Unit’s connector.

Precautions

Recommended Crimp PHOENIX CONTACT, A-/Al-series Crimp Terminals
Terminals
Cable type Connector type Applicable tool
XW4B-05C1-H1-D XW4B-05C4-TF-D | XW4G-05C1-H1-D
XW4B-05C1-V1R-D XS4B-05C4-T-D XW4G-05C4-TF-D
MSTB2.5/5-ST-5.08AU
Thin Cable Signal line Al 0.25-6BU Al 0.25-8YE Al 0.25-8YE CRIMPFOX
Power line | Al 0.5-6WH Al 0.5-10WH Al 0.5-10WH ZA3
Thick Cable | Signal line A1-6 A1-10 A1-10
Power line Al 2.5-8BU Al 2.5-10BU Al 2.5-10BU
OMRON XW42Z-00C The end of the screwdriver has the following dimensions.

Screwdriver for Fastening

Line Set Screws Side View Front View

) L

‘ ‘

* ‘

0.6 mm 3.5 mm
Supplying . Connect the +V and -V of the power lines to the connectors in the same way
Communications Power as for communications cables. If the communications power supply is in one

Using T-branch Taps location only, connect a shield to the connectors when securing them, and

ground to 100 Q max.

T-branch Tap or Power

Supply Tap
V+
CAN H -
Shield Communications —
© cable — & ®
SAN ) » —@]©
Communications
power supply
\
‘ﬂt@ —
FG + V- — FG
Communications| /@—V
power supply
= Ground (100 Q max.) Ground
(100 @ max.)

Power supply with cable grounded
(one location only)

5-2-2 Connecting Communications Cables to the Nodes

Align the node connector with the cable connector and fully insert the project-
ing part of the cable connector into the node connector.

Depending on the type of Slave used, the connectors are secured with screws
or there is no component for securing the connectors. Always secure the con-
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Precautions

Multi-drop Connections
(Thin Cables)

Multi-drop Connections
with Special Connector
(Thin or Thick Cables)

90

nectors that can be secured with set screws to a tightening torque of 0.25 to
0.3 N-m.

Master Input Terminal Output Terminal

-

*E! oy

sl

L]
[ [ |

=
A=
[ ]

A

The connectors provided with the Units can be used for multi-drop connec-
tions by inserting two lines of the same color into a single hole, as shown in
the following diagram.

Example:
Multi-drop Connection for a Connector without Set Screws

L

eSegeveyeY

(7777

————l

When inserting two lines into the same hole, first insert them together into a
pressure-welded terminal, as shown below.

Pressure-welded terminal for 2 lines
—

Crimp terminal Lines

We recommend using the following crimp terminals and crimp tools.

Connector Pressure-welded terminal Tool
XW4B-05C1-H1-D AI-TWIN2 x 0.5-8WH CRIMPFOX UD6
MSTB2.5/5-ST-5.08 | PHOENIX CONTACT or
XW4B-05C1-V1R-D CRIMPFOX ZA3
XW4G-05C1-H1-D  |HO0.5/16.5 ZH

Weidmueller

A multi-drop wiring connector (sold separately) can be used to wire a multi-
drop connector for either Thin or Thick Cables. This multi-drop wiring connec-
tor is required when using Thick Cables, which are too thick for two lines to fit
into the connector provided with the Units.

Purchase the multi-drop wiring connector when using Thick Cables for multi-
drop connections.
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The multi-drop wiring connector cannot be used with Master Units if it will
come in contact with Units mounted next to the Master Unit. Use a T-branch
Tap to wire the connection instead.

5-3 Mounting Terminating Resistors

T-branch Tap
Terminating Resistors

Terminal-block
Terminating Resistors

Terminating Resistors must be used at both ends of the trunk line.

A Terminating Resistor is either connected to a T-branch Tap or a Terminal-
block Terminating Resistor is connected to a communications cable extended
from a node.

Terminating Resistors are included with the T-branch Tap.

Insert the Terminating Resistor into the T-branch Tap, as shown in the follow-
ing diagram. The Terminating Resistor can face either direction.

The DRS1-T Terminal Block has a built-in Terminating Resistor. Attach crimp
terminals to the communications cable in the same way as connecting a stan-
dard terminal block, and securely screw the terminals to the Terminal-block
Terminating Resistor.

Use M3 crimp terminals for the signal wires.

Tighten the screws to a torque of 0.3 to 0.5 N-m.

—
6.0 mm max. 6.0 mm max.
I LN

5-4 Maintenance Information Window

This section describes the Maintenance Information Window, which can be
used to check the status of various general-purpose Slaves. The Monitor
Device Window can be used to check the same Slave status information, but
the examples in this section uses the Maintenance Information Window. Refer
to 4-1-2 Maintenance Mode Window for details on the differences between
the Maintenance Information Window and the Monitor Device Window.
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5-4-1 Checking Maintenance Information

From the DeviceNet Configurator’s Main Window, click the right mouse button
and select Maintenance Information. (From the Maintenance Mode Window,
double-click the icon of the desired Slave.

General Window

Maintenance Information x|
General ]OUT ] N ] Operation Time ] Errar History ]
Comment :
Last Maintenance Date : 2003/01/01
Unit Conduction Time : 0 Hours
Metwork, Power Voltage : 244N
Network Power Voltage (Peak) : 245
Metwark. Power Valtage (Bottom) : 243
(I W Operation Time Over
- v Input Power Supply Error
¥ Connected Component Maintenance r —— Status check boxes
W COff-wire Detection (Status flags)
-
Save Maintenance Counter |
Close
Item Description
Comment Displays up to 32 characters of text set as the Unit comment.

Last Maintenance
Date

Displays the last maintenance date that was set.

Unit Conduction
Time

Displays the total time that the Unit has been ON (cumulative
power ON time).

Network Power Volt-

Displays the present network power supply voltage.

age
Network Power Volt- | Displays the maximum power supply voltage up to the present
age (Peak) time.

Network Power Volt-
age (Bottom)

Displays the minimum power supply voltage up to the present
time.

Update Button

Click this Button to update the Maintenance information.

Save Maintenance
Counter

This function saves the Maintenance counter value in the Unit.
If this function is used, the previous value will be retained
when the power supply is turned OFF and ON again.

Note Always update the information when the parameters have been edited or set.

Status Check Boxes
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The flags (check boxes) shown in the following table will be turned ON when
the corresponding error occurs.

Item

Description

Unit Maintenance

ON when the total Unit ON time exceeds the set value.

Network Power Volt-
age Drop

ON when the network power supply voltage falls below the set
value.

Connected Device
Maintenance

ON when any 1/0O point’s Total ON Time Monitor or Contact
Operation Counter exceeds its user-set monitor value.
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Item

Description

External Load/Sen-
sor Disconnected
Detection

ON when the External Load Disconnected Detection or Sen-
sor Disconnection Detection function is triggered.

Models supporting External Load Disconnected Detection (for
outputs): DRT2-ODLIISLH(-1) and DRT2-MD32SLH(-1)
Screw-less Clamp Terminals

Models supporting Sensor Disconnected Detection (for
inputs): DRT2-IDLILISLH(-1) and DRT2-MD32SLH(-1) Screw-
less Clamp Terminals

Sensor Power Short-
circuit Detection and
External Load Short-
circuit Detection

ON when the External Load Short-circuit Detection or Sensor
Power Short-circuit Detection function is triggered.

Models supporting this function (for inputs): DRT2-
IDLICISLH(-1) and DRT2-MD32SLH(-1) Screw-less Clamp
Terminals and DRT2-ID16S(-1) and DRT2-MD16S(-1) Sensor
Connector Terminals

(When using a Sensor Connector Terminal, the I/O power sup-
ply to the entire Terminal will be turned OFF if a short circuit is
detected in even one sensor’s power supply.)

Operation Time Over

ON when the measured operation time exceeds the user-set
monitor value.

Basic models*: DRT2-MD16(-1), DRT2-ID16(-1), and DRT2-
OD16(-1)

Relay output model*: DRT2-ROS16

Sensor Connector models: DRT2-MD16S(-1)

3-tier 1/0 Terminal Block models: DRT2-[ ID16TA(-1)

MIL Connector models: DRT2-LID16ML(X)(-1), DRT2-
[ID32ML(-1),

DRT2-[ 1D32B(-1), and DRT2-[ ID32BV(-1)

Screw-less Clamp models: DRT2-[IDLICISL(-1) and DRT2-
CIDLICISLH(-1)

*This function can be used in these models only when an
Expansion Unit is mounted and the Slave operates as an 1/0
Unit.
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Item

Description

I/0O Power Supply
Error (Input)

ON when the input power supply is OFF.

Basic models*: DRT2-1D08(-1), DRT2-MD16(-1), and DRT2-
ID16(-1)

Relay output model*: DRT2-ROS16

Sensor Connector models: DRT2-MD16S(-1)

3-tier /0 Terminal Block models: DRT2-ID16TA(-1) and
DRT2-MD16TA(-1)

MIL Connector models: DRT2-ID16ML(X)(-1), DRT2-
ID32ML(-1) and DRT2-MD32ML(-1), DRT2-ID32B(-1), DRT2-
MD32B(-1), DRT2-ID32BV(-1), and DRT2-MD32BV(-1)
Screw-less Clamp models: DRT2-IDLILISL(-1), DRT2-
IDLICISLH(-1), DRT2-MD32SL(-1), and DRT2-MD32SLH(-1)
*This function can be used for outputs in these models only

when an Expansion Unit is mounted and the Slave operates
as an I/0 Unit.

I/O Power Supply
Error (Output)

ON when the output power supply is OFF.

Basic models*: DTR2-OD08(-1), DRT2-MD16(-1), and DRT2-
OD16(-1)

Relay output model*: DRT2-ROS16

Sensor Connector models: DRT2-MD16S(-1)

3-tier /0 Terminal Block models: DRT2-ID16TA(-1) and
DRT2-MD16TA(-1)

MIL Connector models: DTR2-OD16ML(X)(-1), DRT2-
OD32ML(-1), DRT2-MD32ML(-1), DRT2-OD32B(-1), DRT2-
MDD32B(-1) DRT2-OD32BV(-1), and DRT2-MD32BV(-1)
Screw-less Clamp models: DRT2-ODLILISL(-1), DRT2-
ODLILISLH(-1), DRT2-MD32SL(-1), and DRT2-MD32SLH(-1)
*This function can be used for outputs in these models only

when an Expansion Unit is mounted and the Slave operates
as an I/0 Unit.

Tabs in the Maintenance Information Window

OUT Window
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Terminals are listed in numerical order.

B
General 00T ] Operation Time ] Error History]
Mo [ 170 Camment | Maintena.. [ Off-wire. [ Off-wire.. |
o0 Walve 00 29 Seco. | -——— | ————-
1)l Walve 01 # Seco.. | ———— | ————
02 Walve 02 42 Seco.  ————— —————
203 Walve 03 43 Seco.. | Off-wire  Off-wire
04 Walve 04 45 Seco. | —-——— ————-
05 Valve 05 46 Seco..  ——-— -
06 Walve 06 48 Seco..  ———  —————
a7 Walve 07 49 Seca. | —--—  ————-
iG] Walve 08 51 Seco. | ——-—— -
09 Walve 09 52 Seco.. | ——-— | ————-
10 Yalve 10 54 Seco..  -———  —————
1 Walve 11 55 Seco. | —---——  ————
12 Walve 12 56 Seco. | —--——  ————
13 Valve 13 58 Seco.. | ———— | ————-
14 Walve 14 59 Seco.  -—————  —————
15 Walve 15 i1 Seco. | —--——  ————-
Cloze
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Item Description
Comment Displays up to 32 characters of text set as the output comment
for each output.
Maintenance Displays the maintenance counter for each output. If the main-
Counter tenance counter exceeds the threshold value, a warning icon

will be displayed on the left side of the output’s No. column.

Total ON Time Monitor: Units = seconds
Contact Operation Counter: Units = operations

Load Disconnection |If load disconnection detection (off-wire detection) is enabled,

Detection either Not off-wire or Off-wire will be displayed.

If off-wire detection is disabled, --- will be displayed.
Load Short-circuit If load short-circuit detection is enabled, either No short-circuit
Detection or Short-circuit will be displayed.

If short-circuit detection is disabled, --- will be displayed.
Load Disconnection | Records information when a disconnection occurred. When

Detection History load disconnections are not being detected, --- will be dis-
played.

Load Short-circuit Records information when a short-circuit occurs. When load

Detection History short-circuits are not being detected, --- will be displayed.

Note 1. The Load Disconnection Detection and Load Disconnection Detection His-
tory functions are supported by the following models:
DRT2-ODLICISLH(-1) and DRT2-MD32SLH(-1) Screw-less Clamp Termi-
nals

2. The Load Short-circuit Detection and Load Short-circuit Detection History
functions are supported by the following models:
DRT2-MD16S(-1) Sensor Connector Terminals and DRT2-OD16SLH(-1)
Screw-less Clamp Terminals.

IN Window Terminals are listed in numerical order.

Maintenance Information x|

General | OUT N ]Operation Time | Error History |

Mo [ 170 Comment [ Maintenan.. | Short-cir_ | Off-wire O_. | Short-cir_ [ Offt-wire .|
oo Senzor 00 0 Seconds | Mo Short.  ————- Mo Short..  ————-
o Sengar 01 0 Seconds Mo Short.  ————- Mo Short.  —-———-
0z Senzor 02 0 Seconds | Mo Short. | On-wire Mo Short..  On—wire
03 Senzor 03 0 Seconds | Mo Short.  ———— Mo Shart..  ———-
04 Senzor 04 0 Seconds | Mo Short.  ————- Mo Short..  ————-
05 Sensor 05 0 Seconds Mo Short.  ————- Mo Short.  —-———-
06 Senzor 06 0 Seconds | Mo Short.,  ———- Mo Short.  ———-
av Senzor 07 0 Seconds | Mo Shart.  --——- Mo Shart..  ————-
0g Senzor 08 0 Seconds | Mo Short.. | Cn-wire Mo Short..  On-wire
09 Sensor 09 0 Seconds Mo Short.  ————- Mo Short.  —-———-
10 Senzor 10 0 Seconds | Mo Short.  ———— Mo Shart..  ———-
1 Senzor 11 0 Seconds | Mo Shart.  --——- Mo Shart..  ————-
12 Senzor 12 0 Seconds | Mo Short.  ————- Mo Short..  ————-
13 Sensor 13 0 Seconds Mo Short.  ————- Mo Short.  —-———-
14 Sensor 14 0 Seconds | Mo Short.  ———— Mo Shart..  ———-
15 Senzor 15 0 Seconds | Mo Shart.  —-———- Mo Shart..  ————-

Glose

Item Description
Comment Displays up to 32 characters of text set as the input comment
for each input.
Maintenance Displays the maintenance counter for each input. If the main-
Counter tenance counter exceeds the threshold value, a warning icon

will be displayed on the left side of the input’s No. column.

Total ON Time Monitor: Units = seconds
Contact Operation Counter: Units = operations
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Note

Operation Time Window
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Note

Item Description
Power Supply Short- | When sensor power short-circuit detection is ON for each
circuit input, Shorted will be displayed.
Disconnection If sensor disconnection detection (off-wire detection) is
Detection enabled for each input, either Connected or Disconnected will

be displayed.
If disconnection detection is disabled, --- will be displayed.

Power Supply Short- | Records information when a short-circuit occurred.
circuit History

Disconnection

Records information when a disconnection occurred even

Detection History once.
1. The Sensor Disconnection Detection function is supported by the following
models:
DRT2-IDLIISLH(-1) and DRT2-MD32SLH(-1) Screw-less Clamp Termi-
nals
2. The Sensor Power Supply Short-circuit function is supported by the follow-

ing models:

DRT2-IDLIISLH(-1) and DRT2-MD32SLH(-1) Screw-less Clamp Termi-
nals and DRT2-ID16S(-1) and DRT2-MD16S(-1) Sensor Connector Termi-
nals

Terminals are listed in numerical order.

Maintenance Information E =]

General | OUT | IN Operation Time ]Error Histary |

Mo [ Equipment Name | Response Time [ Peak_walue [ Error Hold |
i} Ciylinder A00 0 mz Oms  -—
m Coylinder A01 0 ms Oms  -—
0z Crylinder ADZ2 0 mz Oms  -—

) 03 Cylinder A3 5652 mz 5652 msz Exceed
04 Ciylinder &04 0 mz Oms  -—
05 Cylinder A05 0 ms Oms  -—
0g Crylinder ADG 0 mz Oms  -—
07 Cylinder 407 0 mz Ome -

Glose
Item Description

Monitored Device
Name each monitored device.

Displays up to 16 characters of text set as the comment for

Operation Time

Displays the operation time (in ms) for each device. If the
operation time exceeds the threshold, a warning icon will be
displayed on the left side of the terminal’s No. column.

Peak Operation Time | Displays the maximum operation time that has occurred.

Error History

If the operation time exceeded the threshold value even once,
Over-threshold will be displayed.

1.

The Operation Time Monitor function is supported by the following models:
Basic models: DRT2-MD16(-1), DRT2-ID16(-1), and DRT2-OD16(-1)
Relay output model: DRT2-ROS16

(Supported only when an Expansion Unit is mounted and the Slave oper-
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Error History Window

ates as an I/0O Unit.)

Sensor Connector models: DRT2-MD16S(-1)
3-tier /O Terminal Block models: DRT2-LID16TA(-
MIL Connector models: DRT2-L1D16ML(X)(-1
DRT2-[1D32B(-1), and DRT2-[1D32BV(-1)
Screw-less Clamp models: DRT2-[IDLICISL(-1) and DRT2-LIDLICISLH(-1)

The Peak Operation Time and Error History functions are supported by the
following models:

3-tier I/O Terminal Block models: DRT2-[ID16TA(-1)

MIL Connector models: DRT2-LID16ML(X)(-1), DRT2-[ID32ML(-1),
DRT2-[1D32B(-1), and DRT2-[ 1D32BV(-1)

Screw-less Clamp models: DRT2-[IDLILISL(-1) and DRT2-LIDLILISLH(-1)

1)
), DRT2-CID32ML(-1),

General | OUT |IN | Operation Time  Error History

Content [ MWetwork Power Voltags [ Unit Gonduction Time [
@ Connection Time Out 239V 1 Hours
O Connection Time Out 206Y 1 Hours
O Mode Address duplicated 206Y 1 Hours
@ Connection Time Out 06 1 Hours
Glear
Close
Item Description
Content Displays the contents of the communications errors that

occurred.

Network Power Volt-

Displays the power supply voltage being supplied when the

age error occurred.
Unit Conduction Displays the total time that the network power supply had
Time been ON when the error occurred. DRT2-TS04L1 only)

Clear Button

Clears the error history.

Note The Unit Conduction Time display is supported by the following models:

3-tier I/O Terminal Block models: DRT2-[ID16TA(-1)

MIL Connector models: DRT2-CID16ML(X)(-1), DRT2-0JD32ML(-1), DRT2-
[ID32B(-1), and DRT2-[1D32BV(-1)
Screw-less Clamp models: DRT2-CIDCITISL(-1) and DRT2-CIDCITISLH(-1)

5-5 Remote I/O Terminals with Transistors
5-5-1 Node Address, Baud Rate, and Output Hold/Clear Settings

This section describes the Slaves' node address setting, baud rate settings,
and hold/clear outputs for communications error settings. These settings are

made as follows:

Node address setting: Rotary switch
Baud rate setting: Automatic follow-up
Output hold/clear setting: Software switch
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Node Address The node address of the Remote I/O Terminal is set as a decimal, using the
Settings left rotary switch for the ten's digit, and the right rotary switch for the one's

digit. (Up to 63 nodes can be set.)
Node addresses 64 to 99 can be set from the Configurator, using the following
method.

Note 1. The rotary switch settings are read when the power is turned ON.

2. The rotary switches of the DRT2-LIDLILIML(X)(-1) are located on the top
of the Terminal.

Node address setting (one's
digit)
Node address setting (ten's
digit)

Setting Node Addresses Using the DeviceNet Configurator

1,2,3... 1. Select Setup Node Address/Baud rate from the Tools Menu.

5 Untitled - C==|
Nelwork Edit ¥iew Device EDS File [l Ortion Help
|DEE[2 B 5 el Sl |$|§<\iﬂa|$ﬂ |2 | 82| &

Setup Mode Address/Baud rate..

S/ Hordare . & ﬁ @
E! 43 Vendor
(18, OMRON Garparation
é--a DevineType
S AC Drives
g Communioations Adapter

[+ General Purpose Diserate /0
l o Gereric Device

g
¥ didy Human-Machine Interface @ ]
) 2, Position Contraller &3 -
#05 #59 #62
DRTE-IDIES  DeviceMet CSTW-DRM21

| Esez

DRTE ADU4 DFlT1 COM DRT2- \DIG*‘XW.
| Eus2 | Elus2 | Elus2

[ |OMRON 3GEFE/E2-DRM21  [|D:458 [S00K Bit/s | @ On-line RILIM A

2. The following window will be displayed. Input the node address of the Unit
to be changed and the new node address, and then click the Change But-
ton.

Setup Hade 2

~Targat Node Address
bl =1 Setup Range - 53
~Changs Node Addrass
MNew Mode Address : [0 _,::' Setup Range 0 - 63
Changs |

~Change Baud rate

Current Setup : 500K Bit/=

Mew Setup : | 125K Bit's = Changa |
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Note Any node address within the setting range can be used as long as it is not
already set for another node. Setting the same node address for more than
one node will cause a node address duplication error and communications will

not start.
Baud Rate Setting The baud rate of the whole system is determined by the baud rate set for the
Master Unit. Setting the baud rate for each Unit is not required.
Output Hold/Clear Use the Configurator to set the output hold/clear settings. The factory setting
Setting is for outputs to be cleared.

OFF (Clear): When a communications error occurs, all of the output data
from the Master is cleared to 0.

ON (Hold):  When a communications error occurs, the output data from
the Master is held at its previous status.

The Output Hold/Clear setting method is shown below.
Setting Output Hold/Clear from the Configurator

1,2,3... 1. From the Main Window, open the Network Configuration Window and dou-
ble-click or click the right mouse button over the icon of the corresponding
DRT2-series Smart Slave. Select Parameter and Edit to display the Edit
Device Parameters Window.
From the Maintenance Mode Window, open the Network Configuration
Window in the Configurator and click the right mouse button over the icon
of the corresponding DRT2-series Smart Slave. Select Parameter and
Edit to display the Edit Device Parameters Window.

2. Select the OUT Tab.

Edit Device Parameters E
General  OUT |
= Fesaver bade af Ertermal|losd Shart et
£ b el €01 Automatic
Mo 1/0 Carnrnent Detection Walue | Fault Action B

oo | [Tme | 0lHd |
m Time Clear

02 Time
03 Time
04 Time
05 Time
g Time
07 Time
08 Time
03 Time
10 Time
1l Time
12 Time

Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear

Clear
Clear |
Clear

rooooooooooo oo

13 T!me Clear LI
Edit..
Cancel |
3. Double-click the name of the applicable terminal to display the following
window.
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Select either Clear or Hold for the output during a communications error.
Click the OK Button.

Edit Terminal [ x]

140 Comment : I

Detection Mode
’7 & Time © Count

0 [0-4294367295 Times |

Value : [ 0- 4234957255 Secands |

" Fault &ction

 Clear o Hnld
cos |

4. After checking that the setting that the output during a communications er-
ror is reflected in the Edit Device Parameters Window, select the General
Tab and click the Download Button.

5-5-2 Increasing I/O Using an Expansion Unit

A single Basic Unit can be combined with a single Expansion Unit.

Expansion Unit Combinations

Basic Unit Expansion Unit Inputs Outputs
DRT2-ID16 None 16 0
XWT-ID08-(1) 24 0
XWT-0D08-(1) 16 8
XWT-ID16-(1) 32 0
XWT-OD16-(1) 16 16
DRT2-OD16 None 0 16
XWT-ID08-(1) 8 16
XWT-0D08-(1) 0 24
XWT-ID16-(1) 16 16
XWT-OD16-(1) 0 32
DRT2-ROS16 |None 0 16
XWT-ID08-(1) 8 16
XWT-0D08-(1) 0 24
XWT-ID16-(1) 16 16
XWT-OD16-(1) 0 32
Mounting Expansion Units
1,2,3... 1. Remove the cover from the right side of the Basic Unit.
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Supplying I/O Power

Note

2. Join the connector of the Expansion Unit directly to the connector of the
Basic Unit.

3. Insert the connector of the Expansion Unit securely into the connector of

the Basic Unit.

When supplying I/0 power to an Expansion Unit in a combination of two Input
Units (Basic Input Unit and Expansion Input Unit), I/O power is supplied to the

Basic Unit only.

For combinations of a Basic Input Unit with an Expansion Output Unit, a Basic
Output Unit with an Expansion Input Unit, or two Output Units (Basic Output
Unit and Expansion Output Unit), the I/O power must be supplied to both the
Basic Unit and the Expansion Unit.

Refer to the following table to determine the correct wiring for the Unit combi-

nation being used.

Device combination

I/O power supply to Expansion Unit

Basic Input Unit (IN) + Expansion
Input Unit (IN):

Example: DRT2-ID16+XWT-ID16

Not required. (I/O power supply shared with
Basic Unit.) (See note 1.)

Basic Input Unit (IN) + Expansion
Output Unit (OUT):
Example: DRT2-ID16+XWT-OD16

Required. (/0O power supply required for both
Units.)

Basic Output Unit (OUT) + Expan-
sion Input Unit (IN):
Example: DRT2-OD16+XWT-ID16

Required. (/0O power supply required for both
Units.)

Basic Output Unit (OUT) + Expan-
sion Output Unit (OUT):

Example: DRT2-OD16+XWT-
OD16

Required. (I/O power supply required for both
Units.)

Basic Output Unit (OUT) + Expan-
sion Input Unit (IN):

Example: DRT2-ROS16+XWT-
ID16

Required. (/O power supply required for Expan-
sion Unit only.)

Basic Output Unit (OUT) + Expan-
sion Output Unit (OUT):

Example: DRT2-ROS16+XWT-

OD16

Required. (/0O power supply required for Expan-
sion Unit only.)

1. When an NPN or PNP Basic Input Unit and NPN Expansion Input Unit are
combined, the V terminals of the Basic Input Unit and Expansion Input Unit
are connected internally. (Example: DRT2-ID16(-1)+XWT-ID16)

When an NPN or PNP Basic Input Unit and PNP Expansion Input Unit are
combined, the G terminals of the Basic Input Unit and Expansion Input Unit
are connected internally. (Example: DRT2-ID16(-1)+XWT-ID16-1)

2. Always turn OFF the power to the Units before connecting an Expansion

Unit.
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5-5-3 Remote I/O Terminals with 8 Transistor Inputs: DRT2-ID08 (NPN)
and DRT2-ID08-1 (PNP)

Input Specifications

Item Specifications

Model DRT2-1D08 DRT2-1D08-1

Internal 1/O common | NPN PNP

Input points 8 points

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

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

OFF current 1 mA max.

Input current 6.0 mA max./point (for 24 V DC)
3.0 mA max./point (for 17 V DC)

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 8 points with one common

Component Names and Functions: DRT2-ID08 and DRT2-ID08-1

Rotary switches
Used to set node address.

DeviceNet o
indicators Input indicators
Indicate the input status of each contact.
| 1|
Communications e
connector S0 L
OMRON DRT2-ID08
REMOTE TERMINAL
[EiEielelEEiEieelE

Detachable
terminal block.
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Remote 1I/0 Terminals with Transistors Section 5-5

Internal Circuits

DRT2-ID08 (NPN)
Photo-
— N |
Vi |® o PR © V 24V DC
CAN H|® [P A B ——© 0
Physical t
DRAIN |© layer 2 —CCI’D ;l
CAN L|@ “53 Photo- b
o N\
V-|® 5 coupler Do
— ) sy % b
% . S o 1o
= o
- Do
DC-DC b
converter o
-isolated L
(non-isolated) : ® G
|
DRT2-ID08-1 (PNP)
PhOt?‘ © V 24V DC
—] “ coupler
v+[@ N ® 0
CAN H|® A S 01
i [
DRAIN|® et L
CAN L|© *% Photo- b
v-lo £ | Lpcowler N
o g LAY %
E N .
kS © G
~ |bc-nc ] |
converter !
(non-isolated) | | !

Wiring
DRT2-ID08 (NPN)

D hHBHH B B E
D 0 ® BB ®

-
N

- +

]
1/0 pltyer
supply

Blue (black)
Blue (black)

Brown (white),

Black (white)

Brown (red)

3-wire sensor with  2-wire sensor
NPN output (e.g., limit switch)
(photoelectric or

proximity sensor)
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Remote 1/0 Terminals with Transistors
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DRT2-ID08-1 (PNP)

I/0O power
supply

24V DC
1

10
O

2

®

.

|L

Blue (black
Black (white)

Blue (black)
Brown (white)

Brown (red)

3-wire sensor with  2-wire sensor

PNP output

(e.g., limit switch)

(photoelectric or
proximity sensor)

(O ONCIIGE CRR CER CRN®
® O 60 ® o ® ®

Note Wire colors in parentheses are the previous JIS colors for photoelectric and

proximity sensors.

Dimensions: DRT2-ID08 and DRT2-1D08-1

43.8
MS NS  NODEADDRESS 01 2 3 4 656 7 5 ;' =] |:|
@ Q Q C—— = — N
i @ 10 1
OMRON
o
To]
O (Q
1
S | L :
D[]
N\
115 o 29.8
49.6

5-5-4 Remote I/O Terminals with 8 Transistor Outputs: DRT2-OD08
(NPN) and DRT2-OD08-1 (PNP)

Output Specifications

104

Item Specifications
Model DRT2-OD08 DRT2-OD08-1
Internal I/O common |NPN PNP
Output points 8 points
Rated output current | 0.5 A/point, 4.0 A/common
Residual voltage 1.2 V max. 1.2 V max.

(at 0.5 A between each output
terminal and G)

(at 0.5 A between each output
terminal and V)

Leakage current

0.1 mA max.

ON delay time

0.5 ms max.




Remote 1I/0 Terminals with Transistors Section 5-5

Item Specifications
OFF delay time 1.5 ms max.
Number of circuits 8 points with one common

Component Names and Functions: DRT2-OD08 and DRT2-OD08-1

Rotary switches
Used to set node address.

DeviceNet
indicators Input indicators
Indicate the input status of each contact.
I T 1
MS NS NODE ADDRESS 01234567
. . m&Ss‘l :»,5‘564 m—
Communications m ‘
connector ®

OMRON_DRT2-OD08
REMOTE TERMINAL

glelElelelElelele
BEEiEREEERE
r_/"

Detachable
terminal block.

[©]

P |
®o oo o o|®

Internal Circuits
DRT2-0D08 (NPN)

V+
CAN H
DRAIN
CAN L

Photo- c
coupler | ©® V 24V DC
Physical ,/;;;:E“\, £5
layer NIh | =2

Internal circuits

DC-DC "/1[§ b
converter s /
(non-isolated) N

[© @ @ @ @]
;AL
R R O ;L

QO -—————————————————-2 O
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DRT2-0D08-1 (PNP)

V+ 2 PhothJ- L lj' © V 24V DC
CAN H|€ coupler 3 | oo
Physical —
DRAIN|® fayer :@Rli,; | —@ 1
CAN L|® N Lo
2 |
v-lo 3 N
= [
° : Lol
] Photo- 1 3 b
b coupler 3 | 1o
DC-DC = { iigg\) i =
converter T 1 03
(non-isolated) | | N g‘z @G
I 23
| EXxol
Wiring
DRT2-OD08 (NPN)
24V DC
—
10 11 12 13 14 15 16 17 18
O ® & 0 W © © ©
1 2 3 4 5 6 7 8 9:
e ]
1/0 power
supply

Solenoid valve,  Solenoid valve,
etc. etc.

DRT2-0D08-1 (PNP)

24V DC
10 11

® [ONNOIGIN CRR CRE CER®

OB L ® B ® ®
-
|

e

I/O power
supply

Solenoid valve,  Solenoid valve,
etc. etc.

Note Wire colors in parentheses are the previous JIS colors for photoelectric and
proximity sensors.
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Dimensions: DRT2-OD08 and DRT2-OD08-1

43.8
-
MSNS  NODEADDRESS © 1 2 3 468 7 5 — =8 D
@) Q Q N 5 — M
1 10 1
OmRON
o
Irs}
T Q
I
] L :
o L[]
115 5 298
49.6

5-5-5 Remote I/O Terminals with 16 Transistor Inputs: DRT2-ID16 (NPN)
and DRT2-ID16-1 (PNP)

Input Specifications

Item Specifications

Model DRT2-ID16 DRT2-ID16-1

Internal /O common |NPN PNP

Input points 16 points

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

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

OFF current 1 mA max.

Input current

6.0 mA max./point (for 24 V DC)
3.0 mA min./point (for 17 V DC)

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

16 points with one common
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Component Names and Functions: DRT2-ID16 and DRT2-ID16-1

Internal Circuits
DRT2-ID16 (NPN)

V+
CAN H
DRAIN
CAN L

Rotary switches

Used to set node address.

DeviceNet
indicators

Input ind

icators

Indicate the input status of each contact.

i

]

MS NS NODEADDRESS 0 1 2 3 4 5 6

T
7 8 9101112131415

558 556N
o

£0% £0%
10 Ny

OMRON_DRT2-ID16
REMOTE TERMINAL

gleEleEEEE

(O]

S

DRT2-ID16-1 (PNP)

V+
CAN H
DRAIN
CAN L

108

Detachable
terminal block

Photocoupler

EiSC|S S C|SISE]S]
eiEieieieieisieisiE

Internal circuits

Communications
connector
o]
@ Physi-
© cal
layer
©
©
DC-DC
converter
(non-isolated)
o]
© Physi-
© cal
layer
©
©

DC-DC
converter
(non-isolated)

AL ® V 24V DC
W 2 ——® 0
3 —0O 1
Lo
Phot [ b
 Photocoupler N
g T Lo
P2 BT T b
I S o 1o
t Lo
3 [
Lo
Lo
Lo
Lo
! © G
|
Photocoupler © V 24VDC
N
b T A © 0

—"M—@ 1

Internal circuits
R £
.~ ~~‘
1




Remote 1/0 Terminals with Transistors Section 5-5

Wiring

DRT2-ID16 (NPN)
24V DC
10 11 12 13 14 15 16 17 18
© O 6 66 0 © W B
1 2

O ® 6 60 ® ® ®

J

1/0 power E % § E S_“u;
supply S 3 . £ 3
& ® @ s a
3-wire sensor with  2-wire sensor
NPN output (e.g., limit
(photoelectric or  switch)
proximity sensor)
DRT2-1D16-1 (PNP)
24V DC
10 11 12 13 14 15 16 17 18
© O 60 66 0 0 0w & ®
1 2

©6 66 0 o 6 ®

J

1/0 power
supply

Brown (red)

Blue (black)
Black (white)

Blue (black)

Brown (white

3-wire sensor with  2-wire sensor
PNP output (e.g., limit
(photoelectric or switch)
proximity sensor)

Note Wire colors in parentheses are the previous JIS colors for photoelectric and
proximity sensors.
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Dimensions: DRT2-ID16 and DRT2-1D16-1

43.9
)
MS NS NODE ADDRESS 012 3456 7 8 9 10 111213 14 16 = — Ej |:|
. Q.QF 11 r :
X10 1
OMRCM o
Vo)
L o

= | L 5
o]

29.9

3.1

115

49.7

5-5-6 Remote I/O Terminals 16 Transistor Outputs: DRT2-OD16 (NPN)
and DRT2-OD16-1 (PNP)

Output Specifications

Item Specifications
Model DRT2-OD16 DRT2-OD16-1
Internal I/O common |NPN PNP
Output points 16 points
Rated output current | 0.5 A/point, 4.0 A/common
Residual voltage 1.2 V max. 1.2 V max.
(at 0.5 A between each output | (at 0.5 A between each output
terminal and G) terminal and V)
Leakage current 0.1 mA max. 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.
Number of circuits 16 points with one common

Component Names and Functions: DRT2-OD16 and DRT2-OD16-1

Rotary switches
Used to set node address.
DeviceNet -
indicators Output indicators
Indicate the output status of each contact.

I | ]
T I T I

MS NS NODEADDRESS 0 1 2 3 4 5 6 7 8 9 1011 121314 15

Communications
connector

CETN CETN
KOS IKOR

®

OMRON_DRT2-OD16
REMOTE TERMINAL

gleEleleEelEElE;
SleieieleieieleleiEl

Detachable
terminal block.

X1

(O]
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Internal Circuits
DRT2-OD16 (NPN)

V+
CAN H
DRAIN
CAN L

DRT2-0D16-1 (PNP)

V+
CAN H
DRAIN
CAN L

@ ®© @ © 0

Physi-
cal
layer

DC-DC
converter
(non-isolated)

@ © ® © 0]

Internal circuits

Photo-
coupler

Pl \‘
[ A
)

5% .-
/

Voltage
step-down

Photo:

coupler

K
AN
N

Physi-
ca
layer

DC-DC
converter
(non-isolated)

Internal circuits

\,':

Photo-
coupler

@—————————————————@l

L
2
Pl \‘
i
i ANy
}

W

Photo-

coupler

L
s
s
g
H v§ ]
N ,’
P

Voltage
step-down

o

[0 e

——————————a o <

© V 24V DC

24V DC
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Wiring
DRT2-0D16 (NPN)

24V DC
10 11

® [OIRCIGIROMIONIOI®
?3@4@5@8@
|

- +

1/0 power
supply
Solenoid valve, Solenoid valve,
etc. etc.
DRT2-0D16-1 (PNP)
24V DC

® O 6L
?3@4@5@8@
|

L
1/0 power
supply

Solenoid valve, Solenoid valve,
etc. etc.

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

Dimensions: DRT2-OD16 and DRT2-OD16-1

43.9
o l
Ms NS NODEADDRESS 0 1 2 3456 7 8 9101112131416 — =)
[  — |
< Q Q 5
OmRCM
o
7o)
L] G

O
R |
g
U5

29.9

3.1

115

49.7
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5-5-7 Remote I/O Terminals with 8 Transistor Inputs and 8 Transistor
Outputs: DRT2-MD16 (NPN) and DRT2-MD16-1 (PNP)

Input Specifications

Item Specifications

Model DRT2-MD16 DRT2-MD16-1

Internal I/O common | NPN PNP

Input points 8 points

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

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

OFF current 1 mA max.

Input current 6.0 mA max./point (for 24 V DC)
3.0 mA min./point (for 17 V DC)

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 8 points with one common

Output Specifications

Item Specifications
Model DRT2-MD16 DRT2-MD16-1
Internal I/O common |NPN PNP
Output points 8 points
Rated output current | 0.5 A/point, 4.0 A/common
Residual voltage 1.2 V max. 1.2 V max.
(at 0.5 A between each output | (at 0.5 A between each output
terminal and G) terminal and V)
Leakage current 0.1 mA max. 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits 8 points with one common

Component Names and Functions: DRT2-MD16 and DRT2-MD16-1

Rotary switches
Used to set node address.

DeviceNet o
indicators Input indicators
Indicate the input status of each contact.

|
— g

MS NS NODE ADDRESS 012345867 012345867
556 556
Y @ —— —
KOS INOR
® e

OMRON _DRT2-MD16
REMOTE TERMINAL

glgElelgEelEeEee
[EEEElEEElelcielels

-

Communications
connector

Detachable
terminal block.
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Internal Circuits
DRT2-MD16 (NPN)

Communications

connector
V+|©
CAN H|©
Physical
DRAIN © |ayer
CAN L|©
V-|©
" |bc-be N
converter
(non-isolated)

Internal circuits

A %

© V1 24V DC

Photo-
™ coupler
(v %
\_*,,,,,/
—©
Photo-
x coupler

i

——© 0
1
[
\
\
\
\
\
\
\
[

|
|
|
|
|
|
|
|
© G

DRT2-MD16-1 (PNP)

Communications

’—©O
© 1
[
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

Phot(la- _§
coupler
= 83 © V1 24V DC
S AN RN 3]
| -
|
Photo-
coupler

connector
V+|©
CAN H|©
DRAIN|® Physical
layer
CAN L|®
V-|©
~ |bc-DC
converter
(non-isolated)| |

114

Internal circuits

© G2
Photcl)- © Vi1 24V DC
 coupler
b /,S,P N © 0
'\‘5%//‘ i —M—— 0 1
[
N
Photo- b
™ coupler L
Y !
© G1
phot(l)_ % 4 © V1 24V DC
couple | ]
S G N
YR 1
& N
[
[
N
Photo- b
couple % | 3 Lo
By T
PR it - B ®
™ 28 © G2
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Wiring
DRT2-MD16 (NPN)
24V DC
1

] S

T 2% 5 3
@ E O = S
1/0 power T s | I/0 power
supply g 8 3 g 3 supply
o o o o o
3-wire sensor with 2-wire sensor Solenoid valve,  Solenoid valve,
NPN output (e.g., limit switch) etc. etc.

(photoelectric or
proximity sensor)

DRT2-MD16-1 (PNP)

ONONONONORCONONONONC,

CAICMIONONONCIICIIONONONT
B
e ENE-

1/0 power
supply

1/0 power
supply

Blue (black)
Black (white)

Blue (black)
Brown (white)

Brown (red)

3-wire sensor with  2-wire sensor Solenoid valve,  Solenoid valve,

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

Note Wire colors in parentheses are the previous JIS colors for photoelectric and
proximity sensors.
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Dimensions: DRT2-MD16 and DRT2-MD16-1

43.8
MS NS NODE ADDRESS 012 34566 7 0‘]]23415@7: ; E] D
@ Q Q LT LT 9 — [\
i @ 10 1
CmRCR
o
o)
] (°
1
S D L .
@[]
\J
115 5 29.8
49.6

5-5-8 Remote I/O Terminal with 16 Relay Outputs: DRT2-ROS16

Common Specifications

Item

Specifications

Communications power
supply voltage

111025V DC
(Supplied from the communications connector.)

Noise immunity

Conforms to IEC61000-4-4. 2 kV (power lines)

Vibration resistance

10 to 55 Hz, 0.7-mm double amplitude

Shock resistance

100 m/s?

Dielectric strength

500 V AC (between isolated circuits)

Insulation resistance

20 MQ min. at 250 V DC

Ambient temperature

—-10to +55°C

Ambient humidity

25% to 85% (with no condensation)

Operating environment

No corrosive gases

Storage temperature

—25 to +65°C

Mounting

35-mm DIN Track mounting

Screw tightening torque

M2 (communications connector lock screws):
0.26 t0 0.3 N-m

M3 wiring screws: 0.5 N-m

M3 mounting screws: 0.5 N-m

Output Specifications (for One Relay)

Item

Specifications

Relay

DRTA-NY5W-K

Rated load

Resistive load
250 V AC, 2 A, 8-A common
30V DC, 2 A, 8-A common

Rated carry current

3 A (See note.)

Maximum switching
voltage

250 VAC, 125V DC

Maximum switching
current

3A
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Item Specifications
Maximum switching 750 V AC, 90V DC
capacity

Minimum applicable load |5V DC at 1 mA
(reference value)

Note The rated carry current can be as high as 3 A (10-A common) if the number of
terminals that turn ON simultaneously is four or less per common, or if the
ambient temperature is 45°C or lower.

Relay Life Expectancy

Item Specifications
Mechanical life expectancy | 20,000,000 times min.
Electrical life expectancy 100,000 times min.

Component Names and Functions

Output indicators Output relay

DeviceNet indicators Indicate th(le output status of each contact.

\_-L-lll 0. 1.2 3 4 6 617 _8_9
O | [
[OMRON
Iy |
[ouT] Expansion Unit
K] = = - connector

b x.o _ A\ a

\

£

w Detachable terminal block

Communications Rotary switches
connector Used to set node address.
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Internal Circuits

] Photocoupler DRT?_\'/\B(SW-K 0
V+ @) * 1 [ O
[
CANH |O . X ® |
Physical [ o
DRAIN | O layer | [
CANL |O ) O
" O &ZS ? TL :
o Photocoupler | | .
Internal . .
circuits ° ° CO:MO

DRTA-NY5W-K g
Photocoupler 5VDC

? |
)
$—1 DC-DC converter ] YiN |
(non-isolated) for A | T_ 9
internal circuits ® o
- 1 d|>
8|
nad e S
. Photocoupler °
: comt
° ° —O0

DC-DC converter
(non-isolated) for
relay

Wiring

(or DC power supply)
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Dimensions

Reference Data

Note

50

3.1

125

51.8

1] EeLsdaeuds

The data shown below is based on actual measurements of samples taken
from the production line. There is some degree of variation in relay character-
istics and so this data should be used only for reference purposes.

Switching current (A)

1.

Maximum Switching Capacity Life Expectancy Curve
@ 500 T T
5 43
E 3golcst—r 120-VAC resistive load
4 < 30VDC, t=7ms
S 200f; = : :
Tk 7( 240 VAC, COS0 = 0.4,
: N 5 10NNl 120VAC, 0080 - 0.4 —]
R ] \\}"\ / 30-VDC/240-VAC
\ / 8 50 N T e, [ resistive load —
L o e s
1 AC resistive load 2 a0koN RN
\ Q@ \\ "'~.,. <N
08 =Y \ \ .....
/ \\ 10 AN N
0.4 N N
DC resistive Ioad\ 5 N N
03 \ 3 [ 30VDC . t=40ms
2
02 N
—1— 100 to 200 VDC ™
t=7t0 40 ms
0.1 I
10 20 30 50 100 200 300 500 1000 01 02 03 05 1 3 4 s
Switching voltage (V) Switching current (A)

With a current of between 2 and 3 A (common: 8 to 10 A), either ensure
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 (common: 8 A).

Using at the rated current value assures normal Unit operation but does
not assure the life expectancy of the relay itself. The relay’s life expectancy
varies greatly with the operating temperature, type of load, and switching
conditions, and so be sure to check the relay characteristics under the ac-
tual operating conditions.
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Relay Replacement When replacing output relays, remove the cover as shown below.
Method

(1) Hook your finger around the handle
and pull the cover up and back.

!

[

1 IH ]

o i sssprss i~ LTI
e direction of the
arow and e hook (EEE TR =
ecomes detached. % i /ﬂ %
- ra

/

(8) Use a screwdriver or other tools to push
the relay socket lever down in the direction
of the arrow. The relay will rise up from the
socket, and can then be removed.

5-5-9 Remote I/O Terminal Expansion Units with 8 Transistor Inputs:
XWT-ID08 (NPN) and XWT-ID08-1 (PNP)

Input Specifications

Item Specifications

Model XWT-ID08 XWT-1D08-1

Internal 1/0O common | NPN PNP

Input points 8 points

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

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

OFF current 1 mA max.

Input current 6.0 mA max./point (for 24 V DC)
3.0 mA min./point (for 17 V DC)

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 8 points with one common
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Remote 1/0 Terminals with Transistors

Section 5-5

Component Names and Functions: XWT-ID08 and XWT-ID08-1

Operation Indicators

Internal Circuits
XWT-ID08 (NPN)

XWT-ID08-1 (PNP)

Operation indicators
Indicate the input status of each contact.

01234567

[N p—

OMRON XWT-ID08
REMOTE TERMINAL

il il

ClelEEE

[©]

[EEEEEE

Detachable terminal

block

The operation indicators show the status of the inputs.

Indicator Indicator status Definition Meaning
name
Oto7 Lit yellow. ~—~ | Contacts ON Contacts are ON
OFF mm |Contacts OFF Contacts are OFF
Photo-
V\coupler
> EI . © V 24V DC
SLIx — 60
3 —© 1
» Photo- : :
5 “ coupler -
£ -k---- [
= { sy % L
c 7 Lo
33 < 1
€ [
- 1
1
1
b
! © G
|
Photo-
coupler © Vv 24V DC
g B © 0
! E“ 1) % —W————0© 1
"""" 1o
1
1
. Photo- -
5 w coupler o
© —N—|’ _____ 1
E ( f!! 1 1 1
g U % -~
2 © G
S
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Remote 1/0 Terminals with Transistors Section 5-5

Wiring

XWT-ID08 (NPN)
24V DC
6 7 8 9 10
© O 66 6 @
1 2 3 4 5

J

/O power g€ £ g O |
supply B : 2
@ m o - o
3-wire sensor with  2-wire sensor
NPN output (e.g., limit
(photoelectric or switch)
proximity sensor)
XWT-ID08-1 (PNP)
24V DC
| —
6 7 8 9 10
© O 66 6 O
1 2 3 4 5

©6e O ©

B
1/0 power
supply

Blue (black) F——
Black (white)
Blue (black)

Brown (red)
Brown (white;

3-wire sensor with
PNP output
(photoelectric or
proximity sensor)
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Remote 1/0 Terminals with Transistors

Section 5-5

Dimensions: XWT-ID08 and XWT-ID08-1

— ¢

43.9
-
01234567 5 — |:|
CF——— = —] N
o
[ 0 Q
2 N
v .
29.9
66 (%]

49.7

5-5-10 Remote I/O Terminal Expansion Units 16 Transistor Inputs: XWT-
ID16 (NPN) and XWT-ID16-1 (PNP)

Input Specifications

Item Specifications

Model XWT-ID16 XWT-ID16-1

Internal I/O common |NPN PNP

Input points 16 points

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

OFF voltage 5V DC max. 5V DC max.

(between each input terminal
and V)

(between each input terminal
and G)

OFF current

1 mA max.

Input current

6.0 mA max./point (for 24 V DC)
3.0 mA min./point (for 17 V DC)

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

16 points with one common
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Remote 1/0 Terminals with Transistors Section 5-5

Component Names and Functions: XWT-ID16 and XWT-ID16-1

Operation indicators
Indicate the input status of each contact.

I I
< ' '

01234567 8910112131415

OMRON XWT-ID16
REMOTE TERMINAL

l eldleldelelde]

il il

Detachable terminal block

Operation Indicators The operation indicators show the status of the inputs.

Indicator Indicator status Definition Meaning
name
O0to 15 Lit yellow. ~—~ | Contacts ON Contacts are ON
OFF mm |Contacts OFF Contacts are OFF

Internal Circuits
XWT-ID16 (NPN)

Photo-
Vgoupler
g W © V 24 VDC
H E‘;v 1 SRS 0
3 ——0 1
[
» Photo- [
5 « coupler -
o b----FeL [
° sy x -
g | e 1o
E) < [
€ 3 [
- [
[
[
b
! © G
|
XWT-ID16-1 (PNP)
Photo-
coupler © V 24V DC
Pt lj__ © 0
(A%Y) 2 2 —wm— © 4
[
[
[
. Photo- -
5 w coupler o
© ] [
E ‘:\’ P 1 [
JERE
L © G
£
|
|
|
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Remote 1/0 Terminals with Transistors

Section 5-5

Wiring
XWT-ID16 (NPN)
24V DC
10

—_
N

[OINOICIIGEICII O CINC

O ® 6 60 ® ® ®

_ lL
1/0 power
supply

XWT-ID16-1 (PNP)

24V DC
10

O

1 2

|

Brown (white)
Blue (black)

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

3-wire sensor with  2-wire sensor
NPN output (e.g., limit
(photoelectric or switch)
proximity sensor)

(O OICINOIIOROIIOI®

3 4 5

©e ® 6 6 e e

- +

1/0 power
supply

|

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

3-wire sensor with  2-wire sensor
PNP output (e.g., limit
(photoelectric or  switch)
proximity sensor)

Dimensions: XWT-ID16 and XWT-ID16-1

43.9
A
 — == — '{
COMRON
o
Vo]
Ll °
L IN
T C ' ]
\_
4 299
|« 12 94 ™ - 49.7 .
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Remote 1/0 Terminals with Transistors

Section 5-5

5-5-11 Remote I/O Terminal Expansion Units with 8 Transistor Outputs:
XWT-OD08 (NPN) and XWT-OD08-1 (PNP)

Output Specifications

Component Names and Functions: XWT-OD08 and XWT-OD08-1

Item Specifications
Model XWT-0D08 XWT-ODO08-1
Internal I/O common |NPN PNP
Output points 8 points
Rated output current | 0.5 A/point, 2.0 A/common
Residual voltage 1.2 V max. 1.2 V max.

(at 0.5 A between each output
terminal and G)

(at 0.5 A between each output
terminal and V)

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

Number of circuits

8 points with one common

Operation Indicators

126

Operation indicators
Indicate the output status of each contact.

éﬂ |0‘234557I
= [OUT pu—
[ dlelgElele;
ISleiEieield
<A =

Detachable terminal block

The operation indicators show the status of the outputs.

Indicator Indicator status Definition Meaning
name
Oto7 Lit yellow. ~—~ | Contacts ON Contacts are ON
OFF mm | Contacts OFF Contacts are OFF




Remote 1I/0 Terminals with Transistors Section 5-5

Internal Circuits

XWT-OD08 (NPN)
Photo-
| <
.:\!R i 0
A ! © 1
| L (I
2 Lo
3 3 1ol
e o
‘S Photo- ° o
T |_coupler Lo
g ’xit i i
w = Lo
—i ﬂ 1ol
1ol
L 1ol
3 [
. © G
|
:
XWT-OD08-1 (PNP)
Photo- © VvV 24V DC
coupler 3 |3 0
e — e,
N Lo
1ol
1ol
£ Lo
3 ) [
S Photo- [ b
T coupler 3 | 1o
S s e |
£ Gfii/’ ]
N @ © G
:
I
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Remote 1/0 Terminals with Transistors Section 5-5

Wiring
XWT-0D08 (NPN)

D0 B B B

Zﬁ) ® ©® ©
|

-

_ l;
1/0 power
supply
Solenoid Solenoid
valve, etc. valve, etc.
XWT-OD08-1 (PNP)
24V DC

D OB BB
?3@4@5@
|

Solenoid Solenoid
valve, etc. valve, etc.

- +
L] I_
1/0 power
supply

Note 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 diode.
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Remote 1/0 Terminals with Transistors

Section 5-5

Dimensions: XWT-OD08 and XWT-OD08-1

— ¢

43.9
-
01234667 5 — |:|
CF——— = —] N
o
N © Q

2 N —

v .
29.9

66 @ 49.7

5-5-12 Remote I/O Terminal Expansion Units with 16 Transistor Outputs:
XWT-OD16 (NPN) and XWT-OD16-1 (PNP)

Output Specifications

Component Names and Functions: XWT-OD16 and XWT-OD16-1

Item Specifications
Model XWT-OD16 XWT-OD16-1
Internal I/O common |NPN PNP
Output points 16 points
Rated output current | 0.5 A/point, 4.0 A/common
Residual voltage 1.2 V max. 1.2 V max.

(at 0.5 A between each output
terminal and G)

(at 0.5 A between each output
terminal and V)

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

Number of circuits

16 points with one common

Operation indicators
Indicate the output status of each contact.

s 1

OuUT

OMRON_XWT-OD16
REMOTE TERMINAL

il il

)

g

[©]

2|g|ejele|e|ea|ele)
SOOI

Detachable terminal block

129



Remote 1/0 Terminals with Transistors Section 5-5

Operation Indicators The operation indicators show the status of the outputs.

Indicator Indicator status Definition Meaning
name
Oto 15 Lit yellow. ~—~ | Contacts ON Contacts are ON
OFF mm |Contacts OFF Contacts are OFF
Internal Circuits
XWT-OD16 (NPN)
Photo-
coupler i
N l_l © V 24V DC
I:\!!§ ) ® 0
A | © 1
¥ D
[2] 1 [
=] 3 [
= Photo- : b
S coupler [
o] B [
E (e Do
< e Pt
- [
[
—{ ﬂ [
[
L [
3 (|
y © G
|
:
XWT-0OD16-1 (PNP)
Photo- [ ? © V 24V DC
coupler 3 | 3 0
Ay —— .
VK 1
N D
[
[
[
» [
_.g ) [
3] Photo- [ U
S coupler 3 | 1o
e | A
s | IR "
£ oy |§_§ © G
:
|
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Remote 1/0 Terminals with Transistors Section 5-5

Wiring
XWT-0D16 (NPN)

® ® 6 0o E
?3@4@5@8@
|

_ l;
1/0O power
supply
Solenoid Solenoid
valve, etc. valve, etc.
XWT-OD16-1 (PNP)
24V DC

® ® 60 e e
?3@4@5@8@
|

O
1/0 power
supply

Solenoid Solenoid
valve, etc. valve, etc.

Note 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 diode.
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Remote 1/0 Terminals with Transistors

Section 5-5

Dimensions: XWT-OD16 and XWT-OD16-1

43.9

&

OMRAT

901234567

8 910111213 14 16

[T

50

94

3.1

29.9

49.7 -

5-5-13 Transistor Remote Input Terminals with 16 Points and 3-tier I/O
Terminal Blocks: DRT2-ID16TA (NPN) and DRT2-ID16TA-1 (PNP)

Input Specifications

132

Item Specification
Model DRT2-ID16TA DRT2-ID16TA-1
Internal I/O common NPN PNP
Input points 16 points
ON voltage 15 V DC min. (between 15 V DC min. (between
each input terminal and V) | each input terminal and G)
OFF voltage 5V DC max. (between 5V DC max. (between

each input terminal and V)

each input terminal and G)

OFF current

1.0 mA max.

Input current

6.0 mA max./point at 24 V DC

3.0 mA min./pointat 17 V DC

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

8 points with two commons




Remote 1I/0 Terminals with Transistors

Section 5-5

Components of the DRT2-ID16TA and DRT2-ID16TA-1

Rotary switches (x10, x1)
Set the node address.

Input indicators

DeviceNet Indicators ‘ ! :
(Lit when the input is ON.)

Terminal block

Communications
connector

Spare
terminals

DIN track mounting hooks

Internal Circuits

Indicate the input status of each contact.

Circuit removal screws.

DRT2-ID16TA (NPN)
—&® V1 24VDC
V+ |© — G1
# ¥ Photocoupler
CAN_H |© - = Q V1
Physical | F A W %
DRAIN |© layer o AM ©0to7
CAN_L [© Internal ! +—0O Gt
V- |© circuitry v V2 24VDC
— G2
# ¥ Photocoupler
—|DbCc-DC [ e =5 N OVv2
converter NS & N %
(non- = S LD WYY © 81015
isolated) | |
—0O G2
DRT2-ID16TA-1 (PNP)
—& V1 24V DC
V+ |© QG
CAN_H [0 owvi
- . # ¥ Photocoupler
DRAIN |© Physical DS e v ©0t07
layer / YK D %
CAN_L (O Internal oo t O G1
_ circuit b
v- |0 ry ———® V2 24VDC
— G2
—pc-DC [ Ova
converter ~# ¥ Photocoupler O 81015
(non- LI BN
isolated) || ‘g Y2 o
”””” = O G2
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Remote 1/0 Terminals with Transistors Section 5-5

Wiring

DRT2-ID16TA (NPN)

OO00O0

DRT2-ID16TA-1 (PNP)

134

OO00O0

Note

1.

oo

®
®©

®©
©©

®
® ©® @

®
®

.ee
+ - + -
g 3 ) 2 3 T 3 g
E 8 s £ £ £ 8 s £ E
2 ) s ¢ 2 B S s ¢ B
s 3 : 2 3 s 2 : 2 3
E% o o = o c% o o o o
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 or (photoelectric or
proximity sensor) proximity sensor)

@06
©©
®®®
®©

+ - + -
g g T 8 2 2 2 2 83 g
z 8 8§ £ £ £ 8 s £ E
3 s s < B 2 a s ¢ B
s 3 g 3 3 s 32 2 3 3
Elg o o () o DQJ o o [ o
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 or (photoelectric or
proximity sensor) proximity sensor)

V1 is not connected internally to V2, and G1 is not connected internally to
G2. Connect them carefully.
Do not connect anything to the reserved terminals.

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.



Remote 1/0 Terminals with Transistors

Section 5-5

Dimensions: DRT2-ID16TA and DRT2-ID16TA-1

180

(64)
50

Mounting holes

Two, 4.2 dia. or M4

(83)

VanY
A\

40+0.2

Van\
A4

170+0.2

Values in parentheses are
reference values.

Note The circuit section can be removed by loosening the circuit removal screws.
(Refer to Components of the DRT2-ID16TA and DRT2-ID16TA-1.)
Always turn OFF the communications, internal, and 1/O power supplies before
removing or attaching the circuit section.

5-5-14 Transistor Remote Output Terminals with 16 Points and 3-tier I/O
Terminal Blocks: DRT2-OD16TA (NPN) and DRT2-OD16TA-1 (PNP)

Output Specifications

Item Specification
Model DRT2-OD16TA DRT2-OD16TA-1
Internal I/O common NPN PNP
Output points 16 points
Rated output current 0.5 A/point

Residual voltage

1.2V max. (at 0.5 A,

between each output termi-

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

nal and G) nal and V)
Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.
Number of circuits 8 points
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Remote 1/0 Terminals with Transistors Section 5-5

Components of the DRT2-OD16TA and DRT2-OD16TA-1

Rotary switches (x10, x1)
Set the node address.

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

=T
J/x
é@

@)
Q|
-
(¢

Circuit removal screws.

Spare Communications Terminal block

terminals connector
DIN track mounting hooks

Internal Circuits
DRT2-OD16TA (NPN)

Voltage
step-down
©vV1 24VDC
©G1
V-|©
ST O V1
CANL|© { ]
Physical 3
DRAIN|O)| | [tayer ©Output 010 7)
Photocoupler
CANH [© Internal ‘ O Gt
circuirty
v+ |0 © V2 24VDC
OaG2
,,,,,,,,,,,, Voltage
step—gown ©v2
converter
(non- - ©) Output (8 to 15)
isolated) Photocoupler IT
‘ ©fc?:
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Remote 1/0 Terminals with Transistors

Section 5-5

DRT2-OD16TA-1 (PNP)

Voltage
step-down

V-|©
CANL|©
Physical
DRAIN(O| | |iayer
CANH @ Internal
circuitry
V+|©
DC-DC |
converter
(non-
isolated) | |

Wiring
DRT2-OD16TA (NPN)

0000 |

—©V1 24V DC

© G1

© v1

i

Voltage
Photocoupler step-down

© Output (0 to 7)

+—O) G1

—©V2 24vDC

©aG2

©v2

Photocoupler

—

© Output (8 to 15)

—O G2

Solenoid
valve, etc.

Solenoid
valve, etc.

Solenoid Solenoid
valve, etc. valve, etc.
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DRT2-OD16TA-1 (PNP)

@ @ | =@ @ @] | \~®)

O0O0O0 @) (@)

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

Note 1. V1 is not connected internally to V2, and G1 is not connected internally to
G2. Connect them carefully.

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

3. Do not connect anything to the reserved terminals.

Dimensions: DRT2-OD16TA and DRT2-OD16TA-1
‘ 180

(54)
50

—

(83)

Mounting holes

an)
U

Values in parentheses are
reference values.

Two, 4.2 dia. or M4

40+0.2

>/

o

170+0.2

Note The circuit section can be removed by loosening the circuit removal screws.
(Refer to Components of the DRT2-OD16TA and DRT2-OD16TA-1.)
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Remote 1/0 Terminals with Transistors Section 5-5

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

5-5-15 Transistor Remote I/O Terminals with 8 Inputs and 8 Outputs and
3-tier I/0 Terminal Blocks:

DRT2-MD16TA (NPN) and DRT2-MD16TA-1 (PNP)

Input Specifications

Output Specifications

Item Specification
Model DRT2-MD16TA DRT2-MD16TA-1
Internal 1/O common NPN PNP
Input points 8 points
ON voltage 15V DC min. (between 15V DC min. (between
each input terminal and V) | each input terminal and G)
OFF voltage 5V DC max. (between 5V DC max. (between

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

OFF current

1.0 mA max.

Input current

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

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

8 points with one common

Item Specification
Model DRT2-MD16TA DRT2-MD16TA-1
Internal /O common NPN PNP
Output points 8 points
Rated output current 0.5 A/point

Residual voltage

1.2V max. (at 0.5 A, 1.2V max. (at 0.5 A,
between each output termi- | between each output termi-

nal and G) nal and V)
Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits

8 points with one common
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Remote 1I/0 Terminals with Transistors

Section 5-5

Components of the DRT2-MD16TA and DRT2-MD16TA-1

Rotary switches (x10, x1)
Set the node address.

DeviceNet Indicators

Output indicators

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

(Lit when the output is ON.)

Communications
connector

Spare

! DIN track mounting hooks
terminals

Input terminal block Output terminal block

Internal Circuits
DRT2-MD16TA (NPN)

Indicate the output status of each contact.

lCircuit removal screws.

_ —& V1 24V DC
V+ |© —® G1
# ¥ Photocoupler
CAN_H |© e R Q V1
Physical | Y K %
DRAN (O layer IE BEEEERS S AV O 0to7
CAN_L |© Internal Voltage L o
v- lo circuitry step-down | !
[ ——— V2 24VDC
Photo- & G2
coupler
— |DC-DC —1 | 5 O V2
converter N .
(mon- | | LT ’ ©0to7
isolated) |_| 3
° O G2
DRT2-MD16TA-1 (PNP)
—& V1 24V DC
V+ |© —& G1
CAN_H (© © V1
Physical = ¥ Photocoupler
DRAIN |© ysieall - f —— W ©oto7
layer YK %
CAN_L |© Internal ] o &1
v- |o circuitry :
Voltage &® V2 24V DC
o step-down 2 a
2
— |DC-DC [ | Photo- ’ O v2
converter coupler
(non- o I
isolated) || . 2N q ! Qoto7
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Remote 1/0 Terminals with Transistors Section 5-5

Wiring
DRT2-MD16TA (NPN)

O00O0

—

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

Brown (white)

2-wire sensor 3-wire sensor with Solenoid Solenoid
(e.g., limit switch) NPN output valve, etc. valve, etc.
(photoelectric or
proximity sensor)

DRT2-MD16TA-1 (PNP)

©Q
® 60O

ONONO

OO00O0

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

Black (white)

2-wire sensor 3-wire sensor with Solenoid Solenoid
(e.g., limit switch) NPN output valve, etc. valve, etc.
(photoelectric or
proximity sensor)

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

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

3. Do not connect anything to the reserved terminals.

4. 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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Remote 1/0 Terminals with Transistors Section 5-5

Dimensions: DRT2-MD16TA and DRT2-MD16TA-1

180 |

(54)
50

o]

[}

[} [}

’_“U' 58

Mounting holes

(83)

VanY
A\

Values in parentheses are
reference values.

40+0.2

Two, 4.2 dia. or M4

Fan)
U

170+0.2

5-5-16 Mount

Using DIN Track

Note The circuit section can be removed by loosening the circuit removal screws.
(Refer to Components of the DRT2-MD16TA and DRT2-MD16TA-1.)
Always turn OFF the communications, internal, and I/O power supplies before
removing or attaching the circuit section.

ing in Control Panels

A Remote I/O Terminal (Basic Unit or Expansion Unit) can be mounted in a
control panel using either of the following methods.

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

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



Remote 1/0 Terminals with Transistors Section 5-5

End Plate

Note Always attach an End Plate to both ends of Slaves connected to the DIN

Mounting Direction

Track.

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

e mmmm sisacses simwmeus T man
S one ﬁ § o
b
HE
—I 1l
I Z000007

5-5-17 Wiring the I/0 Power Supply and I/O Lines

Wiring the I/O Power

Supply

The 1/0O power supplies and 1/O lines are all wired to M3 screw terminals.

Connect M3 crimp terminals to the cables and then connect them to the Ter-
minal Block.

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

T T 7
6.0 mm max. 6.0 mm max.
1 LN

Refer to the wiring details for Slave for information on the terminal arrange-
ment at the terminal block.

Connect an I/O power supply to the Expansion Unit if required. (Refer to 5-5-2
Increasing I/O Using an Expansion Unit.)
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Connector Terminals with Transistors Section 5-6

Example:
I/O power supply for a DRT2-ID16 Remote I/O Terminal.

MS NS NODEADDRESS 0 1 2 3 4 5 6 7

5
:
i)

OMRON DRT2-ID16
REMOTE TERMINAL

Wiring 1/0 Refer to the wiring details for the Slave for information on the terminal
arrangement at the terminal block and external I/O wiring.

Example:
Wiring to input 0 on a DRT2-ID16 Remote I/O Terminal.

MS NS NODEADDRESS 0 1 2 3 4 5 6 7 8 9 1011 121314 15
556" 556"
SR EORY IN |
SO~ INEOS

@ = =

<

x10 X1
OMRON DRT2-ID16
REMOTE TERMINAL

gleEleleEelelE
IBlEiEiEEiciEiclela

(O]

5-6 Connector Terminals with Transistors
5-6-1 Node Address, Baud Rate, and Output Hold/Clear Settings

These parameters are set in the same way as for Remote 1/0 Terminals with
Transistors. Refer to 5-5-1 Node Address, Baud Rate, and Output Hold/Clear
Settings.
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5-6-2 Industry Standard Sensor Connector Assembly, Wiring, and
Installation

The DRT2-[1D16S(-1) Sensor Connector Terminal uses an industry standard
sensor connector. When connecting the sensor or external device to the Con-
nector Terminal, a special connector must be attached to the sensor or exter-
nal device cable.

OMRON XN2A-1430
Cable Connector

Use the following procedure to attach the Cable Connector to the sensor or
external device cable.

1,2,3... 1. Checking the Cable Connector and Cable Wire Size
The applicable Cable Connector depends on the manufacturer and the
wire size. Use the following table to check that the Cable Connector and
sensor or external device cable wire size are compatible.

Tyco Electronics Corporation

Model Housing Applicable wire range
color
3-1473562-4 |Orange |Sheath outer diameter: Cross section:
0.6 to 0.9 mm dia. 0.08 to 0.5 mm?2
1-1473562-4 |Red Sheath outer diameter:

0.9 to 1.0 mm dia.

1473562-4 Yellow Sheath outer diameter:
1.0 to 1.15 mm dia.

2-1473562-4 | Blue Sheath outer diameter:
1.15to 1.35 mm dia.

4-1473562-4 | Green Sheath outer diameter:
1.35 to 1.60 mm dia.

Sumitomo 3M

Model Housing Applicable wire range
color
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?3) to AWG24 (0.2 mm?),
sheath outer diameter: 1.2 to 1.6 mm

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

Model Specifications Applicable wire range

XN2A-1430 | Spring clamp type | AWG28 (0.08 mm?) to AWG20 (0.5 mm?),
sheath outer diameter: 1.5 mm max.
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1,2,3...

1,2,3...

2. Preparing the Sensor or External Device Cables

Using Tyco Electronics Amp or Sumitomo 3M Connectors

The sensor and external device cables for connector output with transistors
are normally either semi-stripped or stripped, as shown in the following dia-
gram.

Semi-stripped cable  Stripped cable

BB _BE==

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 core wires.)

— =

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.

STRIP GAUGE
%

7 to 8 mm

20 mm min.
||

3. Inserting the Wire into the Cable Connector (Hard Wiring Procedure)

Using Tvco Electronics Amp or Sumitomo 3M Connectors

1. Insert the wire into the cover of the Cable Connector. Check that the termi-
nal number and wire color match, and insert all the way to the back of the
connector.

2. Join the cover and plug connector, using pliers or another tool to push in
fully. At the same time, push in the middle of the cover straight so that it is
not crooked.

Using OMRON Connectors

1. Use a flat-blade screwdriver to push the operation lever inside the connec-
tor's operation opening until it locks, as shown in the following diagram.

Operating opening
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2. Insert the line 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 sheath

Wire insertion opening

3. Insert aflat-blade screwdriver into the reset opening and pull back the lever
lightly. A click sound will be heard and the operation lever will return to its
normal position.

Operation lever
(white)

4. Check that the operation lever has returned to its position. Lightly pull on
the lines, and if there is any resistance, they are connected properly.

Note When connecting the sensor, insert the wire so that the terminal number on
the cover matches the sensor wire color, as shown in the following table.

Using DRT2-ID16S Using DRT2-ID16S-1
Terminal 3-wire sensor 2-wire sensor 3-wire sensor 2-wire sensor
number (without self- (without self- (without self- (without self-
diagnostic out- | diagnostic out- | diagnostic out- | diagnostic out-
put function) put function) put function) put function)
1 Brown (red) - Brown (red) Brown (white)
2 - - - -
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.

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.
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5-6-3 Connector Terminals with 16 Transistor Inputs: DRT2-ID16S
(NPN) and DRT2-ID16S-1 (PNP)

Input Specifications

Item Specifications
Model DRT2-ID16S DRT2-ID16S-1
Internal I/O common |NPN PNP
Input points 16 points
ON voltage 9V DC min. (between each |9V DC min. (between each
input terminal and V) input terminal and G)
OFF voltage 5V DC max. (between each |5V DC max. (between each

input terminal and V)

input terminal and G)

OFF current

1 mA max.

Input current

11 mA max./point (for 24 V
DC)
3.0 mA max./point (for 11 V
DC)

11 mA max./point (for 24 V
DC)

3.0 mA max./point (for 11 V
DC)

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

16 points with one common

Sensor short-circuit
detection current

100 mA min. (per two inputs)

Component Names and Functions: DRT2-ID16S and DRT2-ID16S-1

Indicator Meanings

Internal Circuits
DRT2-ID16S (NPN)

148

DeviceNet communications connector

Operation indicators

DeviceNet indicators
Node address setting switch ] SHTO
— indicator

o0 o P

‘ [
= )||omron ]
.

EToaN

— /O connectors

Indicator name Color Status Meaning
SHTO Red Lit The sensor power supply has
short-circuited.
Y —
V+ | © — —> O |V
CAN H [ @ © |NC
DRAN | © Physical j§’"’ L olat
CAN L |© layer ” / © | INo
v- o 5 \ —
5
gl
. SHE o]V
DC-DC - © [NC
con_verter §JL ,ﬂ O G1
(non-isolated) } 2”\”
]
Short-circuit
[protection element
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DRT2-ID16S-1 (PNP)

Wiring
DRT2-ID16S (NPN)

DRT2-ID16S-1 (PNP)

rotection element
letection circuit @ NC
—o |G
v+ [© [O [ iNo
af=] || e
e ] § ‘ =t [o]vi
‘_gf © |NC
| peoc 72 j’ﬁ Hg I(i”
converter | [ ﬂ §1L ‘]é
(non-isolated
1 - I
100000000
(NI
 OEEEEEEE)
T EOOOOOO®—
T TEE
{20000 ||

2-wire sensor g @@“@@“ 3-wire sensor with NPN output
(e.g., limit switch) : : I : (photoelectric or proximity sensor)

00000000
: (O

100000000
0006060 0amy

NG 00000 OONEEE
i iflcccccccoli

2-wire sensor 3 @@@@@ 3-wire sensor with NPN output
(e.g., limit switch) (photoelectric or proximity sensor)

OOHOEHEO®

Note Wire colors in parentheses are the previous JIS colors for photoelectric and

proximity sensors.

Dimensions (DRT2-ID16S and DRT2-ID16S-1)

J e -
50 R :
’E’ g

@) lE

Two, 4.2 dia. or M4 mounting holes

8810.2
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5-6-4 Connector Terminals (Sensor Connector Type with 8 Inputs and 8
Outputs): DRT2-MD16S (NPN) and DRT2-MD16S-1 (PNP)

Input Specifications

Output Specifications

Item Specification
Model DRT2-MD16S DRT2-MD16S-1
Internal /O common NPN PNP
Input points 8 points (0 to 7)
ON voltage 9V DC min. (between each |9V DC min. (between each
input terminal and V) input terminal and G)
OFF voltage 5V DC max. (between 5V DC max. (between

each input terminal and V)

each input terminal and G)

OFF current

1 mA max.

Input current

11 mA max./point at 24 V DC
3.0 mA min./pointat 11 V DC

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

8 points with one common

Sensor short-circuit
detection current

100 mA min. (per two inputs)

Item

Specification

Model

DRT2-MD16S

DRT2-MD16S-1

Internal I/O common

NPN

PNP

Output points

8 points (0 to 7)

Rated output current

0.3 A/point, 2.4 A/common

0.3 A/point, 1.6 A/common

Residual voltage

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

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

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

Number of circuits

8 points with one common

External load short-circuit
detection current

2.4 A min. per common

1.6 A min. per common

Components of the DRT2-MD16S and DRT2-MD16S-1
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DeviceNet communication
connector

Node address setting switch — ‘
[l

DeviceNet indicators
SHT.LED

FOperation indicators

|HD o o 12 s o«

— /O connector

Output power supply connector
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Indicator Meanings

[

Indicator name Color Status Meaning
SHTO Red Lit Sensor power
short-circuit
SHT1 Red Lit External load short-
circuit
Internal Circuits
DRT2-MD16S (NPN)
M
P
V+ | © | —»| © |V
CAN H | © O |NC
DRAIN | © Physical o |Gt
CAN L |© fayer o | N0
V- |© —
% A Voltage step-down -
gl I O |v2
2| ohds o [Ne
= (Efl, J © [NC
ouTe
B L = [©]
DC-DC
converter —
non-isolated)| +—O | VO
— —44|_l—t@ G2
Detection circuit 1O | GO
DRT2-MD16S-1 (NPN)
Short-circuit
protection element
V+ | © )
CAN H | @ -
DRAIN | © Physical [o | v
CAN L | o layer o |Nc
V- 1© O |G
o |INo
P —
é Detection circuit HO | VO
5 h FQ Vo
3 L | o |co
k5 Ax L@ Go
= 4’}_1 —
Lk F o |nNe
“oc-oc 1 (v 0 o|Nc
ter || | T G2
| [inon-olated 2l oumo

Voltage step-down
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Wiring
DRT2-MD16S (NPN)

100000000
(VIO
OEEEEEEE
(m—0®@@0@0@—ﬂ

72
23
S =

Tz

doelg

(toe|a)
an|

(e!!uM)

( 2- W||re stens?rh 3-wire sensor with NPN output
e.g., limit switcl

“EEEEEEEES

@@@@@@@@
OEEEEEEE

4'@@@0@0@

Solenoid
valve, etc.

—OOEEEEEE
%@@@@@@@

@(EEEEEE)
;4‘@@@‘@‘@4ﬁ

&

You can connect
either VO terminal.

You can connect
either GO terminal.

?@@;e

Solenoid
valve, etc.

DRT2-MD16S-1 (PNP)

i

=0 TZ
=

(mm
(euuM)
oelg
(oeyq)
an

’ 2- WIlre stensc;rh 3-wire sensor with PNP output
e.g., limit switcl

@ (photoelectric or proximity sensor)
(96D
@ @@@@@@@@

You can connect @@@@@@
either GO terminal. |;. 4 o @@@‘@‘
L]

Solen0|d Solenoid
valve, etc. valve, etc.

Note 1. There are two VO terminals and two GO terminals for I/O power supply ter-
minals in the output section. Use one pair of these terminals for the I/O

power supply for this Unit and the other pair for the 1/0 power supply for the
next Unit. Do not exceed 3 A for either pair.

2. Wire colors in parentheses are the previous JIS colors for photoelectric
and proximity sensors.
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Dimensions (DRT2-MD16S and DRT2-MD16S-1)

5-6-5 Transistor Remote Input Terminals with 16 Points and

T I
! €

Two, 4.2 dia. or M4 mounting holes

36.8

88+0.2

_

Connectors: DRT2-ID16ML(X) (NPN) and DRT2-ID16ML(X)-1 (PNP)

Input Specifications

Item Specification
Model DRT2-ID16ML(X) DRT2-ID16ML(X)-1
Internal /O common NPN PNP
Input points 16 points
ON voltage 17 V DC min. (between 17 V DC min. (between
each input terminal and V) | each input terminal and G)
OFF voltage 5V DC max. (between 5V DC max. (between

each input terminal and V)

each input terminal and G)

OFF current

1.0 mA max.

Input current

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

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.

Max. simultaneously ON | 16 points (See note.)
input points

Number of circuits

16 points with one common

Note All 16 inputs can be ON simultaneously if the Remote I/O Terminal is mounted
facing up, but sufficient space will need to be allowed between Units depend-
ing on the ambient temperature. Refer to the Dimensions diagram on

page 156 for details.
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Components of the DRT2-ID16ML(X) and DRT2-1D16ML(X)-1

DeviceNet indicators and Input Indicators
Indicate the status of the Slave, communications,
and each input (lit when input is ON).

Top panel Front panel

Bottom panel

il

(x10)
(x1)

[

|
!

Rotary switches
Set the node address. DIN track

mounting hooks

Communications
connector

Input connector (MIL)
Connects the 16 inputs via a MIL connector.
A cable (10 cm) with only an MLX connector

is included.
Cable with Connectors (MLX Models Only)
Green
i H
Input Indicators
Name Meaning
Oto 15 Indicate the status of bits (contacts) 0 to 15 in word m. Lit
when input is ON; not lit when input is OFF.

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

Internal Circuits
DRT2-ID16ML(X) (NPN)

V+ |O
CAN_H |O i :
Physical ™
DRAIN |© e 1 A "
o ,'\ g/i?:’ z
~ N - MA@ Input
v lo gE Photo- P
o 88 | coupler °
£3
—DC-DC | b AN
converter
(non- P N
isolated) || et
,,,,,, ~ L sm—olnput
Photo- i
coupler
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DRT2-ID16ML(X)-1 (PNP)

Wiring
DRT2-ID16ML(X) (NPN)

DRT2-ID16ML(X)-1 (PNP)

Note

V+

CAN_H
DRAIN
CAN_L

Physical
layer

[ © 0 0 O]

DC-DC
converter
(non-
isolated)

24V DC

Internal
circuitry

+—~o—

o 'd m|Wd Mol S

00 | 08

+—~o—

18 'd m|Wd 2 LS

01 | 09

+—3~o—

16 dedm15 N

02 | 10

+—~o—]

141 dedm13 5~

03 | 11

+~o—1

pVdmWdm L S

04 | 12

+—~o—

10|

'd m|Wd m|
05| 13°[°°

+—~o—

06 | 14

+—~o—]

'd m{Wd m|
607 | 15 P [

A

SNo—|

ZOWd mjwd Mol SN

00 | 08

S~o—|

18de dm17 o

01 | 09

S~o—|

16de dm15 o

02 | 10

S~o—

14de dm13 o

03 | 11

N 12de dm11 o

04 | 12

SN 10de dm9 o

05 | 13

1.

Wd mwd m)
o—|8 06 | 14 S
Wd mWd m|
No—|6 07| 15 51—~
4/ G| G |3
2|V Vv |1

<

carefully.

A AN

o S oG
17 3
. - A—o Input
Photo- P
coupler oV

A AN

”ié o

777777 - Input
Photo- P
coupler

V terminals are connected internally, as are the G terminals. Connect them
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2. Wire the V terminals and G terminals correctly so that the following func-
tions operate properly.

* 1/O Power Status Monitor

¢ Contact Operation Counter

e Total ON Time Monitor

* Function preventing malfunction caused by inrush current at startup.

If these functions are not being used, input signals will be received even if
the G terminals of the DRT2-ID16ML(X) or V terminals of the DRT2-
ID16ML(X)-1 are not connected.

I1/0 Allocations The first word allocated to the Remote Input Terminal is referred to as “word
m.” Given this, the bit and word allocations to MIL connector pin numbers are
as shown in the following diagram.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
de‘5‘7‘9‘11‘13‘15‘17‘19‘6‘8‘10‘12‘14‘16‘18‘20‘16inpUtS

Dimensions (DRT2-ID16ML(X) and DRT2-ID16ML(X)-1)
‘ (83) }

52.7

B

Values in parentheses are
reference values.

Note There are restriction when using the 16-point Transistor Remote Input Termi-
nals with Connectors depending on the ambient operating temperature.

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

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

40 45 50 55
Ambient operating temp. (°C)

5-6-6 Connector Terminals (MIL Connector Type with 16 Outputs):
DRT2-OD16ML(X) (NPN) and DRT2-OD16ML(X)-1 (PNP)

Output Specifications

Item Specification

Model DRT2-OD16ML(X) DRT2-OD16ML(X)-1

Internal I/O common NPN PNP

Output points 16 points

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

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

Leakage current 0.1 mA max.

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 16 points with one common

Note Do not allow the total load current to exceed 2 A and do not allow the load cur-
rent on either the V or G terminal to exceed 1 A.
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Components of the DRT2-OD16ML(X) and DRT2-OD16ML(X)-1

DeviceNet indicators and Output Indicators
Indicate the status of the Slave, communications,
and each output (lit when output is ON).

Top panel Front panel Bottom panel

(x10)
(1)

Rotary switches
Set the node address.

DIN track
mounting hooks

Communications
connector

Output connector (MIL)

Connects the 16 outputs via a MIL connector.
A cable (10 cm) with only an MLX connector
is included.

Connectors with Cable (MLX Models Only)

Green

=il
==k

Output Indicators

Name Meaning

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

Note “m” is the first word allocated to the Remote Output Terminal.

Internal Circuits
DRT2-OD16ML(X) (NPN)

V+ |©
CAN_H |[© s
Physical h 4 &3 S
DRAIN @ |ay¥3r h P il I~ oV
IS SN =X
CAN_L |© _ o How Tl |=——®O0utput (0 to 7)
v- |o c= Photo- = I?
|| 20 coupler oG
£3
A AN
DC-DC | | B N E
converter : OAINNY
(non- e I ——©Qutput (8 to 15)
isolated) |__| Photo- £ 3
coupler
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DRT2-OD16ML(X)-1 (PNP)

Internal
circuitry

oV

—© Output (0 to 7)
—o G

AA

V+ |©
CAN_H |©
Physical
DRAIN |© layer
CAN_L (O
V- |©
| bc-bC
converter
(non-
isolated)
Wiring
DRT2-0OD16ML(X) (NPN)
24V DC
1y
®—2°Wgom (gamw_@
{L)—18Wg1m ggmﬂ—(L}
{L)—mwgzm 1d0m15—(L}
®—14Wg3m 1d1m13_®
{L)—12Wg4m 1d2m11—(L}
O—1" e o O
O—s's | WO
®—6 Wg7m 1d5m 5_®
4lc|a|s
2 v|v |1
|
DRT2-0D16ML(X)-1 (PNP)
24V DC
1
—O—p9'c0 | o6 1O
O 16W§2m 1dom‘5 ©
O 14W§3m 1d1m‘3 ©
Wd mjwd
O od| 2 "©
—O—119"s | 15 |~ O—
—O—s W(?em 1d4m 70—
—O—¢ W(?7m 1dsm 50—
4lc|a|s
2 v | v |1
4

L{ ni@Output (8to 15)

Note 1. The V terminals are connected internally, as are the G terminals. When the
power supply exceeds 1.0 A per terminal or the total current drawn by the
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external loads exceeds 2 A, the output power supply should not be input
through the terminals; an external power supply must be used instead.

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

I/0 Allocations The first word allocated to the Remote Input Terminal is referred to as “word
m.” Given this, the bit and word allocations to MIL connector pin numbers are
as shown in the following diagram.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
wam|5[7 ]9 [11]13]15][17[19] 6 [ 8 [10]12[14]16]18]20] 16 outputs

Dimensions (DRT2-OD16ML(X) and DRT2-ID16ML(X)-1)
| (83) |

52.7

B

Values in parentheses are
reference values.

\5\

5-6-7 Transistor Remote Input Terminals with 32 Points and
Connectors: DRT2-ID32ML (NPN) and DRT2-ID32ML-1 (PNP)

Input Specifications

Item Specification

Model DRT2-ID32ML DRT2-ID32ML-1

Internal I/O common NPN PNP

Input points 32 points

ON voltage 17 V DC min. (between 17 V DC min. (between
each input terminal and V) | each input terminal and G)

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

OFF current 1.0 mA max.

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

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.
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Item Specification
Max. simultaneously ON | 32 points (See note.)
input points
Number of circuits 32 points with one common

Note All 32 inputs can be ON simultaneously if the Remote I/O Terminal is mounted
facing up, but sufficient space will need to be allowed between Units depend-

ing on the ambient temperature. Refer to the Dimensions diagram on
page 165 for details.

Components of the DRT2-ID32ML and DRT2-ID32ML-1

Input Indicators

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

Top panel Front panel

Bottom panel

=)

(x10)
(x1)

[

Rotary switches
Set the node address.

DIN track
mounting hooks

Communications
connector

Input connector (MIL)

Connects the 32 inputs via a MIL connector.
The MIL cable is sold separately.

Name Meaning
10to 115 Indicate the status of bits (contacts) 0 to 15 in word m. Lit
when input is ON; not lit when input is OFF.
lI0to 1115 Indicate the status of bits (contacts) 0 to 15 in word m+1. Lit
when input is ON; not lit when input is OFF.

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

DRT2-ID32ML (NPN)
V+|© |
CAN_H|© i
Physical pA
DRAIN|© layer e S . oV
CAN_L|[O { EI/ 3
g2t E Ll ompu
V-(© £ 5 Photo- °inp
[ 20 oG
z = coupler
=0
— | DC-DC | | Y
converter
(non- ST NN ¢
isolated) | . "’ A 2
—W\—O0 |nput
Photo-
coupler
DRT2-ID32ML-1 (PNP)
V+ |O
CAN_H |O 2
Physical v
DRAIN |© layer A AN 0G
CAN_L |© LT 2
v- |o B f\'/{? 1
| 33 Photo- | o Mnput
£3 coupler oV
—pcoc [ 1
converter h AN
(non- P -
isolated) || 0 /i&;
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coupler
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Wiring
DRT2-ID32ML (NPN)

24V DC

t—3~o—ao M MWE Mgl S0

t—3~o—{ag|"e, "7 ~—
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t—S~o—{26 " WA Mo5t—S~o—

24 G | G [23

22| V VvV |21
+—3~o—|20 Xg% Xg% 19}—3~o—
+—S~o—|18 XZ\)’% Xg& 17}—0~o—
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DRT2-ID32ML-1 (PNP)

I/0 Allocations

164

Note

24V DC

40 Wéiom Wéiam 39 o

Wd m|wd m
3851 og " |37}—0™0

36 W(;izm W1dom 35 o

'Wd m|Wd m|
34l o5 | 11 |30

Wd mlWd m
325" 15 (31—

Wd m{wd m)
05

og| VI mWI Mozl 5o

f1{{{i{9

Wd mlWd m
26 07| 15 25—

20| m+1 [ me1 [19—0 0

18| mi1 [ ms1 [17—0 0

16| m1 [ ms1 [15—0 0

14] ms1 [ ms1 [13— 0
—o~o
10) rwﬂ ﬂ’ﬂ 9o
8| met | mer |7—~

wd | wd
6| ms1 | met |5 —0 0

1111

|
1. Vterminals are connected internally, as are the G terminals. Connect them
carefully.

2. Wire the V terminals and G terminals correctly so that the following func-
tions operate properly.

* I/O Power Status Monitor

* Contact Operation Counter

* Total ON Time Monitor

* Function preventing malfunction caused by inrush current at startup.

If these functions are not being used, input signals will be received even if
the G terminals of the DRT2-ID32ML or V terminals of the DRT2-ID32ML-
1 are not connected.

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

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Wdm |25(27|29|31|33(35|37|39|26|28|30|32|34|36(38|40| 16 inputs

Wdm+1| 5| 7|9 |1113|15/17|19| 6 | 8 |10|12|14|16 18|20 | 16 inputs
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Dimensions (DRT2-ID32ML and DRT2-ID32ML-1)
(83)

H

35 Values in parentheses are
reference values.

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

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

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

W
o

N
o

(ww) 7 snun
usamiag aoueisiq
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o

40 45 50 55
Ambient operating temp. (°C)
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5-6-8 Transistor Remote Output Terminals with 32 Points and
Connectors: DRT2-OD32ML (NPN) and DRT2-OD32ML-1 (PNP)

Output Specifications

Item

Specification

Model DRT2-OD32ML DRT2-OD32ML-1
Internal I/O common NPN PNP
Output points 32 points

Rated output current

0.3 A/point, 4 A/common (se

e note)

Residual voltage

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

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

nal and G)

nal and V)

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

Number of circuits 32 points with one common

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

Components of the DRT2-OD32ML and DRT2-OD32ML-1

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

Top panel Front panel Bottom panel
=
-
(x10) i
(x1) i3
=
e Al
Rotary switches
Set the node address. DIN track

mounting hooks

Communications
connector

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

Output Indicators

Name Meaning
I0to 115 Indicate the status of bits (contacts) 0 to 15 in word m. Lit
when output is ON; not lit when output is OFF.
110 to 1115 Indicate the status of bits (contacts) 0 to 15 in word m+1. Lit
when output is ON; not lit when output is OFF.

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

DRT2-OD32ML (NPN)
V+|© Voltage
CAN_H|© step-down
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isolated) [—| Photo- 2 ! :1
coupler
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A AN
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DRAIN [© Iay)ér 3
CAN_L |O = > —© Output
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|| 3 coupler Voltage
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Wiring
DRT2-OD32ML (NPN)

168

24V DC
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DRT2-OD32ML-1 (PNP)

24V DC

0| VoW Mg

Wd m|wd m
38| 01 | 09 [37

36 Wd2m W1dom 35

Wd m|wd m
3403 | 11 |39

'Wd m|Wd m|
4| 12 31

Wd m|wd m

Wd m{wd m

ETIEDILTIET
S300350  [osboosss

4

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

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

I/0 Allocations The first word allocated to the Remote Output Terminal is referred to as “word
m.” Given this, the bit and word allocations to MIL connector pin numbers are
as shown in the following diagram.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Wdm |25(27|29(31|33|35|37 |39|26(28(30|32(34|36|38|40| 16 outputs

Wdms1|5 | 7|9 |11]13/15|17|19| 6 | 8 |10|12]14]16|18|20| 16 outputs
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Dimensions (DRT2-OD32ML and DRT2-OD32ML-1)

(83)

35

H

Values in parentheses are
reference values.

5-6-9 Transistor Remote I/O Terminals with 16 Inputs and 16 Outputs
and Connectors: DRT2-MD32ML (NPN) and DRT2-MD32ML-1

(PNP)

Input Specifications

170

Item Specification
Model DRT2-MD32ML DRT2-MD32ML-1
Internal I/O common NPN PNP
Input points 16 points
ON voltage 17 V DC min. (between 17 V DC min. (between
each input terminal and V) | each input terminal and G)
OFF voltage 5V DC max. (between 5V DC max. (between

each input terminal and V)

each input terminal and G)

OFF current

1.0 mA max.

Input current

6.0 mA max./point at 24 V DC

3.0 mA min./pointat 17 V DC

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

Number of circuits

16 points with one common
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Output Specifications

Item Specification

Model DRT2-MD32ML DRT2-MD32ML-1

Internal I/O common NPN PNP

Output points 16 points

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

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

Leakage current 0.1 mA max.

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 16 points with one common

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

Components of the DRT2-MD32ML and DRT2-MD32ML-1

DeviceNet indicators
Indicate the status of the Slave, communications,
and /O (lit when 1/O is ON, | = inputs, Il = outputs).

Top panel Front panel Bottom panel

=)

[

Rotary switches
Set the node address.

DIN track
mounting hooks

Communications
connector

1/0O connector (MIL)
Connects the 16 inputs and 16 outputs via a MIL connector.
The MIL cable is sold separately.

I/0 Indicators

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

Note m: The first word allocated for the Remote I/O Terminal’s IN Area.
n: The first word allocated for the Remote I/O Terminal’'s OUT Area.
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Internal Circuits
DRT2-MD32ML (NPN)
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Wiring
DRT2-MD32ML (NPN)

24V DC
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DRT2-MD32ML-1 (PNP)

174

24V DC

IN | IN
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20 IN | IN o9

05 | 13 oo

IN [N
28 o5 | 14 7

IN [ 1N
26| o7 | 15 [P

24| G1 | G1 (23

39

%

o
o

35

}

33]

}

31

}

I

I

(11{1717

I

22( V1 | V1 |21

OUT|OUT
00 | 08
OUT|OUT!
01 | 09
ouT|ouT
02 | 10
ouT|ouT
03 | 11
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07 | 15

29999990
RITTTIT:

<

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

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

3. Wire the V1 terminals and G1 terminals correctly so that the following func-
tions operate properly.

* 1/O Power Status Monitor

¢ Contact Operation Counter

e Total ON Time Monitor

* Function preventing malfunction caused by inrush current at startup.

If these functions are not being used, input signals will be received even if
the G1 terminals of the DRT2-ID32ML or V1 terminals of the DRT2-
ID32ML-1 are not connected.
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I/0 Allocations The input word and output word allocated to the Remote I/O Terminal are
referred to as “word m” and “word n” respectively. Given this, the bit and word
allocations to MIL connector pin numbers are as shown in the following dia-
gram.

Bit 15 14 13 12 11 10 1
wdm [25]27]29]31]33[a5]87[30]26]28]30[a2]34]36]38]40] 16 inputs

wdn [5]7]9]11]13]1s[17]19] 6 [ 8 [10][12[14]16]18]20] 16 outputs

Dimensions (DRT2-MD32ML and DRT2-MD32ML-1)
(83)

60
27.8

Hﬁg\

=
0
AL o]

H

Values in parentheses are
35 reference values.

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

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

* If the Terminals are mounted facing up, the distances and temperatures in
the graph given below must be maintained to enable turning ON all inputs
simultaneously. For example, at an ambient temperature of 55°C, the Ter-
minals must be separated by at least 10 mm.
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(ww) 7snun
usamiag aourisiq

—_
o

ffffffffffffffffffffffffff

40 45
Ambient operating temp. (°C)
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Mounting in Control Either of the following three methods can be used to mount an Remote 1/O
Panels Terminal in a control panel.

* Mounting to DIN Track
* Mounting perpendicular to a panel using a Mounting Bracket
* Mounting parallel to a panel using a Mounting Bracket

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

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

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

30

(ww) 7snun
usamiag aouelsiq

-
o

0
4
Ambient operating temp. (°C)

2. Remote I/O Terminals with Connectors cannot be mounted to a control
panel with just screws; the SRT2-ATT02 Mounting Bracket B (sold sepa-
rately) must be used.

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

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

Note Always attach End Plate to both ends of Slaves connected to DIN Track.
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Mounting A Remote I/0O Terminal with a Connector can be mounted perpendicular to a
Perpendicular to a panel by using the SRT2-ATT02 Mounting Bracket B (sold separately).
A_Panel Using a Panel surface

Mounting Bracket

Mounted
perpendicular
to panel
Mounting Bracket B
Mounting Method Use the following procedure to mounted the Remote I/O Terminal.

1,2,3... 1. Mount the SRT2-ATT02 Mounting Bracket B to the wall using two Phillip’s
screws as shown below. Refer to Mounting Bracket Dimensions on
page 180 for mounting dimensions.

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

Mounting Holes and Slave Center Line
Two, 3.2 dia. or M3

T .
3 oL L Center of mounting holes
o | }w
S ™~ Center of Slave
Unit: mm
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Mounting Parallel to a A Remote I/O Terminal with a Connector can be mounted parallel to a panel
Panel Using a by using the SRT2-ATT02 Mounting Bracket B (sold separately).
Mounting Bracket

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

Panel surface

Mounted parallel
to a panel

Mounting Bracket B

Mounting Method Use the following procedure to mount the Remote I/O Terminal.

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

2. Mount the Remote I/O Terminal to the Mounting Bracket B. The Mounting

Bracket B is shaped like a DIN Track. Use the same mounting procedure
as for DIN Track.

Note The multi-drop wiring connector cannot be used if the Remote I/O Terminal is
mounted parallel to the panel.
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Mounting Holes and Slave Center Line
Two, 3.2 dia. or M3

R .
i’i 7 /Center of mounting holes
e [ v
NP ™~ Center of Slave
Unit: mm
Mounting Direction Unless specific restrictions are given for the Slave, it can be mounted in any

direction. Any of the following directions are okay.

Vertical

[

I [ | I
L 727 =
== N 8
[ |
pllt -
- L2224

=

4 c
T

Mounting Dimensions  Mounted to DIN Track

35 mm

DIN track

45 mm
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Mounted Perpendicular to a Panel

35 mm
il

Mounting Bracket B

45 mm

H

LA

3.3 mm

Mounted Parallel to a Panel

=
i E
HH 3
Mounting Bracket B E
HIE
0.1.mm
Mounting Bracket The dimensions of the SRT2-ATT02 Mounting Bracket B are shown below.
m 7.3 32.5 Mounting holes
Two, 3.2 dia. or M3
—
o 0 g
19
® o o ?él H—
v A
Wiring Internal Power Internal power is supplied together with the communications power supply
Supplies, I/0 Power and does not need to be wired separately. /0O power supplies and I/O are
Supplies and I/0 wired through the I/O MIL connector.
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Connecting to I/0
Terminals Using
OMRON MIL Cables

The MIL Cables listed in the following table are available to connect OMRON
I/O Terminals (e.g., I/O Relay Blocks). Select the MIL Cable that matches the
Remote 1/0 Terminal and the 1/O Terminal.

Slave

MIL Cable

I/0 Relay Block or other I1/0
Terminal

Remarks

DRT2-ID16ML

G79-1L1C

G7TC-ID16
G7TC-IA16

DRT2-OD16ML

G79-0L1C

G7TC-OC16/0C08
G70D-SOC16/VSOC16
G70D-FOM16/VFOM16
G70A-ZOC16-3
G70D-SOC08
G70R-SOC08

DRT2-OD16ML-1

G79-IL1C

G7TC-OC16-1

G79-0LIC

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

DRT2-ID32ML

G79-150-25-D1 (50 cm)
G79-175-50-D1 (75 cm)

G7TC-ID16
G7TC-IA16

DRT2-OD32ML

G79-050-25-D1 (50 cm)
G79-075-50-D1 (75 cm)

G7TC-OC16/0C08
G70D-SOC16/VSOC16
G70D-FOM16/VFOM16
G70A-ZOC16-3
G70D-SOC08
G70R-SOCO08

DRT2-MD32ML

G79-M50-25-
G79-M75-50-

1 (50 cm)

D
D1 (75 cm)

Inputs: G7TC-ID16/IA16

Outputs: G7TC-OC16/0C08
G70D-SOC16/VSOC16
G70D-FOM16/VFOM16
G70A-Z0OC16-3
G70D-SOC08
G70R-SOC08

I/O are distinguished by color.

Input tube color: Red
Output tube color: Yellow

DRT2-OD32ML-1

G79-050-25-D1 (50 cm)
G79-075-50-D1 (75 cm)

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

G79-150-25-D1 (50 cm)
G79-175-50-D1 (75 cm)

G7TC-OC16-1

DRT2-MD32ML-1

G79-M50-25-D2 (50 cm)
G79-M75-50-D2 (75 cm)

Inputs: G70A-ZIM16-5

Outputs: G70D-SOC16-1
G70D-FOM16-1
G70A-ZOC16-4

I/O are distinguished by color.

Input tube color: Red
Output tube color: Yellow
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The following cables are also available with a MIL connector on the Remote
I/0 Terminal end and loose wires on the other end.
MIL Cable Remarks

G79-A200C-D1 ( Loose wire size: AWG28
G79-A500C-D1 Loose wires are cut.

2m)
(5m)

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

G79-Y200C-D1 Eg m; Forked terminals: 161071-M2 (Nippon Terminal)
m

G79-Y500C-D1

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

Pin Core Dot Dot color || Pin Core Dot Dot color
No. color marking No. color marking
1 | Light | Black 21 |Light EENR Black
5> |brown Red oo | brown Red
3 | Yellow Black 23 | Yellow Black
4 Red 24 Red
5 |Light Black 25 |Light Black
6 |9reen Red 26 |9reen Red
7 |Gray Black 27 | Gray Black
8 Red 28 Red
9 | White Black 29 | White Black
10 Red 30 Red
11 | Light n Black 31 |Light EEEE Black
1o |brown Red 30 | brown Red
13 | Yellow Black 33 | Yellow Black
14 Red 34 Red
15 | Light Black 35 |Light Black
16 |9reen Red 36 |9reen Red
17 | Gray Black 37 |Gray Black
18 Red 38 Red
19 | White Black 39 |White Black
20 Red 40 Red
Using Pressure- Use the following procedure to prepare flat cables with XG4M-4030-T MIL
welded Flat Cable Connectors.
Connectors
1,2,3... 1. Use precision screwdrivers to open the hooks on both ends and separate

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

2. Place the flat cable between the contacts and cover of the socket, align the
contacts, and press on the cover to lock it in place on the contacts. Use a
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Using Loose Wires

with Pressure-welded

Connectors

Note

vise or similar device to firmly press the cover on until the tabs are properly

joined.

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

Coded Cable

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

relief in place.

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

Use the following parts to prepare cables. The Socket used depends on the

wire size.
Part Cable wire size: AWG24 Cable wire size: AWG26 to 26
Socket XG5M-4032-N XG5M-4035-N
Semi-cover XG5S-2001
(See note 1.)
Hood Cover XG58-5022

(See note 2.)

1. Two Semi-covers are required for each connector.
2. A multi-drop DeviceNet Connector cannot be used if the Hood Cover is

used.

Refer to the PCB Relays Catalog (X33) for details on the XG5 Loose Wire
Pressure-welded Connectors.
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5-6-10 Board-type Connector Terminals with 32 Inputs and MIL
Connectors: DRT2-ID32B (NPN)/DRT2-ID32B-1 (PNP) and
DRT2-ID32BV (NPN)/DRT2-ID32BV-1 (PNP)

Input Specifications

Components

DRT2-ID32B (NPN)/DRT2-ID32B-1 (PNP)

each input terminal and V)

Item Specification

Model DRT2-1D32B DRT2-1D32B-1
DRT2-1D32BV DRT2-1D32BV-1

Internal 1/O common NPN PNP

Input points 32 points

ON voltage 17 V DC min. (between 17 V DC min. (between
each input terminal and V) | each input terminal and G)

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

each input terminal and G)

OFF current

1.0 mA max.

Input current

6.0 mA max. at24 V DC
3.0 mA min. at 17 VDC
(between each input termi-
nal and V terminal)

6.0 mA max. at24 V DC
3.0 mA min. at 17V DC
(between each input termi-
nal and G terminal)

input points

ON delay time 1.5 ms max.
OFF delay time 1.5 ms max.
Max. simultaneously ON | 32 points

Number of circuits

32 points with one common circuit

DRT2-ID32BV (NPN)/DRT2-ID32BV-1 (PNP)

DeviceNet DeviceNet
communications Node address communications  Node address
connector switches connector switches
(x10) DeviceNet (x10) DeviceNet
Jﬁ(x1) operation Jﬁ(xn operation
= e o= indicators == == indicators
O] | & Of 1ol I e
02468101216[?”] I/O DMG&W\Z‘ADI:”II I/O
02468101214 . Opel‘ation 0246813124]1 Operaﬁor‘l
O O | indicators P indicators
Board_ Board Cx Board
mounting — . .
mounting — mounting
holes
holes holes
O O O Q
U User | ™ User
O O CUStomlzed O nnnnnnnnnnnnnnnnnnnn O CUStomlzed
RS O] | e rnnmnon: I
\ | | mounting 1 mounting
\ holes holes
1/0O connector (MIL) I/O connector
Input Indicators
Name Meaning
I0to 115 Indicate the status of bits (contacts) 0 to 15 in word m. Lit
when input is ON; not lit when input is OFF.
110 to 1115 Indicate the status of bits (contacts) 0 to 15 in word m+1. Lit
when input is ON; not lit when input is OFF.
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Internal Circuits

DRT2-ID32B and DRT2-ID32BV (NPN)

V+
CAN_H
DRAIN
CAN_L

DRT2-ID32B-1 and DRT2-ID32BV-1 (PNP)

V+
CAN_H
DRAIN
CAN_L
V-

[6 © © 0 0]

[© © © 0O ©

Physical pA
layer e S N oV
1 EI/ -
ERS N —— - W0 Input
£ 5 Photo- P
20 oG
c = coupler
=0
DC-DC v
converter
(non- L >Nt
isolated) AT 2
—AMW\—@ Input
Photo-
coupler
Physical v
layer 1 oG
/ V2 ) b3
sz| (47 z? _ i 3
= W6
g3 Photo- Input
£3 coupler oV
—|bc-bc 1
converter p A
(non- ,
isolated)

coupler

—WV—=0Input
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Wiring
DRT2-ID32B and DRT2-ID32BV (NPN)

24V DC

t—3~o—{ao e MW Mg —S~o—

t—3~o—{ag|"e, "o M3 71— ~—

t—3~o—{a6["Ve, W Mas—S~o—

t—S~o—{aa e mWA Magt S~

t—3~o—{o e WA Mag | S~

SN 30dede29 N

05 | 13

t—3~o—{og[VemWI Mozl S~

t—~o—{o6/Ve MW Mlogl S~

24| G | G [23

22| V V |21
b ~o—120| met | met [19f—3~—
b 3~o—1{18] me1 | et [17|—~o—
L >~—1is ,\gﬂ met [15f—S~o—
b S~o—}14] met ,‘51:';1 18 S~o—
b S~o—12] met | mat [11|—~o—
t+—~o—H10] m x]v+d1 90—
+—S~o—|8 X1V+d1 r\:]vg 70—
+—S~o—|6 r\::lﬂ r‘ﬁ."ﬂ 5—~o—1
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DRT2-ID32B-1 and DRT2-ID32BV-1 (PNP)

24V DC

40 W(gjom Wgsm 39 o

Wd mIWd m|
38 01| 0o |37

Wd mlWd m
36 02| 10 35—

Wd m) W1d1m 33| o

Wd mWd m
a2l 0| 12 31—

Wd mjwd m|
3055 [ 15 |29—0

Wd mjwd m
286 | 14 [27[ ™0

({11177

15 [25—0

20| m+1 | me1 [19—0 0

18| m+1 | me1 [17}—0 0

16| m1 [ ms1 [15]—0>0
o
12| mot [ mer [11—~
10| ot | et |9 f—>
8 r‘ﬁ’ﬂ rwi+d1 7>

wd | wd
6| mat | met |5 —0 0
Q

(11{1717

<

Note 1. Vterminals are connected internally, as are the G terminals. Connect them
carefully.

2. Wire the V terminals and G terminals correctly so that the following func-
tions operate properly.

* |/O Power Status Monitor

* Contact Operation Counter

* Total ON Time Monitor

* Function preventing malfunction caused by inrush current at startup.

If these functions are not being used, input signals will be received even if
the G terminals of the DRT2-ID32B and DRT2-ID32BV or V terminals of
the DRT2-ID32B-1 and DRT2-ID32BV-1 are not connected.

I1/0 Allocations The first word allocated to the Remote I/O Terminal is referred to as “word m”
Given this, the bit and word allocations to MIL connector pin numbers are as
shown in the following diagram.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Wdm |25(27|29|31|83|35|37|39|26|28|30|32|34|36(38|40| 16 inputs

Wdm+1| 5|7 |9 |1113|15/17|19| 6 | 8 |10|12|14|16 18|20 | 16 inputs
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Dimensions
DRT2-ID32B (NPN)/DRT2-ID32B-1 (PNP) DRT2-ID32BV (NPN)/DRT2-ID32BV-1 (PNP)

80 17 80 17
I u I
L @0 [
O o] 0] o]
g 8
o) O 0] 0]
0 0 Ol sassssssssanasiaias: IO
7 E i
| ]

5-6-11 Board-type Connector Terminals with 32 Outputs and MIL
Connectors: DRT2-OD32B (NPN)/DRT2-OD32B-1 (PNP) and
DRT2-OD32BV (NPN)/DRT2-OD32BV-1 (PNP)

Output Specifications

Item Specification

Model DRT2-OD32B DRT2-OD32B-1
DRT2-OD32BV DRT2-OD32BV-1

Internal I/O common NPN PNP

Output points 32 points

Rated output current 0.3 A/point, 4 A/common (See note.)

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

Leakage current 0.1 mA max. 0.1 mA max.

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 32 points with one common circuit

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

188



Connector Terminals with Transistors Section 5-6

Components
DRT2-OD32B (NPN)/DRT2-OD32B-1 (PNP) DRT2-OD32BV (NPN)/DRT2-OD32BV-1 (PNP)
DeviceNet DeviceNet
communications Node address communications ~ Node address
connector switches connector switches _
(x10) DeviceNet (x10) DeviceNet
(x1) operation (x1) operation
MEmEmcmememe indicators mEmEmcmemcme indicators
1ol I &% O 1ol I &% Of
DZHEW\ZMD{][I] I/O UHHW\ZM[E”]] I/o
DHG&W\ZMH Opel’atlon 02468101214 I i Operatlon
) Q| indicators p indicators
Board %
mounting —| Board' Board.
holes mounting r—mounting
holes holes
O O O Oy
4 User | || User
0 O customizea|V sssonassiosiassiiass OF  customizea
B V]|  board board
[ / mounting mounting
‘ holes holes
1/0 connector (MIL) I/0O connector
Output Indicators
Name Meaning
10to 115 Indicate the status of bits (contacts) 0 to 15 in word m. Lit
when output is ON; not lit when output is OFF.
110 to 1115 Indicate the status of bits (contacts) 0 to 15 in word m+1. Lit
when output is ON; not lit when output is OFF.

Note “m” is the first word allocated to the Remote I/O Terminal.

Internal Circuits
DRT2-0D32B and DRT2-OD32BV (NPN)

V+|© Voltage
CAN H|o Step'dOWn
DRAIN [© Physical ™ 1 N "D_@V
layer 3 "IIZ\I: N
CAN_LIO 5 > N o | —® Output
v-lo c = Photo- '3
D O <
- 23 coupler . G
¥
— | DC-DC | ] : ‘!\%
converter LT j——teoupu
isolated) |—] Photo- ¢ ':T
coupler ;
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DRT2-OD32B-1 and DRT2-OD32BV-1 (PNP)

V+
CAN_H

DRAIN
CAN_L

Physical
layer

[6 © 06 06 0]

Wiring
DRT2-0D32B and DRT2-OD32BV (NPN)

— | bC-DC
converter
(non-
isolated)

24V DC

Internal

circuitry

40| 0o

Wd m|wd m

08 [39)

38

Wd m|wd m

01 | 09 |¥7]

36|

'Wd m|Wd m|
2 | 10 |35

34 03

Wd m|wd m
11

32

Wd m|wd m

04 | 12 31

30

Wd m|wd m

28["

Wd m|wd m
6

79999999

26

10600660

24

22

20

79999999

TTTITT
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DRT2-OD32B-1 and DRT2-OD32BV-1 (PNP)

24V DC

0| e W Mg

Wd m{wd m)
38| o 09 |37

56|62 o0 (35

Wd mlWd m
34 03 | 11 |33

\Wd mjwd m|
32 . 12 (31

\Wd m{Wwd m|

\Wd m{Wwd m|

97077070 | [o700r0r
TTaseebbbs] [o000000¢

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

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

I/0 Allocations The first word allocated to the Remote I/0O Terminal is referred to as “word m.”
Given this, the bit and word allocations to MIL connector pin numbers are as
shown in the following diagram.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Wdm |25|27|29|31(33|35|37|39|26|28(30(32|34|36(38|40| 16 outputs

Wdms1|5 | 7|9 |11]13[15|17|19| 6 | 8 |10|12]14]16|18|20| 16 outputs
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Dimensions

DRT2-OD32B (NPN)/DRT2-OD32B-1 (PNP) DRT2-OD32BV (NPN)/DRT2-OD32BV-1 (PNP)

80 1

~i

80

1

~i

=

02468011
I

o o
8
o o
0 0

[ g/l E

14
Y

100

HS NS O
uusam:mmm
W
B2468i00i
IR— I

O

O

==

5-6-12 Board-type Connector Terminals with 16 Inputs, 16 Outputs and
MIL Connectors: DRT2-MD32B (NPN)/DRT2-MD32B-1 (PNP) and
DRT2-MD32BV (NPN)/DRT2-MD32BV-1 (PNP)

Input Specifications

each input terminal and V)

Item Specification

Model DRT2-MD32B DRT2-MD32B-1
DRT2-MD32BV DRT2-MD32BV-1

Internal I/O common NPN PNP

Input points 16 points

ON voltage 17 V DC min. (between 17 V DC min. (between
each input terminal and V) | each input terminal and G)

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

each input terminal and G)

OFF current

1.0 mA max.

Input current

6.0 mA max. at24 V DC
3.0 mA min. at 17V DC

(between each input termi-

nal and V terminal)

6.0 mA max. at24 V DC
3.0 mA min. at 17V DC
(between each input termi-
nal and G terminal)

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

Number of circuits

16 points with one common circuit
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Output Specifications

Item Specification
Model DRT2-MD32B DRT2-MD32B-1
DRT2-MD32BV DRT2-MD32BV-1
Internal /O common NPN PNP
Output points 16 points

Rated output current

0.3 A/point, 2 A/common (See note.)

Residual voltage

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

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

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

OFF delay time 1.5 ms max.

Number of circuits 16 points with one common circuit

Note Do not allow the total load current to exceed 2 A and do not allow the load cur-

Components

rent on either the V or G terminal to exceed 1 A.

DRT2-MD32B (NPN)/DRT2-MD32B-1 (PNP) DRT2-MD32BV (NPN)/DRT2-MD32BV-1 (PNP)

DeviceNet DeviceNet
communications Node address communications ~ \ode address
connector switches connector switches )
(x10) DeviceNet (x10) DeviceNet
| (x1) operation —m Jﬁ(m ) operation
7 T oo ow —=indicators 7 oo oo oy — indicators
Ol | MSNSOT Ol | MSNSQ—‘
UZAGEWZM[I[:”II I/O UZdeW\ZHIIIIII I/O
DZAﬁB\[I'ZMH Opel’atlon 02468101214 I Opel'atIOI"I
@) Q| indicators p indicators
ri%ir:tin — Board CX Board
holes ’ mounting — mounting
holes holes
O O O O
User User
70 O customized 70 O customized
A V]| board [ seseossseozaasssance | board
\ mounting T mounting
holes ‘ holes
I/0O connector (MIL) 1/0O connector
I/0 Indicators
Name Meaning
10to 115 Indicate the status of bits (contacts) 0 to 15 in word m. Lit
when input is ON; not lit when input is OFF.
110 to 1115 Indicate the status of bits (contacts) 0 to 15 in word n. Lit when

output is ON; not lit when output is OFF.

Note m: The first word allocated for the Remote I/O Terminal’s IN Area.

n: The first word allocated for the Remote I/O Terminal’'s OUT Area.
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Internal Circuits

DRT2-MD32B and DRT2-MD32BV (NPN)

V+ |O
CAN_H |0 7
Physical A AN
DRAIN (O layer 4 - oV1
CAN_L |0 5 > { f“{
c = pON [ -
=5 —wW\—o Input
v-[© 28 Photo-  voltage P
— -° coupler  step-down © G’
™ v2
— | DC-DC s ,"ii:: ™
converter T A | ——© Output
(non- " Photo- 3 !
isolated) 3
coupler G2
DRT2-MD32B-1 and DRT2-MD32BV-1 (PNP)
V+ |© s
CAN_H (© Y
DRANN lo Physical pe S N oG
layer V2 2 YIS
CAN_L |© T2 1:1 ----- - Inout
v- o g 3 Photocoupler P
- E3 oVi
A4
—bc-nc ™ v2
converter s ,""" ;;“
(non- T AT o
isolated) Output
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Wiring
DRT2-MD32B and DRT2-MD32BV (NPN)
24V DC
G
S CEIFIC =
S “FIFE==
S HIHZ R
S T HILI R
oot B |
+—G~o0—130 (')’\5" L’\é 29—5~o—
+—S~o—128 (')’\é L’i 27}—0~o—
t—~o—16| (')’\; L’\; 25— ~o—1
24| G1 | G1 |23
22| V1 | V1 [21
oHEE 4o
O
O U0
O
OV -0
O
o0
O
4lG2| G2 |3
2 va|va2 |1
<
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DRT2-MD32B-1 and DRT2-MD32BV-1 (PNP)

196

24V DC
Is

1
NN
S>—H0l o0 | 08 P
~ N[N
88| o1 | oo [
N[N
~o—6| o | 10 [35—
N[N
~o—34 o5 | 11 B0
S~o—Is0 IN | IN 31—~
04 | 12
N[N
~o—130 o5 | 13 PO
~ N[N
28| o5 | 14 [0
IN [N
o—8| o7 | 15 [5—°
24 a1 ] G1 |23
oo| V1 | V1 fo1
ouTlouT
—O—10| %' [ % [19—O—
ouTlouT
—O—118 %1 | %o [7—DO—
ouTlouT
—O—116| %[0 [15—DO—
ouTlouT
—O—114 % [ [13—DO—
ouT|ouT
’_®—12 04 | 12 11_®_‘
ouT|ouT
O—9 s | 1 o[ ©
ouTlouT
O8] 06 | 14| 7O
ouT|ouT
>_CD—G o7 | 15 5_®_‘
4| G2|a2s
2| va [ va |1
4

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

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

3. Wire the V1 terminals and G1 terminals correctly so that the following func-
tions operate properly.

* 1/O Power Status Monitor

* Contact Operation Counter

* Total ON Time Monitor

* Function preventing malfunction caused by inrush current at startup.

If these functions are not being used, input signals will be received even if
the G1 terminals of the DRT2-MD32B/DRT2-MD32BV or V1 terminals of
the DRT2-MD32B-1/DRT2-MD32BV-1 are not connected.
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I/0 Allocation

S

Dimensions
DRT2-MD32B (NPN)/DRT2-MD32B-1 (PNP) DRT2-MD32BV (NPN)/DRT2-MD32BV-1 (PNP)

The input word and output word allocated to the Remote I/O Terminal are
referred to as “word m” and “word n” respectively. Given this, the bit and word
allocations to MIL connector pin numbers are as shown in the following dia-
gram.

Bit 15 14 13 12 11 10 1
wdm [25]27]29]31]33[a5]87[30]26]28]30[a2]34]36]38]40] 16 inputs

wdn [5]7]9]11]13]1s[17]19] 6 [ 8 [10][12[14]16]18]20] 16 outputs

80 7 80 17
I I
L @0 [
OZHilQiilén m;
o) o] o) O
g g
o) o) @) O
9 0 Ol R ERITE IO
) )
—— E [
= I
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User Customized
Boards

User Customized Board
Dimensions

198

A board can be created by the user and mounted to the DRT2-L1D32BV(-1).
This allows the user to create the required 1/0 system by placing I/O connec-
tors, relays, and other components as necessary on the board and then
mounting the board to a Board Terminal. The following diagram illustrates
mounting a customized user board to the DRT2-[1D32BV(-1).

User customized board (made by user

M4 screws e
to user specifications)

1S(t)a:nc::: Recommended connector:
XG4H-4031-1 (from OMRON)
recommended

Mounted to mate with
MIL connector

User customized board mounting holes

DRT2-[ID32BV(-1)
Cut the user customized board to the dimensions shown below.

6“6\%‘
b(.
19.93 Y
]<_>| ' <
i
& ] |
i S| o
=3 | F
S (=)
o vl o
© 58
! '
|- & Y
| 4475020
4.25+0.20
|
55.00+0.20
- 80.00+0.20
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Mounting The DRT2-[1D32B/BV is mounted to the control panel using screws. It cannot
be mounted to DIN Track. Use M4 mounting screws and mount the board

using spacers.

Mounting Dimensions
71.540.5 R

g
OF
O

76+0.5

Yy O C
Four, 4.5 dia. or M4 holes}>

There are no restrictions to the mounting direction. The board can be
mounted in any of the following six directions. The DRT2-[ID32BV(-1) is

shown in the following diagram.

Mounting Direction

Perpendicular

Wiring Internal Power Supplies, I/O Power Supplies and I/O

Internal power is supplied together with the communications power supply
and does not need to be wired separately. 1/0 power supplies and I/O are
wired through the I/O MIL connector.
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Connecting to I/O Terminals Using OMRON MIL Cables

The MIL Cables listed in the following table are available to connect OMRON
I/O Terminals (e.g., I/O Relay Blocks). Select the MIL Cable that matches the

Remote I/O Terminal and the 1/O Terminal.

G79-175-50-D2 (75 cm)

Slave MIL Cable I/0 Relay Block or other I/0 Remarks
Terminal
DRT2-ID32B G79-150-25-D1 (50 cm) G7TC-ID16
G79-175-50-D1 (75 cm) G7TC-1A16
DRT2-OD32B G79-050-25-D1 (50 cm) G7TC-OC08/0C16
G79-075-50-D1 (75 cm) G70D-SOC16/VSOC16
G70A-ZOC16-3
G70D-FOM16/VFOM16
DRT2-MD32B G79-M50-25-D1 (50 cm) Inputs: G7TC-ID16/IA16 I/O are distinguished by color.
G79-M75-50-D1 (75 cm) Outputs: G7TC-OC08/0C16 Input tube color: Red
G70D-SOC16/VSOC16 Output tube color: Yellow
G70A-ZOC16-3
DRT2-ID32B-1 G79-150-25-D2 (50 cm) G70A-ZIM16-5

DRT2-OD32B-1

G79-050-25-D1 (50 cm)
G79-075-50-D1 (75 cm)

G70A-ZOC16-4
G70D-SOC16-1

G79-150-25-D1 (50 cm)
G79-175-50-D1 (75 cm)

G7TC-OC16-4
M7F

DRT2-MD32B-1

G79-M50-25-D2 (50 cm)
G79-M75-50-D2 (75 cm)

Inputs: G70A-ZIM16-5
Outputs: G70A-ZOC16-4
G70D-SOC16-1

I/0 are distinguished by color.

Input tube color: Red
Output tube color: Yellow

The following cables are also available with a MIL connector on the Remote
I/0O Terminal end and loose wires on the other end.

MIL Cable

G79-A200C-D1 (2 m
G79-A500C-D1

(5
G79-Y100C-D1 (1
G79-Y200C-D1 (2
G79-Y500C-D1 (5

Remarks

Loose wire size: AWG28
Loose wires are cut.

)
)
) Forked terminals are attached to the loose wires.
)
)

Forked terminals: 161071-M2 (Nippon Terminal)
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The MIL pin numbers, loose wire colors, dot markings, and dot colors are

listed in the following table.

Pin Core Dot Dot color || Pin Core Dot Dot color
No. color marking No. color marking
1 |Light | Black 21 |Light EENR Black
5> |brown Red oo | brown Red
3 | Yellow Black 23 | Yellow Black
4 Red 24 Red
5 |Light Black 25 |Light Black
6 |dreen Red 26 |9reen Red
7 |Gray Black 27 | Gray Black
8 Red 28 Red
9 | White Black 29 | White Black
10 Red 30 Red
11 |Light HE Black 31 |Light EEENE |Black
1o |brown Red 30 | brown Red
13 | Yellow Black 33 | Yellow Black
14 Red 34 Red
15 |Light Black 35 |Light Black
16 |9reen Red 36 |9reen Red
17 | Gray Black 37 |Gray Black
18 Red 38 Red
19 | White Black 39 |White Black
20 Red 40 Red

Using Pressure-welded Flat Cable Connectors

1,2,3...

Use the following procedure to prepare flat cables with XG4M-4030-T MIL
Connectors.

1.

Use precision screwdrivers to open the hooks on both ends and separate
the contacts from the cover of the MIL socket. There are two tabs on each
end of the contact side of the socket. Release both of these at the same
time, not one at a time.

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

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

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

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

Using Loose Wires with Pressure-welded Connectors
Use the following parts to prepare cables. The Socket used depends on the

wire size.
Part Cable wire size: AWG24 Cable wire size: AWG26 to 26
Socket XG5M-4032-N XG5M-4035-N
Semi-cover XG5S-2001
(See note 1.)
Hood Cover XG5S-5022
(See note 2.)

Note 1. Two Semi-covers are required for each connector.

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

Refer to the PCB Relays Catalog (Cat. No. X33) for details on the XG5 Loose
Wire Pressure-welded Connectors.
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5-7 Screw-less Clamp Terminals

The Screw-less Clamp Terminal has a structure designed for clamping to a
terminal block. It is a reduced-wiring, labor-saving Slave that can make wiring
easy by simply inserting post terminals (sleeves). The Unit and terminal block
can be detached, making it possible to replace the Unit in the event of a failure
without removing the wiring.
There are two categories of Screw-less Clamp Terminals: Those that have

detection functions for early detection of errors, and those that do not.

Models without Detection Functions

Model Specifications
DRT2-ID16SL(-1) 16 inputs
DRT2-ID32SL(-1 32 inputs
DRT2-MD32SL(-1) |16 inputs/16 outputs
DRT2-OD16SL(-1) |16 outputs
DRT2-OD32SL(-1) |32 outputs

Models With Detection Functions

5-7-1

5-7-2

Power Supply Wiring

Model

Specifications

DRT2-ID16SLH(-1)

16 inputs

DRT2-ID32SLH(-1)

32 inputs

DRT2-MD32SLH(-1)

16 inputs/16 outputs

DRT2-OD16SLH(-1)

16 outputs

DRT2-OD32SLH(-1)

32 outputs

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

These settings are made in the same way as for Remote I/O Terminals (Tran-
sistor Type). Refer to 5-5-1 Node Address, Baud Rate, and Output Hold/Clear

Settings.

Wiring to a Screw-less Clamp Terminal Block

Screw-less Clamp Terminals provide clamp-type terminal blocks that allow
wiring without screws. When connecting a sensor or an external device, a
special post terminal must be attached to the cable for the sensor or device.

Manufacturer Model
PHOENIX CONTACT Al-0.5-10 0.5 mm?2 (AWG 20)
Al-0.75-10 0.75 mm? (AWG 18)
Al-1.5-10 1.25 mm? (AWG 16)
Nihon Weidmuller H 0.5/16 D 0.5 mm? (AWG 20)
H0.75/16 D 0.75 mm? (AWG 18)
H1.5/16 D 1.25 mm? (AWG 16)

Two cables are provided with the DRT2-[1D32SL(-1) and DRT2-[ID32SLH(-1)
Terminals for V and G, to transfer power between terminal blocks. Use these
cables when there is no need to divide the power by block. The rated current

is 10 A max.
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Wiring to a Clamp Terminal Block

Insertion

Removal

Insert the post terminal all the way to the end in any terminal hole.

Pull out the power line while pressing down with a small flat-blade screwdriver
on the release button above the terminal hole.

The following screwdriver is recommended for use when removing cables.

Recommended Screwdriver Model

Model Manufacturer
SZF1 PHOENIX CONTACT

Side View Front View

)

0.6 mm 3.5 mm

Removing and Mounting a Clamp Terminal Block

Removal

Mounting

204

Use a flat-blade screwdriver to loosen the four screws on the top of the termi-
nal block, and then grasp the handles on both sides and remove the terminal
block.

Grasp the handles on both sides of the terminal block, and insert the terminal
block firmly in place. Then use a flat-blade screwdriver to tighten the four
screws on the top of the terminal block.

(1 Grasp handles on both sides.
@ Pull out the terminal block.

Four 2.6x6 standard screws

Note Tighten the screws to a torque of 0.2 to 0.25 N-m.
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5-7-3 1/O Indicators

The I/O indicators show the ON/OFF status of inputs and outputs and the
error status of connected devices.

Indicator name Status Color Meaning (main error)
Oto15 [ Yellow Lit when input or output is ON.
(Display for - -
each contact) N~ |Red Lit when error is detected.
/ZI\ tQutput: External load disconnec-
ion

Input: Sensor disconnection
Clear as follows:

Output: For manual recovery, clear
error and then restart. For auto-
matic recovery, clear error.

Input: Clear error.
] Red Lit when error is detected.

Output: External load short-circuit
(for DRT2-OD16SLH(-1) only)

Input: Sensor power supply short-
circuit
Clear as follows:

Output: For manual recovery, clear
error and then restart. For auto-
matic recovery, clear error.

Input: Clear error.

[ OFF Lit when input or output is OFF.
I/0 ] Green I/0O power is being supplied.
[ OFF I/0O power is not being supplied.

5-7-4 Screw-less Clamp Terminals with 16 Transistor Inputs

Input Specifications

Item Specification

Model DRT2-ID16SL DRT2-ID16SL-1 DRT2-ID16SLH DRT2-ID16SLH-1

Internal I/O common NPN PNP NPN PNP

Input points 16 points

I/0O power supply voltage [20.4 1o 26.4V DC (24 V DC, —-15% to 10%)

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

Input resistance 4 kQ

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.

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

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

ON current 3 mA min.

OFF current 1 mA max.

Number of circuits 8 points with one common

Power supply short-cir- | --- Operates at 50 mA/pt. min.

cuit protection
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Item

Specification

Disconnection detection

Operates at 0.3 mA/pt. max.

Current supplied to input
devices

100 mA/input

50 mA/input

Component Names and Functions (Same for DRT2-ID16SL(-1) and DRT2-ID16SLH(-1))

Internal Circuits
DRT2-ID16SL (NPN)

DRT2-ID16SL-1 (PNP)
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DeviceNet Indicators

Rotary Switches
Used to set the node address.

1/0 Power Indicators

Used to check /O
power supply status.

Input Indicators
Used to check detection results and
input status for each contact.
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Communications
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DRT2-ID16SLH (NPN)

DRT2-ID16SLH-1 (PNP)

Wiring
DRT2-ID16SL (NPN)

CANH

DRAIN (©

CAN L

V+

CANH
DRAIN |©)

CANL |©®

V- Ofs

————© G
@ Vv
Short-
Physi- routor
| discon-
ca £ t|nection [+—@ GO to G15
layer 3 Photo- detection
£ W coupler — | Loireut
SR e M == < O0to 15
© 4 N Input
c o ¥r) circuit
5 \
§ |
] G
DC-DC
converter ®V
———oV
—© G
i- Short-
s:lySI glré)ml or
tnecion —© VO to V15
layer £ Photo- e, ;
3 . coupler — circuit
5 R o Oto15
] RN a il B P circui
g G
E
I %
DC-DC
converter —©G

(enym) umoig

(30€19) ONIg

(0e(q) BNIg
(paJ) umoig

(enym) >oeig

2-wire sensor 3-wire sensor
(e.g., limit switch) with NPN output

(photoelectric or
proximity sensor)
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DRT2-ID16SL-1 (PNP)

@ @ @ W @
c c

E ] & 2 8
3 — -~ 5 =
—_ o) S = =
= o D =

(0] =
= ) L 8 =
= = z 2 7

2-wire sensor 3-wire sensor
(e.g., limit switch) with NPN output
(photoelectric or
proximity sensor)

¢ (© Or [~ &9
® - @
-@® ©

DRT2-ID16SLH (NPN)

@ @ T @ T
3 c c D
% @ @ g Q
3 = -~ 5 %
— =2 S = =
® o =
) o o © 3=
= = x o =
F z s = 5

2-wire sensor 3-wire sensor
(e.g., limit switch) with NPN output
(photoelectric or
proximity sensor)

| -® @

DRT2-ID16SLH-1 (PNP)

v @ @ w

c c QO

g @ s 2 o

5 = = 3 =%

— j=x S Sz
s 2 > 3

@ =

= 2 2 & 7

F 2 z e 7

2-wire sensor 3-wire sensor
(e.g., limit switch) with NPN output
(photoelectric 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

DRT2-ID16SL(-1) and
ID16SLH(-1))
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5-7-5 Screw-less Clamp Terminals with 32 Transistor Inputs

Input Specifications

Item Specification

Model DRT2-ID32SL DRT2-ID32SL-1 DRT2-ID32SLH DRT2-ID32SLH-1

Internal I/O common NPN PNP NPN PNP

Input points 32 points

I/O power supply voltage |20.4to026.4V DC (24 V DC, —15% to 10%)

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

Input resistance 4 kQ

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.

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

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

ON current 3 mA min.

OFF current 1 mA max.

Number of circuits

16 points with one common

Power supply short-cir-
cuit protection

Operates at 50 mA/pt. min.

Disconnection detection

Operates at 0.3 mA/pt. max.
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Component Names and Functions (Same for DRT2-ID32SL(-1) and DRT2-ID32SLH(-1))

Rotary Switches (x10, x1 Input Indicators
Used);o set the nf)de add)ress. Used to check detection results Ee:ease Button b
and input status for each contact. eleases terminal when
DeviceNet indicators pressed down.

1/0 Power Indicator
Used to check I/0O power supply

status.
2, | | P 2
88 238338388858585385
88 888888838822888885
88 888 8888888888 .
2. (%) 2
Communications Connector Input Terminal Block
Internal Circuits
DRT2-ID32SL
———©G
—O@ V
- Photo- @G
. coupler
V+ @ J---- 1 © 0-15 Left side
CAN H|© physical PREDE:
DRAIN [©® layer — QV
CAN L|©
.fg © G
V- 1@ g LoV
©
c
8
— — = ————©G
DC-DC
converter
L —O V
Photo- @G
3 coupler ® 015 Right side
1 Y %03
— - ®V
© G
LoV
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DRT2-ID32SL-1
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DRT2-ID32SLH-1

V+

CAN H
DRAIN

CAN L

(@ @ @ © O]

Physical
layer

Wiring
DRT2-ID32SL (NPN)

212

DC-DC
converter

Internal circuits
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DRT2-ID32SL-1 (PNP)
Left side Right side
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Note

1. The I/O power supply’s right-side and left-side V terminals, and the right-
side and left-side G terminals, are not connected internally. Supply power
separately between V and G on the right and left sides respectively.

2. 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 DRT2-ID32SL(-1) and DRT2-ID32SLH(-1))
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5-7-6 Screw-less Clamp Terminals with and 16 Transistor Outputs

Output Specifications

Item Specification

Model DRT2-OD16SL DRT2-OD16SL-1 DRT2-OD16SLH DRT2-OD16SLH-1

Internal I/O common NPN PNP NPN PNP

Output points 16 points

I/O power supply voltage |20.4to026.4V DC (24 V DC, —15% to 10%)

Output current 0.5 A/point, 4.0 A/common

Residual voltage 1.2 V max.

Leakage current 0.1 mA max.

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Disconnection detection | --- Operates at current consumption of 3 mA/
point max. (Not detected at 3 mA or less.)

Current supplied to 100 mA/output

output devices

Output when error According to hold/clear setting when error is detected. (The factory setting is for clear.)

detected
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Component Names and Functions
(Same for DRT2-OD16SL(-1) and DRT2-OD16SLH(-1))

DeviceNet indicators

Rotary Switches
Used to set the node address.

1/0 Power Indicators  Output Indicators
Used to check I/0 Used to check detection results and
power supply status. output status for each contact.

©0 oCO oGO o
OO oGO oBm o
BO oed o80 o
©0 oC0 o@m o

Communications ~ Output Terminal

Connector Block
Release Button
Releases terminal when pressed down.
Internal Circuits
DRT2-OD16SL (NPN)
—o G
Voltage
V+ [©] step-down —o V
CANH |O Physi- N1
DRAIN [© cal
layer k]
CANL [o 3 i {{
_ - S oto-
v © ] coupler T 0to15
c G
< —o V
£
DC-DC ©G
converter
- —o V
DRT2-OD16SL-1 (PNP)
——o V
Voltage
V+ © step-down —o G
~
CANH |© Physi- >
DRAIN (© cal
layer 2
CANL [© 3 |
= _ 11
V- 9T = P | 0to 15
g coupler v
2 +—o G
£
DC-DC
converter
|| —o
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DRT2-OD16SLH (NPN)
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Wiring
DRT2-OD16SL (NPN)

e
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Solenoid valve, Solenoid valve,
etc. etc.
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DRT2-OD16SL-1 (PNP)

CYOXO MR ONT
OXONRINORO

Solenoid valve, Solenoid valve,
etc. etc.

RO ORT
OIONINOI0
%@@"@@

DRT2-OD16SLH (NPN)

—

Solenoid valve, Solenoid valve,
etc. etc.

CrOXOMIROX T
ORONRIN OO,

Solenoid valve, Solenoid valve,
etc. etc.

DRT2-OD16SLH-1 (PNP)

Note When using inductive loads (such as solenoid valves), use a load with a built-
in diode to absorb reverse power or attach a diode externally.
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Dimensions (Same for DRT2-OD16SL(-1) and DRT2-OD16SLH(-1))
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Load Short-circuit Protection: DRT2-OD16SLH and DRT2-OD16SLH-1

218

Normally, when the output contact (OUT) turns ON, the transistor turns ON,
and output current (lout) flows, as shown in Fig. 1.

If the current limit (llim) is exceeded when there is an overload in the output
current (lout) or when a load short-circuit occurs, as shown in Fig. 2 and 3, the
output current (lout) will be limited. Then, if the output transistor junction tem-
perature (Tj) reaches the thermal shutdown temperature (Tstd), the output will
be turned OFF to prevent damage to the transistor, the Load Shorted Flag will
be turned ON, and the indicator will light red.

In automatic recovery mode (Fig. 2), the short-circuit protection status will be
automatically cleared and the output current will start to flow again when the
transistor's shutdown temperature (Tj) drops to the reset temperature (Tr).

In manual recovery mode (Fig. 3), the short-circuit protection status will be
held even when the transistor's shutdown temperature (Tj) drops to the reset
temperature (Tr), and recovery will occur when the Unit is reset by turning
OFF the 1/O power supply or the Unit's power supply.
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Fig. 1 Normal Operation

ON
out OFF OUT: Output contact

IOUT: Qutput current
ERR: Alarm output, ERR indicator

lout ON llim: Current limit
OFF Tj:  Transistor junction temperature
Tstd: Thermal shutdown temperature
Tr: Reset temperature

LED ON
Status o

Fig. 2 Overload or Short-circuit (Automatic Recovery Mode)
OUT ore J Tj=Tstd Tj=Tr I—

oy Nim— /\ |
OFF

ON
ere I
OFF,

lout

Fig. 3 Overload or Short-circuit (Manual Recovery Mode)

ON

ouT OFF
Tj =Tstd

on  lim_ —
lout OFF _/—l_—l—
LED ON
Status OFF

1/0 power ON
supply OFF

]
Automatic Recovery The Unit has load short-circuit protection, but automatic recovery mode is
Mode Restrictions designed to protect the internal circuits specifically from a brief load short-cir-

cuit.

In automatic recovery mode, the Unit's load short-circuit protection is auto-
matically cleared when Tj = Tr, as shown in Fig. 2. Therefore, as long as the
cause of the short-circuit is not removed, the output's ON/OFF operation will
repeat.

If the Unit is left with a short circuit, the internal temperature will rise, causing
damage to the Unit. Always remove the cause of an external load short-circuit
promptly.

Note When an external load short-circuit is detected, the External Load Shorted

Flag will turn ON in the Unit's Status Area and the indicator corresponding to
the shorted output contact will turn ON. An OR for all contact status will output
to the Short-circuited Flag.
When the Load Shorted Flag turns ON, either hold the status of the bit in the
user program and program to turn OFF all the Unit's outputs, or use an
Explicit message to read the contact that is shorted and turn it OFF. The
Short-circuited Flag is allocated in the fifth bit in the Unit's status information
area.

Short-circuited Flag
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5-7-7 Screw-less Clamp Terminals with and 32 Transistor Outputs

Output Specifications

Item Specification

Model DRT2-OD32SL DRT2-OD32SL-1 DRT2-OD32SLH DRT2-OD32SLH-1

Internal /0O common NPN PNP NPN PNP

Output points 32 points

I/0O power supply voltage [20.4 10 26.4V DC (24 V DC, —-15% to 10%)

Output current 0.5 A/point, 4.0 A/common

Residual voltage 1.2 V max.

Leakage current 0.1 mA max.

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Disconnection detection | --- Operates at current consumption of 3 mA/
point max. (Not detected at 3 mA or less.)

dOutput évhen error According to hold/clear setting when error is detected. (The factory setting is for clear.)

etecte

Component Names and Functions
(Same for DRT2-OD32SL(-1) and DRT2-OD32SLH(-1))

Rotary Switches (x10, x1) Output Indicators Rel 5
Used to set the node address. Used to check detection results elease Button
and output status for each contact. ~ eleases terminal when
DeviceNet Indicators pressed down.

1/0O Power Indicators

Used to check I/O power supply

status.
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Communications Connector Output Terminal Block
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Internal Circuits
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DRT2-0D32SL-1 (PNP)
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DRT2-0D32SL-1 (PNP)
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Screw-less Clamp Terminals

Section 5-7

Note 1.

The I/O power supply’s right-side and left-side V terminals, and the right-

side and left-side G terminals, are not connected internally. Supply power
separately between V and G on the right and left sides respectively.

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

Dimensions (DRT2-OD32SL-1 and DRT2-OD32SLH-1)
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5-7-8 Screw-less Clamp Terminals with 16 Transistor Inputs and
Outputs

Input Specifications

Item Specification
Model DRT2-MD32SL DRT2-MD32SL-1 DRT2-MD32SLH DRT2-MD32SLH-1
Internal I/O common NPN PNP NPN PNP
Input points 16 points

I/0O power supply voltage

20.4 t0 26.4 V DC (24 V DC, —15% to 10%)

Input current

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

Input resistance 4 kQ

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.

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

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

ON current 3 mA min.

OFF current 1 mA max.

Number of circuits

16 points with one common

Power supply short-cir-
cuit protection

Operates at 50 mA/point min.

Disconnection detection

Operates at 0.3 mA max.
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Output Specifications

Item Specification
Model DRT2-MD32SL DRT2-MD32SL-1 DRT2-MD32SLH DRT2-MD32SLH-1
Internal I/O common NPN PNP NPN PNP
Output points 16 points
I/O power supply voltage |20.4to026.4V DC (24 V DC, —15% to 10%)
Output current 0.5 A/point, 4.0 A/common
Residual voltage 1.2 V max.
Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.
Disconnection detection | --- Operates at current consumption of 3 mA/
point max. (Not detected at 3 mA or less.)
dOutput évhen error According to hold/clear setting when error is detected. (The factory setting is for clear.)
etecte

Component Names and Functions

(Same for DRT2-MD32SL(-1) and DRT2-MD32SLH(-1))

Rotary Switches (x10, x1) Input Indicators Qutput Indicators
Used to set the node address. Used to check detection results Used to check detection results

DeviceNet indicators and input status for each contact. and output status for each contact.

I/0O Power Indicators
Used to check I/O power supply Release Button
status. Releases terminal when pressed down.

ool ————
858858858855858828
£88858888380882888

|| | [s2828882R88888888s]
2 19
Communications Input Terminal Block Output Terminal Block

Connector
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Internal Circuits
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Note

1. The I/O power supply’s right-side and left-side V terminals, and the right-
side and left-side G terminals, are not connected internally. Supply power
separately between V and G on the right and left sides respectively.

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

3. 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
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5-7-9 Mounting to a Control Panel

Mounting to a DIN

Track

A Remote I/O Terminal (either a Basic Unit or Expansion Unit) can be
mounted to a control panel as shown below.

Mount a 35-mm DIN Track to the rear panel of the Slave. Firmly insert the
Slave into the DIN Track while pulling down the DIN Track mounting hooks on
the rear panel with a screwdriver. Secure the Slave on the right and left sides
between a pair of end plates.
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Mounting the End Plates First latch the bottom of the end plate (step 1 in the diagram below), and then
latch the top and pull down (step 2 below).

End Plate
Note The Slave must be secured on both sides by a pair of end plates.

Mounting Direction Unless specified in the Slave’s documentation, there are no restrictions on the
mounting direction. The Slave can be mounted in any of the six directions
shown below.

icerassssanuansis
G35383ca00020880
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SECTION 6
Environment-resistive Slaves

This section provides the specifications and describes the components, terminal arrangements, basic procedures for wiring,
and methods for connecting cables of Environment-resistive Slaves (conforming to IP67). Information on Slave settings,
mounting and wiring methods are also provided separately for each Slave type.

6-1 Common Specifications for Environment-resistive Slaves. . ............. 234
6-1-1  Current Consumption, Weight, Enclosure Ratings. . ............ 235
6-1-2  T/OINdicators . ... ....o'urit ittt 235
6-2  Connecting Communications Cables to Environment-resistive Slaves . . . . . 236
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(070) 111151 0 237
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Common Specifications for Environment-resistive Slaves

The following table lists specifications that are common to all Environment-

resistive Slaves. For details on specifications for each Slave, refer to the fol-
lowing Slave specifications pages.

Item

Specifications

Communications power supply

voltage

11 to 25 V DC (Supplied from the communica-
tions connector.)

I/0O power supply voltage

20.4 t0 26.4 V DC (24 V DC, —15 to +10%)

Noise immunity

Conforms to IEC61000-4-4. 2 kV (power lines)

Vibration resistance

10 to 150 Hz, 0.7-mm double amplitude

Shock resistance

150 m/s?

Dielectric strength

500 V AC (between isolated circuits)

Insulation resistance

20 MQ min. (between isolated circuits)

Ambient temperature

-10 to +55°C

Ambient humidity

25% to 85% (with no condensation)

Operating environment

No corrosive gases

Storage temperature

-25 to +65°C

Enclosure rating

IP67

Mounting

M5 screws for both front and rear panel

Mounting strength

100 N

Communications connector
strength

30N

Screw tightening torque

Round connector (communications connectors,
power supply, 1/0): 0.39 to 0.49 N-m

M5 (mounting Unit from front panel): 1.47 to
1.96 N-m
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6-1-1

6-1-2 1/O Indicators

Advanced Slaves
(DRT2-LIDLIIC(-1))

Current Consumption, Weight, Enclosure Ratings

The following table lists the current consumption, weight, and enclosure rat-
ings for Environment-resistive Slaves.

Model Communications Weight Enclosure rating
current
consumption
DRT2-ID08C 115 mA max. 340 g max. IP67
DRT2-1D08C-1 115 mA max. 340 g max.
DRT2-HD16C 190 mA max. 340 g max.
DRT2-HD16C-1 190 mA max. 340 g max.
DRT2-OD08C 60 mA max. 390 g max.
DRT2-OD08C-1 60 mA max. 390 g max.
DRT2-ID04CL 50 mA max. 275 g max.
DRT2-1D04CL-1 50 mA max. 275 g max.
DRT2-OD04CL 45 mA max. 275 g max.
DRT2-OD04CL-1 45 mA max. 275 g max.
DRT2-ID08CL 50 mA max. 390 g max.
DRT2-1D08CL-1 50 mA max. 390 g max.
DRT2-HD16CL 55 mA max. 390 g max.
DRT2-HD16CL-1 55 mA max. 390 g max.
DRT2-OD08CL 50 mA max. 390 g max.
DRT2-OD08CL-1 50 mA max. 390 g max.
DRT2-WD16CL 55 mA max. 390 g max.
DRT2-WD16CL-1 |55 mA max. 390 g max.
DRT2-MD16CL 55 mA max. 390 g max.
DRT2-MD16CL-1 55 mA max. 390 g max.

The following table describes the meanings of the I/O indicators provided on
Advanced Environment-resistive Slaves. Two I/O indicators, [1-A and [-B, are
provided for each connector.

Indicator Color Status Definition Meaning
[-A Yellow ON Device operational Input ON/Output ON
Red ON Unrecoverable fault Sensor power shorted
Flashing | Minor fault Sensor disconnected
-—- OFF Device operational Input OFF/output
OFF/input power OFF
1-B Yellow ON Device operational Input ON
Red ON Unrecoverable fault Output load shorted
OFF Device operational gggt OFF/input power

The box indicates the number of the corresponding connector.
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Standard Slaves The following table describes the meanings of the I/O indicators provided on
(DRT2- IDLILICL(-1) Standard Environment-resistive Slaves. Two I/O indicators, [J-A and [J-B, are
provided for each connector.
Indicator Color Status Definition Meaning
L-A Yellow ON Device operational Input ON/Output ON
-—- OFF Device operational Input OFF/output
OFF/input power OFF
-B Yellow ON Device operational Input ON
-—- OFF Device operational I(r)1|p__>gt OFF/input power

The box indicates the number of the corresponding connector.

6-2 Connecting Communications Cables to Environment-
resistive Slaves

Communications cables are connected to Environment-resistive Slaves using
round connectors.

Either Thin Cables or Thick Cables can be used as communications cables
with the round connectors. Slaves that use the standard square connectors
can also be connected to the Master Unit through a T-branch Tap.

The following wiring examples are for systems using Environment-resistive
Slaves.

6-2-1 System with Slaves Using Round Connectors Only

CS/CJ-series
DeviceNet Master Unit

DCA1-5CNLICICI Thin Cable or
DCA2-5CNLICICI Thick Cable
with shielded connector on one

end DCA1-5CNLICIW1 Thin Cable or DCA2-5CNLICIWA
DCN2-1 (micro-size), ~ Thick Cable with shielded connectors on both ends.

T-branch Tap DCN3-11 or DCN3-12 DCN2-1 (micro-size), DRS2-[] (micro-size) or
Communications (mini-size) T-branch DCN3-11 or DCN3-12 DRS3-1 (mini-size)
power supply Connector (mini-size) T-branch Connector with

Connector  ~_ terminating resistance

[ ]

XS2W-D42[]-[181-A Cable
with shielded socket on one CN2-1 (micro-size)‘

/0 end and plug on the other DCN3-11 or DCN3-12 L t . t Environment
= (mini-size) T-branch nvironment-resistive Qutpu o) L ;
Sensorwith Environment- l!l Connector Temlmflm_m _,fl%?ﬁti'::l Output
resistive Input |2 o - 5
Connector Terminal o e =
©
gggﬁzzl\(l(\;irth Junction #iﬁ,ﬁ:%ﬁsﬁe??
supply N2 &
‘ i
XS4F-D421-100-A I/0 power
Power supply  =aple with connector on supply cable XS4W-D421-1011J-A
one end (socket/plug) Cable with connector

on both ends

236




Connecting Communications Cables to Environment-resistive Slaves Section 6-2

6-2-2 System with Slaves Using Round Connectors and Regular Square
Connectors

CS/CJ-series
DeviceNet Master Unit

DCA1-5CNCICICI1 Thin Cable or DCA1-5CNCCOW1 Thin Cable or
DCA2-5CNOOC1 Thick Cable with  DCA2-5CNUCIW1 Thick Cable with
shielded connector on one end shielded connectors on both ends.
J DCN2-1 (micro-size),
DCN3-11 or DCN3-12
(mini-size) T-branch
Connector

| T-branch Tap
/

o
Environment-resistive
Output Terminal

Slaves using different
kinds of connectors can
be connected through a

T-branch Tap Slave with normal

connector

[ ]

Power supply I/0O power supply cable

6-2-3 Communications Cables for Environment-resistive Terminals

Always use the following communications cables with connectors with Envi-
ronment-resistive Terminals.

Thin Cables with Connectors: Micro-size (previous M12)

Model Description

DCA1-5CNOOWA1 Cable with shielded connec-
tors on both ends

DCA1-5CNLILIF1 Cable with shielded connector
(female socket) on one end

DCA1-5CNLICIHA Cable with shielded connector
(male plug) on one end

DCA1-5CNLILIW5S Cable with shielded connector
on both ends (male plug on
mini-size end, female socket
on micro-size end)

DCN2-1 Shielded T-branch Connector
(for one branch line)
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Thick Cables with Connectors: Mini-size

238

Note

Model Description

DCA2-5CNLCOWAT Cable with shielded connec-
tors on both ends

DCA2-5CNLILIF1 Cable with shielded connector
(female socket) on one end

DCA2-5CNLICIHA Cable with shielded connector
(male plug) on one end

DCNS3-11 Shielded T-branch Connector
(for one branch line)

DCNS3-12 Shielded T-branch Connector
(for one branch line)

An M12 connector is used for
the branch line.

1. The boxes in the model numbers indicate the cable length in 1-m units. A
cable of 0.5 m, however, is indicated as “C5.”

2. Standard DeviceNet cables are used for these connections, so the cables
cannot be used in environments subject to spattering, unless measures
are taken to protect the cables.

The following connectors with built-in terminating resistance are also avail-
able. A Terminating Resistor can also be connected to a T-branch Connector.

Model Details

DRS2-1 Shielded Connector
(male plug, micro-size) with
terminating resistance.

DRS2-2 Shielded Connector
(female socket, micro-size)
with terminating resistance.

DRS3-1 Shielded Connector
(male plug, mini-size) with ter-
minating resistance.
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Note The allowable current of Thin Cables with shielded connectors is 3 A, and for

Thick Cables the allowable current is 8 A.

Multi-drop wiring cannot be used for round communications connectors. Use
T-branch wiring and T-branch Taps to connect cables with shielded connectors
on both ends.

The rated current capacity of the T-branch Connector's communications
power supply pin is 3 A.

A cable with a connector (socket) on one end can be used to connect to a
standard DCN1-LJC T-branch Tap. A cable with a connector (socket) on one
end can also be used to connect to the communications power supply from a
T-branch Connector.

6-2-4 Example System Assembly

6-3

1

Male
000 ale 000 M | 000
2o ™ L ool
DCA2-5CNLIUH1 Female Female Female
Th_lck Cable with DCA1-5CNCIOWA DCA1-5CNLICOF1
shielded connector Thin Cable with +  Cable with shielded
on one end shielded connector c°  connector on one end
Power Supply Tap on both ends - -(rwtl)trr??:r?n-lrr?gtmg
W upply
. Mal Female Male_) Female resistance)
o / Male Female Male Female
Terminating Female | Male Female Male
Resistor installed

Communications
power supply

DCN83-12 T-branch

connector DCA2-5CNCJJW1 DCA2-5CNLCICIF1

Thick Cable with Thick Cable with
shielded connector shielded connector
on both ends on one end

Note Tighten the connector by hand to a torque of 0.39 to 0.49 N-m. If the connec-

tor is not tightened sufficiently, it will not provide the expected degree of pro-
tection and may become loose due to vibration.

Do not use pliers or other tools to tighten the connectors, because these tools
may damage the connectors.

Maintenance Information Window

This section describes the Maintenance Information Window, which can be
used to check the status of Environment-resistive Slaves. The Monitor Device
Window can be used to check the same Slave status information, but the
examples in this section uses the Maintenance Information Window. Refer to
4-1-2 Maintenance Mode Window for details on the differences between the
Maintenance Information Window and the Monitor Device Window.

Checking Maintenance Information

From the DeviceNet Configurator's Main Window, click the right mouse button
and select Maintenance Information. (From the Maintenance Mode Window,
double-click the icon of the desired Slave.)
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General Window
Window for the DRT2-HD16C(-1) and DRT2-ID08C(-1)

General |IN I Error History I

Comment :
Last Maintenance Date : 2004/03/05
Unit Conduction Time : 223 Hours

Metwork Power Voltage : 238

Network Power Woltage (Peak) : 238
Metwark Power Valtage (Bottom! : 238

I~ | Hetwork Power Waltaee drop

I~ | Unit Maintenance ™| Input: Power: Supply Error\
[T Connected Gomponent Maintenance J Status check boxes

[# Off-wire Detection (Status flags)

Short=circuit Detection

Update Save Maintenance Counter

Window for the DRT2-OD08C(-1)

General |OUT | Errar Historyl

Comment :

Last Maintenance Date : 2004,03,/05
Unit Gonduction Time : 6 Hours
Metwork Power Voltage : 287
Network Power Voltage (Peak) : 237

Netwark Power Voltage (Bottom) : 237V

Wt Maintenatce
I~ | Hetwork Fower Waltaee drop
[T | Gonmected Gomponent Maintenance
I" | External Load Short-citcuit Detection
v Output Power Supply Errar

Status check boxes
(Status flags)

Ne—

Update Save Maintenance Counter
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Window for the DRT2-HD16CL(-1), DRT2-ID08CL(-1), and DRT2-ID04CL(-1)

General |OUT I Operation Time I Error History I

Comment :

Last Maintenance Date : 2006/04,/20
Unit Conduction Time : 2 Hours
Metwork Power Woltage : 231
Metwark Power Woltage (Peak) : nEw

Metwark Power Woltage (Bottom? : 210

I~ Unit Maintenanze
I~ Hetwork Power Waoltaze drop
[~ Connected Gomponent Maintenance
I~ Operation Time Ower
Dutput Power Supply Error

N

Update

Save Maintenance Counter

Status check boxes
(Status flags)

Window for the DRT2-WD16CL(-1), DRT2-OD08CL(-1), and DRT2-OD04CL(-1)

I ifiormation

General |IN | Operation Time | Error History |

X

Comment : DRT21
Last Maintenance Date : 2006,04,/20
Unit Conduction Time : T Hours
Metwork Power Voltage : 232
Metwark Power Valtage (Peakl : 234V

MNetwark Power Voltage (Battam) : 230

¥ Unit Maintenance
¥ Metwark Power Voltage drop
¥ Connected Gomponent Maintenance
I~ Operation Time Over
Input Power Supply Error

—

Update

Save Maintenance Counter

Status check boxes
(Status flags)
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Window for the DRT2-MD16CL(-1)

Maintenance Information x|

General |0L|T |1N

| Operation Time | Error History |

Comment : F LIME
Last Maintenance Date : 2006/04/20
Unit Gonduction Time : 0 Hours
Metwork Power oltage : 226
MNetwark Power VWaoltage (Peak) : 2EW
Metwark Power Valtage (Bottam) 2EW

I~ Lnit Maintenance I~ Dutput Power Supply. Errar

I~ | Network Power Yaltzee drop

I~ | Connected Component Maintenance

I~ | Operation Time Over

I~ Input Power Supply Error

Save Maintenance Counter

Item

Description

Comment

Displays up to 32 characters of text set as the Unit comment.

Last Maintenance
Date

Displays the last maintenance date that was set.

Unit Conduction
Time

Displays the total time that the Unit has been ON (cumulative
power ON time).

Network Power Volt-

Displays the present network power supply voltage.

age
Network Power Volt- | Displays the maximum power supply voltage up to the present
age (Peak) time.

Network Power Volt-
age (Bottom)

Displays the minimum power supply voltage up to the present
time.

Update Button

Click this Button to update the Maintenance information.

Save Maintenance
Counter

This function saves the Maintenance counter value in the Unit.
If this function is used, the previous value will be retained
when the power supply is turned OFF and ON again.

Note Always update the information when the parameters have been edited or set.

Status Check Boxes

242

The flags (check boxes) shown in the following table will be turned ON when
the corresponding error occurs.

Item

Description

Unit Maintenance

ON when the total Unit ON time exceeds the set value.

Network Power Volt-
age Drop

ON when the network power supply voltage falls below the set
value.

Connected Device
Maintenance

ON when any I/O point’s Total ON Time Monitor or Contact
Operation Counter exceeds its user-set monitor value.

Sensor Discon-
nected Detection
(Advanced Slaves

only)

ON when the Sensor Disconnection Detection function
detects a disconnection in an input.




Maintenance Information Window

Section 6-3

Item

Description

Sensor Power Short-
circuit Detection
(Advanced Slaves
only)

ON when the Sensor Power Short-circuit Detection function
detects a short circuit in a sensor power supply.

External Load Short-
circuit Detection
(Advanced Slaves

only)

ON when the External Load Short-circuit Detection function
detects a short circuit in an output load.

I/O Power Supply
Error (Output)

ON when the output power supply is OFF.

I/O Power Supply
Error (Input)

ON when the input power supply is OFF.

Tabs in the Maintenance Information Window

IN Tab Page

Terminals are listed in numerical order.

Maintenance Information ﬂ
General IN ] Error History ]
o, [ /0 Comment [ Maintenance... | Short-cir.. | Off-wire.. |
oo Senzor 00 1720 Seconds Mo Short..  Off-wire
0 Senzor 01 1720 Seconds  No Short..  Off-wire
0z Sensor 02 1720 Seconds Mo Short.  -———-
03 Senzor 03 1726 Seconds | Mo Short..  ———
04 Senzor 04 1721 Seconds Mo Short..  Off-wire
05 Senzor 05 1720 Seconds  No Short..  Off-wire
06 Sensor 06 1721 Seconds Mo Short. | Off-wire
av Sensor 07 1720 Seconds  No Short..  Off-wire
0g Senzor 08 1721 Seconds Mo Short..  Off-wire
09 Senzor 09 1720 Seconds  No Short..  Off-wire
10 Sensor 10 1721 Seconds Mo Short. | Off-wire
1 Senzor 11 138242 Seco.. Mo Short..  Off-wire
12 Senzor 12 1722 Seconds Mo Short..  Off-wire
13 Sensor 13 1720 Seconds Mo Short. | Off-wire
14 Sensor 14 1722 Seconds Mo Short.. | Off-wire
15 Senzor 15 1720 Seconds  No Short..  Off-wire
Glose
Item Description
Comment Displays up to 32 characters of text set as the input comment

for each input.

Maintenance

Displays the maintenance counter for each input. If the main-

Counter tenance counter exceeds the threshold value, a warning icon
will be displayed on the left side of the input’s No. column.
Total ON Time Monitor: Units = seconds
Contact Operation Counter: Units = operations

Power Supply Short- | When sensor power short-circuit detection is ON for each

circuit input, Shorted will be displayed.

Disconnection
Detection History

Records information when a disconnection occurred even
once.

Note Power Supply Short-circuit and Disconnection Error History are supported for

Advanced Slaves only.
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OUT Tab Page Terminals are listed in numerical order.

Maintenance Information

General OUT I Error History |

| Maintenanc... | Short-circuit Detection |

0 Seconds Mo Short-circuit
0 Seconds Mo Short-circuit
0 Seconds Mo Short-circuit
0 Seconds Mo short-circuit
0 Seconds Mo Short-circuit
0 Seconds Mo Short-circuit
0 5econds Mo Short-circuit
0 Seconds Mo short-circuit

Glose |

Description

Mo, [ 140 Gomment
o0 Walve 00
| Walve 01
0z Walve 02
03 Walve 03
04 Walve 04
05 Walve 05
06 Walve 06
av Walve 07

Item
Comment

Displays up to 32 characters of text set as the output comment
for each output.

Maintenance
Counter

Displays the maintenance counter for each output. If the main-
tenance counter exceeds the threshold value, a warning icon
will be displayed on the left side of the output’s No. column.

Total ON Time Monitor: Units = seconds
Contact Operation Counter: Units = operations

External Load Short-
circuit Detection

If a load short circuit is detected, Shorted will be displayed.

Note Load Short-circuit Detection is supported for Advanced Slaves only.

Error History Tab Page

Maintenance Information

General | IN Error History

Clear |

Content | MHetwork Power \foltage |
O Connection Time Out 240
© Connection Time Out 238
0 Connection Time Out 239
0 Connection Time Out 238

Cloge |
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Item Description

Content Displays the contents of the communications errors that
occurred.

Network Power Volt- | Displays the power supply voltage being supplied when the
age error occurred.

Clear Button Clears the error history.

6-4 Advanced Environment-resistive Terminals
6-4-1 Node Address, Baud Rate, and Output Hold/Clear Settings

Node Address
Settings

Note

Baud Rate Setting

Output Hold/Clear
Setting

This section describes the Environment-resistive Terminal's node address
setting, baud rate settings, and hold/clear outputs for communications error
setting. These settings are made as follows:

Node address setting: Rotary switches
Baud rate setting: Automatic follow-up
Output hold/clear setting: Software switch

The node address of the Environment-resistive Terminal is set as a decimal,
using the top rotary switch for the ten's digit, and the bottom rotary switch for
the one's digit.

Any node address within the setting range can be used as long as it is not
already set for another node.

Refer to SECTION 5 General-purpose Slaves for details on setting from the
Configurator.

2| \oR
812X 10
\237
(=] o
X 1

1. Setting the same node address for more than one node will cause a node
address duplication error and communications will not start.

2. Always turn OFF the power (including the communications power supply)
to the Slave before setting.

The baud rate of the whole system is determined by the baud rate set for the
Master Unit. Setting the baud rate for each Unit is not required.

Use the Configurator to set the output hold/clear settings. The factory setting
is for outputs to be cleared. Refer to SECTION 5 General-purpose Slaves for
setting details.

6-4-2 Environment-resistive Terminals with 8 Transistor Inputs (IP67):
DRT2-ID08C (NPN) and DRT2-ID08C-1 (PNP)

Input Specifications

Item Specifications
Model DRT2-ID08C DRT2-ID08C-1
Internal I/O common | NPN PNP
Input points 8 points (uses one word in the Master)
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I/O Status Indicators

246

Item Specifications
ON voltage 9V DC min. (between each |9V DC min. (between each
input terminal and V) input terminal and G)
OFF voltage 5V DC max. (between each |5V DC max. (between each
input terminal and V) input terminal and G)
OFF current 1 mA max.

Input current

3 mA min./point (at 11 V DC)
11 mA max./point (at 24 V DC)

Sensor power supply
voltage

Maximum communications power supply voltage: +0 V
Minimum communications power supply voltage: —-1.5 V

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

8 points with one common

The 1/O status indicator displays and their meanings are shown in the follow-
ing table. Refer to the section following on names of components and func-
tions for details on the location of the I/O status indicators. In the indicator
name “1-A,” the “1” indicates the connector number, and the “A” indicates that
it is an 1/O status indicator.

Indicator Color Status Meaning
1-A Yellow ON Input 0 is ON.
Red ON The sensor power of connector 1 has
shorted.
Red Flashing The sensor of connector 1 is disconnected.
2-A Yellow ON Input 1 is ON.
Red ON The sensor power of connector 2 has
shorted.
Red Flashing The sensor of connector 2 is disconnected.
3-A Yellow ON Input 2 is ON.
Red ON The sensor power of connector 3 has
shorted.
Red Flashing The sensor of connector 3 is disconnected.
4-A Yellow ON Input 3 is ON.
Red ON The sensor power of connector 4 has
shorted.
Red Flashing The sensor of connector 4 is disconnected.
5-A Yellow ON Input 4 is ON.
Red ON The sensor power of connector 5 has
shorted.
Red Flashing The sensor of connector 5 is disconnected.
6-A Yellow ON Input 5 is ON.
Red ON The sensor power of connector 6 has
shorted.
Red Flashing The sensor of connector 6 is disconnected.
7-A Yellow ON Input 6 is ON.
Red ON The sensor power of connector 7 has
shorted.
Red Flashing The sensor of connector 7 is disconnected.
8-A Yellow ON Input 7 is ON.
Red ON The sensor power of connector 8 has
shorted.
Red Flashing The sensor of connector 8 is disconnected.
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Note 1. The I/O status indicator “B” is not used by Units with 8 inputs.

2. Although the connectors are numbered from 1 to 8, the input bits are num-
bered from 0 to 7. (The input bits are also numbered from 0 to 7 in the Con-
figurator display.)

Component Names and Functions: DRT2-ID08C and DRT2-ID08C-1

Input connectors
DeviceNet I \
communications connector Connector 1 Connector 3 Connector5  Connector 7

€
S

a0 | Og
vO | Ov
v

a0 | Og
v(g) Ov

DeviceNet indicators

Top: MS indicator
Bottom: NS indicator

©
©

uouwo

Connector2  Connector 4 Connector 6 Connector 8
Rotary switches I/O status indicators
Used to set node addresses. Indicate statuses of inputs

and outputs by turning ON
or flashing when a short-
circuit or other error

occurs.
Internal Circuits
DRT2-ID08C (NPN)
E&
CAN-H 0 Iy A
.‘%‘ : ! . Short- INO
CANL e s | o Oy
@/ N\v- 5 N T ORG)
@ @ @ %4 = A* circuit O
QL® c ] -
o) i :
V. = : y
* IS ;F'%!! A IN1
circuit or 9
DRAIN w | Gl @Y
Sl o
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DRT2-ID0SC-1 (PNP)

CANH RS 7Y
CAN-L

O)ofe = >
Q@

LN
AX
d
|
l
Ll

V+

®
Internal circuits

DRAIN

Wiring

DRT2-1D08C (NPN)
G G G
Input 0 Input 2 Input
00 (eXe) (eX9) 4
o0 (eXo) o0
2 1 2 1 2 1
NC v NC \ NC v
2 3 2 3 3 2 3
NC G NC G NC G NC G
00 (¥e) G Xe) 00
00 00 (X (cX°)
1 4 1 4 1 4 1 4
v Input1 Vv Input3 | Vv Input 5 | V Input 7
T 0z T 2 3
s 3 s 5 ¢
[} c [} x 2
E] s 2§ 8
o DQJ o o [}

i 3-wire sensor with

2-wire sensor

(limit switch) NPN output.
(photoelectric or

proximity sensor)
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DRT2-ID0SC-1 (PNP)

1 2
DRAIN V+

2 2 2
NC G NC G NC G NC G

-
N
IS

-

N

1 4
v \Y v v Input 7

Blue (black)

Brown (whit
Black (white)
Brown (red)

2-wire sensor 3-wire sensor with

(limit switch) PNP output
(photoelectric or
proximity sensor)

Note 1. Wire colors in parentheses are the previous JIS colors for photoelectric
and proximity sensors.

2. The minimum sensor power supply voltage is a communications power
supply voltage of -1.5 V. Confirm the rated power supply voltage of the con-
nected sensors when selecting the power supply. Refer to Appendix E Cur-
rent Consumption Summary before setting the communications power
supply voltage.

Dimensions: DRT2-ID08C and DRT2-ID08C-1

60

uouwo

175

37.7

)
%
ol

27.3
24.3

Two 5.3 dia. or M5
Mounting hole dimensions mounting holes

& &

){‘J

16540.2 ‘
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6-4-3 Environment-resistive Terminals with 16 Transistor Inputs (IP67):
DRT2-HD16C (NPN) and DRT2-HD16C-1 (PNP)

Input Specifications

Item Specifications

Model DRT2-HD16C DRT2-HD16C-1

Internal I/O common |NPN PNP

Input points 16 points

ON voltage 9V DC min. (between each |9V DC min. (between each
input terminal and V) input terminal and G)

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

OFF current 1 mA max.

Input current 3 mA min./point (at 11 V DC)

11 mA max./point (at 24 V DC)
Sensor power supply | Maximum communications power supply voltage: +0 V

voltage Minimum communications power supply voltage: —1.5 V
ON delay time 1.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits 16 points with one common

1/0 Status Indicators The 1/0 status indicator displays and their meanings are shown in the follow-
ing table. Refer to the section following on names of parts and functions for
details on the location of the I/O status indicators. In the indicator name “1-A;"
the “1” indicates the connector number, and the “A” indicates that it is an I/O
status indicator.

Indicator Color Status Meaning
1-A Yellow ON Input O is ON.

Red ON The sensor power
of connector 1 has
shorted.

Red Flashing The sensor of con-
nector 1 is discon-
nected.

1-B Yellow ON Input 1 is ON.
2-A Yellow ON Input 2 is ON.

Red ON The sensor power
of connector 2 has
shorted.

Red Flashing The sensor of con-
nector 2 is discon-
nected.

2-B Yellow ON Input 3 is ON.
3-A Yellow ON Input 4 is ON.

Red ON The sensor power
of connector 3 has
shorted.

Red Flashing The sensor of con-
nector 3 is discon-
nected.

3-B Yellow ON Input 5 is ON.
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Indicator Color Status Meaning
4-A Yellow ON Input 6 is ON.

Red ON The sensor power
of connector 4 has
shorted.

Red Flashing The sensor of con-
nector 4 is discon-
nected.

4-B Yellow ON Input 7 is ON.
5-A Yellow ON Input 8 is ON.

Red ON The sensor power
of connector 5 has
shorted.

Red Flashing The sensor of con-
nector 5 is discon-
nected.

5-B Yellow ON Input 9 is ON.
6-A Yellow ON Input 10 is ON.

Red ON The sensor power
of connector 6 has
shorted.

Red Flashing The sensor of con-
nector 6 is discon-
nected.

6-B Yellow ON Input 11 is ON.
7-A Yellow ON Input 12 is ON.

Red ON The sensor power
of connector 7 has
shorted.

Red Flashing The sensor of con-
nector 7 is discon-
nected.

7-B Yellow ON Input 13 is ON.
8-A Yellow ON Input 14 is ON.

Red ON The sensor power
of connector 8 has
shorted.

Red Flashing The sensor of con-
nector 8 is discon-
nected.

8-B Yellow ON Input 15 is ON.

Note Although the connectors are numbered from 1 to 8, the

input bits are num-

bered from 0 to 7. (The input bits are also numbered from 0 to 7 in the Config-

urator display.)
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Component Names and Functions: DRT2-HD16C and DRT2-HD16C-1

Input connectors

DeviceNet | |
communications connector Connector 1 Connector 3 Connector5  Connector 7

DeviceNet indicators

Top: MS indicator
Bottom: NS indicator

I

uouwo

Connector2  Connector 4 Connector 6 Connector 8

I/O status indicators
Indicate statuses of inputs
and outputs by turning ON
or flashing when a short-
circuit or other error

Rotary switches
Used to set node addresses.

occurs.
Internal Circuits
DRT2-HD16C (NPN)
%; Photocoupler
LAFTY 3 —w Input 0
L~ r 4
oot
dscon |3 1
CANH CAN L n nection G o V
3l s e £
o circuit
DRAIN1€: 3v- 5 2 Input 1
> T %5’ Photocoupler
CN1  vs S —
Communications S 22 I o
connector - 3 r
I I
I I
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DRT2-HD16C-1 (PNP)

Wiring

DRT2-HD16C (NPN)

Communications

%; Photocoupler

/

\

]

. AY
1:],51! 'y
| /

M

W

3 4
G Input 0 G
00 00
o0 o0
2 1

CAN L »
=
3
SV_ 6
©
c
=
2
£
0
CAN L
V+
Input 1
Input 3

N
\

2
C
1

]
. AY
F2 oY

r /

AN

W

3

2 1
\Y Input 5

Input 2

WA

4

\

2 3
& G G
Input 7
00 00
00 00
4 4
v 4

Input 6

3
Input 4 G

Input 8

IN

O0

o
O,

<

2
Input 9
Input 11

N
w

(e)e)
O O,

-

v Input
10

g?d 4 Input
12
Inp&t 13 ! v
Input 15
2 34

Blue (black)

Brown (white)

Blue (black)
Brown (red)

Black (whit

2-wire sensor
(limit switch)

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

Black (white)
Brown (red)

Blue (black)

3-wire sensor with
NPN output
(photoelectric or
proximity sensor)
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DRT2-HD16C-1 (PNP)

CANL

CANH 5 V-
4 3

1
DRAIN V+

Note 1.

Input 8
3 4 3 4 3 4
G Input 08 Input 4G
©o °X9) 00
2 1 2 1 2 1 2 1
Input 1 v Input 5 v Inputg Y Input 13V
Input 11 Input 15
NC G 2 %a 2 8a
Input 3 50\ NPut? 00 %0
<X QQ eXe)
1 4 1 — 4 4
v Input 2 Input 6 v Input
10
2-wire sensor 3-wire sensor with 3-wire sensor with
(limit switch) PNP output PNP output

(photoelectric or  (photoelectric or
proximity sensor)  proximity sensor)

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

The minimum sensor power supply voltage is a communications power
supply voltage of —1.5 V. Confirm the rated power supply voltage of the
connected sensors when selecting a power supply. Refer to Appendix E
Current Consumption Summary before setting the communications power
supply voltage.

Dimensions: DRT2-HD16C and DRT2-HD16C-1

60

uoywo

175

s ) Vs ) Vs ) Ve 1
N H = —
~
o @ o ©
N SR
Two 5.3 dia. or M5
Mounting hole dimensions mounting holes

i

P
N

P

165+0.2 ‘
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6-4-4 Environment-resistive Terminals with 8 Transistor Outputs (IP67):
DRT2-OD08C (NPN) and DRT2-OD08C-1 (PNP)

Output Specifications

Status Indicators

I/0 Status Indicators

Item Specifications
Model DRT2-0OD08C DRT2-OD08C-1
Internal I/O common |NPN PNP
Output points 8 points

Rated output current

1.5 A/point, 8.0 A/common

I/O power supply
voltage

20.41t026.4V DC (24 V DC, —15 to +10%)

Residual voltage

1.2 V max. (at 1.5 A between
each output terminal and G)

1.2 V max. (at 1.5 A between
each output terminal and V)

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

Number of circuits

8 points with one common

The 1/O status indicator displays and their meanings are shown in the follow-
ing table. Refer to the following section on names of components and func-
tions for details on the location of the 1/O status indicators. In the indicator
name “1-A,” the “1” indicates the connector number, and the “A” indicates that
it is an 1/O status indicator.

Indicator Color Status Meaning
1-A Yellow ON Output 0 is ON.
1-B Red ON The load of output 0 has shorted.
2-A Yellow ON Output 1 is ON.
2-B Red ON The load of output 1 has shorted.
3-A Yellow ON Output 2 is ON.
3-B Red ON The load of output 2 has shorted.
4-A Yellow ON Output 3 is ON.
4-B Red ON The load of output 3 has shorted.
5-A Yellow ON Output 4 is ON.
5-B Red ON The load of output 4 has shorted.
6-A Yellow ON Output 5 is ON.
6-B Red ON The load of output 5 has shorted.
7-A Yellow ON Output 6 is ON.
7-B Red ON The load of output 6 has shorted.
8-A Yellow ON Output 7 is ON.
8-B Red ON The load of output 7 has shorted.

Note Although the connectors are numbered from 1 to 8, the input bits are num-
bered from 0 to 7. (The inputs are also numbered from 0 to 7 in the Configura-

I/0 Power Supply Status
Indicator

tor displays.)
Indicator Color Status Meaning
AUX PWR |Green ON I/0O power is being supplied.
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Component Names and Functions: DRT2-OD08C and DRT2-OD(08C-1

External power supply

connector Output connectors
DeviceNet l
communications connector 1/0 power supply Connector 1 Connector 3 Connector 5 Connector 7
status indicator
r
o
o o
o
o >
O O~/
O o) O
:) Q9= \I
. . . [¢]
DeviceNet indicators ([ 70
2 %
Top: MS indicator (O] ==l R (O) g @
Bottom: NS indicator - |=38 g
| )
Connector2 ~ Connector 4 Connector 6 Connector 8

Rotary switches

Used to set node addresses. I/O status indicators

Indicate statuses of inputs
and outputs by turning ON
or flashing when a short-
circuit or other error
occurs.

Internal Circuits
DRT2-OD08C (NPN)

Internal circuits
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DRT2-OD08C-1 (PNP)

Internal circuits

Wiring
DRT2-0D08C (NPN)

CANL
NC Output 0 Output 2 Output 4
CANH 5[ V- 2 NC, 4 NC3 NC NC . 6Ou'(put
4 3
00 00 .\
eXe) (eXe) o
\ 2 2 1 2 1 2 1
DRAIN V+ NG v NG v NG v
NC NC N NC
NC, s NC NC, 3 NC A 3 C, 3
X 00
(oXe) (e Xe)
1 4 v o 4 1 4 1 4
v Output 1 Output3 V Output5 V' Output 7
I/0O power supply
Solenoid valve, etc. Solenoid valve, etc.

Note Power cannot be supplied to output devices from output connector G. Supply
power to output devices externally.
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DRT2-OD08C-1 (PNP)

CAN L
Output Og Output 2 4 Output 4
CANH 5[ V- 3 . .
4 3
(oXe) 00
A 0.0,
1 2
DRAIN Vi N 1 2 f

O
=z
o

4
Q
b4
9]

2 3
(o)
eXe)

> out N

NC ut- NC NC
OUtPUt 1 put 3 Output 5 ;)utput
1/0 power supply
Solenoid valve, etc. Solenoid valve, etc.

Note Power cannot be supplied to output devices from output connector V. Supply
power to output devices externally.

Dimensions: DRT2-OD08C and DRT2-OD08C-1

60

175

27.3

o
<
Al 8V

Two 5.3 dia. or M5

Mounting hole dimensions mounting holes
A Pt
b Vid
165+0.2 !
Load Short-circuit Normally, when the output contact (OUT) turns ON, the transistor turns ON,
Protection: DRT2- and output current (lout) flows, as shown in Fig. 1.
OD08C and DRT2- If the current limit (llim) is exceeded when there is an overload in the output
0OD08C-1 current (lout) or when a load short-circuit occurs, as shown in Fig. 2 and 3, the

output current (lout) will be limited. Then, if the output transistor junction tem-
perature (Tj) reaches the thermal shutdown temperature (Tstd), the output will
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Automatic Recovery

Mode Restrictions

Note

be turned OFF to prevent damage to the transistor, the Load Shorted Flag will
be turned ON, and the indicator will light red.

In automatic recovery mode (Fig. 2), the short-circuit protection status will be
automatically cleared and the output current will start to flow again when the
transistor's shutdown temperature (Tj) drops to the reset temperature (Tr).

In manual recovery mode (Fig. 3), the short-circuit protection status will be
held even when the transistor's shutdown temperature (Tj) drops to the reset
temperature (Tr), and recovery will occur when the Unit is reset by turning
OFF the 1/0O power supply or the Unit's power supply.

Fig. 1 Normal Operation

ot ™
OFF OUT: Output contact
IOUT: Output current
oN ERR: Alarm output, ERR indicator
lout I lim: Current limit
OFF Tj:  Transistor junction temperature
Tstd: Thermal shutdown temperature
LED  on Tr: Reset temperature
Status orr

Fig. 2 Overload or Short-circuit (Automatic Recovery Mode)

—J Tj=Tstd Tj=Tr g
- |

i L]

ON

ouT
OFF

ON

!
OUT o

ERR

Fig. 3 Overload or Short-circuit (Manual Recovery Mode)

ON

ouT OFF

Tj =Tstd
oy [Ifim_ —
lout OFF
LED ON
Status OFF
1/0O power ON
supply OFF

s -

The Unit has load short-circuit protection, but automatic recovery mode is
designed to protect the internal circuits specifically from a brief load short-cir-
cuit.

In automatic recovery mode, the Unit's load short-circuit protection is auto-
matically cleared when Tj = Tr, as shown in Fig. 2. Therefore, as long as the
cause of the short-circuit is not removed, the output's ON/OFF operation will
repeat.

If the Unit is left with a short circuit, the internal temperature will rise, causing
damage to the Unit. Always remove the cause of an external load short-circuit
promptly.

When an external load short-circuit is detected, the External Load Shorted
Flag will turn ON in the Unit's Status Area and the indicator corresponding to
the shorted output contact will turn ON. An OR for all contact status will output
to the Short-circuited Flag.
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Programming Example

When the Load Shorted Flag turns ON, either hold the status of the bit in the
user program and program to turn OFF all the Unit's outputs, or use an
Explicit message to read the contact that is shorted and turn it OFF. The
Short-circuited Flag is allocated in the fifth bit in the Unit's status information
area.

Short-circuited Flag

In the following programming example, output bits 00 to 07 of CIO 3200 turn
OFF when bit 05 of CIO 3300 (Load Shorted Flag) turns ON once. Output bits
00 to 07 of CIO 3200 will not turn ON again until the cause of the short is
removed and the outputs are reset by turning ON work bit WO0001.

Setting Status
DRT2-0OD08C
Node address 00, I/O allocated to CIO 3200, status allocated to CIO 3300.

330005 W00001
i

W00000
|

A W?OOOO
| |
B W?OOOO
||

H W00000
)

6-5 Standard Environment-resistive Terminals

6-5-1 Node Address, Baud Rate, and Output Hold/Clear Settings

260

This section describes the Environment-resistive Terminal's node address
setting, baud rate settings, and hold/clear outputs for communications error
setting. These settings are made as follows:

Node address setting: Rotary switches
Baud rate setting: Automatic follow-up
Output hold/clear setting: Software switch
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Node Address

Settings

Baud Rate Setting

Output Hold/Clear

Setting

The node address of the Environment-resistive Terminal is set as a decimal,
using the top rotary switch for the ten's digit, and the bottom rotary switch for
the one's digit.

Any node address within the setting range can be used as long as it is not
already set for another node.

Refer to SECTION 5 General-purpose Slaves for details on setting from the
Configurator.

1. Setting the same node address for more than one node will cause a node
address duplication error and communications will not start.

2. Always turn OFF the power (including the communications power supply)
to the Slave before setting.

The baud rate of the whole system is determined by the baud rate set for the
Master Unit. Setting the baud rate for each Unit is not required.

Use the Configurator to set the output hold/clear settings. The factory setting
is for outputs to be cleared. Refer to SECTION 5 General-purpose Slaves for
setting details.

6-5-2 Environment-resistive Terminals with 4 Transistor Inputs (IP67):
DRT2-ID04CL (NPN) and DRT2-ID04CL-1 (PNP)

Input Specifications

Indicators

I/0 Status Indicators

Item Specifications

Model DRT2-ID04CL DRT2-ID04CL-1

Internal I/O common | NPN PNP

Input points 4 points

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

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

OFF current 1 mA max.

Input current 6.8)mA max./point (for 24 V DC), 3.0 mA min./point (for 17 V
D

I/0O power supply 20.4t026.4V DC (24 V DC, —15 to +10%)
voltage

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 4 points with one common

The /O status indicator displays and their meanings are shown in the follow-
ing table. Refer to the section following on names of components and func-
tions for details on the location of the I/O status indicators. In the indicator
name “1-A,” the “1” indicates the connector number, and the “A” indicates that
it is an I/O status indicator.

Indicator Color Status Meaning
1-A Yellow ON Input 0 is ON.
2-A Yellow ON Input 1 is ON.
3-A Yellow ON Input 2 is ON.
4-A Yellow ON Input 3 is ON.
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Note 1. The I/O status indicator “B” is not used by Units with 4 inputs.

2. Although the connectors are numbered from 1 to 4, the input bits are num-
bered from 0 to 3. (The input bits are also numbered from 0 to 7 in the Con-

figurator display.)
I/0 Power Supply Indicator
Indicator Color Status Meaning
AUX PWR Green ON I/O power is being supplied.

Component Names and Functions: DRT2-ID04CL and DRT2-ID04CL-1

External power supply Input connectors
connector
DeviceNet communications Gonnector 1 Gonnector 3
connector
[ o
|
)
™ >
0 0-
0 Ow
™ >

DeviceNet indicators

Top: MS indicator
Bottom: NS indicator

Rotary switches

Connector 2
Used to set node addresses. onnector 2 Connector 4

I/0O power supply status indicator VO status indicators

Internal Circuits
DRT2-ID04CL (NPN)

Internal circuits

Q
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DRT2-ID04CL-1 (PNP)

Internal circuits

Wiring

DRT2-1D04CL (NPN)
CAN L ov
2
CANH 5 V-
4 3 5 G
NC 1
3 NC
1 2
DRAIN V+ 4 2
24V NC
2 3
NC G
(o)e)
(eXe)
1 4
v Input 1 v Input 3
I
1 T
1/0 power supply

24V DC g g g % E

s 2 s 2 ¢

ER 2 g 3

) ° o = o

& o

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

2-wire sensor
(limit switch)
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DRT2-ID04CL-1 (PNP)

CAN L
CAN H V- 3 3 4
4 ° G 4 Inputo | G - Input 2
(oo} (o))
(eXe) O
1 2
2 1 2 1
DRAIN V+ NG v NG v
2 3
NC G
(oXe)
[e)
1 4 v
v Input 1 Input 3|
|1
| |
1/0 power supply — — = — =
[o) [o) kel
24V DC é 2 g £ B
a2 £ £ 2 ¢
ER- 2 ¥ 3
o c% o o @
2-wire sensor 3-wire sensor with PNP
(limit switch) output (photoelectric or

proximity sensor)

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

Dimensions: DRT2-ID04CL and DRT2-ID04CL-1

(125)

Two 5.3 dia. or M5
mounting holes

Mounting hole dimensions \\
& - e
|

113+0.2

7I74C
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6-5-3 Environment-resistive Terminals with 8 Transistor Inputs (IP67):
DRT2-ID0O8CL (NPN) and DRT2-ID0O8CL-1 (PNP)

Input Specifications

Indicators

I/0 Status Indicators

Note

I/0 Power Supply Status
Indicator

Item Specifications
Model DRT2-ID08CL DRT2-ID08CL-1
Internal I/O common | NPN PNP
Input points 8 points
ON voltage 15V DC min. (between each |15V DC min. (between each
input terminal and V) input terminal and G)
OFF voltage 5V DC max. (between each |5V DC max. (between each

input terminal and V)

input terminal and G)

OFF current

1 mA max.

Input current

6.0 mA max./point (for 24 V DC), 3.0 mA min./point (for 17 V

DC)
I/0 power supply 20.4t026.4V DC (24 V DC, —15 to +10%)
voltage
ON delay time 1.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits

8 points with one common

The /O status indicator displays and their meanings are shown in the follow-
ing table. Refer to the section following on names of components and func-
tions for details on the location of the I/O status indicators. In the indicator
name “1-A,” the “1” indicates the connector number, and the “A” indicates that
it is an I/O status indicator.

Indicator Color Status Meaning
1-A Yellow ON Input O is ON.
2-A Yellow ON Input 1 is ON.
3-A Yellow ON Input 2 is ON.
4-A Yellow ON Input 3 is ON.
5-A Yellow ON Input 4 is ON.
6-A Yellow ON Input 5 is ON.
7-A Yellow ON Input 6 is ON.
8-A Yellow ON Input 7 is ON.

1. The I/O status indicator “B” is not used by Units with 8 inputs.

2. Although the connectors are numbered from 1 to 8, the input bits are num-
bered from 0 to 7. (The input bits are also numbered from 0 to 7 in the Con-

figurator display.)
Indicator Color Status Meaning
AUX PWR Green ON I/O power is being supplied.
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Component Names and Functions: DRT2-IDO8CL and DRT2-ID08CL-1

External power suppl
P PRl Input connectors
connector
DeviceNet communications [ l l
connector

Connector 1 Connector 3 Connector 5 Connector 7

v

80|08
vO|Ov

DeviceNet indicators

Top: MS indicator
Bottom: NS indicator

0,0

Connector 2 Connector 4 Connector 6 Connector 8

Rotary switches
Used to set node addresses.
I/0 power supply status indicator |/ status indicators

Internal Circuits
DRT2-ID0SCL (NPN)

Internal circuits

DRT2-ID08CL-1 (PNP)

Internal circuits
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Wiring

DRT2-ID08CL (NPN)
CANL
ov
2
.
NC @ 1
3 O NC
4
24V

I

I
1/0 power supply
24V DC

Blue (black)
Brown (white)

2-wire sensor
(limit switch)

DRT2-ID0SCL-1 (PNP)

CAN L
oV
2
G Input 0 G
O
NC 1
3 O NC
4

24V

G
3
(N}

Input 3

I
| I
1/0 power supply

24V DC

Blue (black)
Brown (white)

2-wire sensor
(limit switch)

Input 5

4
Input 5

Brown (red)

Black (white)

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

Blue (black) AI

Black (white)
Brown (red)

3-wire sensor with NPN
output (photoelectric or

proximity sensor)

Note Wire colors in parentheses are the previous JIS colors for photoelectric and

proximity sensors.
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Dimensions: DRT2-ID08CL and DRT2-ID08CL-1

60

175

27.3

43.9

26.6

4

24.3

Mounting hole dimensions

iy

Two 5.3 dia. or M5
mounting holes

N

165+0.2

)4/

6-5-4 Environment-resistive Terminals with 16 Transistor Inputs (IP67):
DRT2-HD16CL (NPN) and DRT2-HD16CL-1 (PNP)

Input Specifications

Item Specifications
Model DRT2-HD16CL DRT2-HD16CL-1
Internal I/O common | NPN PNP
Input points 16 points
ON voltage 15V DC min. (between each |15V DC min. (between each
input terminal and V) input terminal and G)
OFF voltage 5V DC max. (between each |5V DC max. (between each

input terminal and V)

input terminal and G)

OFF current

1 mA max.

Input current

6.0 mA max./point (for 24 V DC), 3.0 mA min./point (for 17 V

DC)
I/0O power supply 20.4t026.4V DC (24 V DC, —15 to +10%)
voltage
ON delay time 1.5 ms max.
OFF delay time 1.5 ms max.

Number of circuits

16 points with one common

Indicators

I/0 Status Indicators

The /O status indicator displays and their meanings are shown in the follow-

ing table. Refer to the section following on names of components and func-
tions for details on the location of the I/O status indicators. In the indicator
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name “1-A;” the “1” indicates the connector number, and the “A” indicates that
it is an 1/O status indicator.

Indicator Color Status Meaning
1-A Yellow ON Input 0 is ON.
1-B Yellow ON Input 1 is ON.
2-A Yellow ON Input 2 is ON.
2-B Yellow ON Input 3 is ON.
3-A Yellow ON Input 4 is ON.
3-B Yellow ON Input 5 is ON.
4-A Yellow ON Input 6 is ON.
4-B Yellow ON Input 7 is ON.
5-A Yellow ON Input 8 is ON.
5-B Yellow ON Input 9 is ON.
6-A Yellow ON Input 10 is ON.
6-B Yellow ON Input 11 is ON.
7-A Yellow ON Input 12 is ON.
7-B Yellow ON Input 13 is ON.
8-A Yellow ON Input 14 is ON.
8-B Yellow ON Input 15 is ON.

Note Although the

I/0 Power Supply Status

connectors are numbered from 1 to 8, the input bits are num-
bered from 0 to 7. (The input bits are also numbered from 0 to 7 in the Config-
urator display.)

Indicator -
Indicator

Color

Status

Meaning

AUX PWR

Green

ON

I/O power is being supplied.

Component Names and Functions: DRT2-HD16CL and DRT2-HD16CL-1

DeviceNet communications

connector

DeviceNet indicators

External power supply
connector

Output connectors

\

Connector 1 Connector 3 Connector 5 Connector 7

Top: MS indicator
Bottom: NS indicator

uouwo

L

3

D

€
S

g0 | Os
vO |Ov

[

Cm
©
[ _Ilo

90| Og
vO | Ov
90 | Og
vO | Ov

9

490 | Og
vO | Ov

ad

o5

14

©

Rotary switches
Used to set node addresses.

I/0O power supply status indicator

Connector 2 Connector 4 Connector 6 /Connector 8

I/O status indicators
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Internal Circuits
DRT2-HD16CL (NPN)

Internal circuits

DRT2-HD16CL-1 (PNP)

Internal circuits

Wiring
DRT2-HD16CL (NPN)

CAN L
Input 8 G Input 12
3, 4 3
[oXe)
0.0
2 1
4 Input 9 \Y Input 13 \Y
24V

G Input72 G Input 11 G Input 15 G

3 2 3 2

()¢ (e)e)
(eXe) (°X¢)
1 4 1 4 1
v nput2 Vv Input6| v nput10| | v Inputj
{1

1/0 power supply = — = — ,|\7 = T o
24V DC ] 2 3 e 3 $ 2 3
< < o] c = Ko £ =
s £ s £ ¢ s 2 ¢
u%) o z o ] mn 9

270

2-wire sensor
(limit switch)

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

3-wire sensor with NPN
output (photoelectric or
proximity sensor)
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DRT2-HD16CL-1 (PNP)

CAN L
oV
2
O
NC 1
3 O NC
1
4 Input 1 \
24V
g mput?7 Input 11 G
2 3
1 1 4
nput2 Vv \Y Input 10

2 ;¢
(e)e)
4
Input 6
|1
| I
1/0 power supply

24V DC

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

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

Black (white)

Brown (white)

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

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

Dimensions: DRT2-HD16CL and DRT2-HD16CL-1

Ve

60

43.9
DJ
[l U

27.3

243
26.6

Two 5.3 dia. or M5
mounting holes

Mounting hole dimensions
Jany &
%

)«P

165:0.2 ‘
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6-5-5 Environment-resistive Terminals with 4 Transistor Outputs (IP67):
DRT2-OD04CL (NPN) and DRT2-OD04CL-1 (PNP)

Output Specifications

Indicators

I/0 Status Indicators

I/0 Power Supply Status

Indicator

272

Item Specifications
Model DRT2-OD04CL DRT2-OD04CL-1
Internal /O common |NPN PNP
Output points 4 points

Rated output current | 0.5 A/point, 2.0 A/common

I/0 power supply 20.4t026.4V DC (24 V DC, —15 to +10%)
voltage

Residual voltage 1.2 V max. (0.5 ADC, 1.2 V max. (0.5 ADC,
between each output terminal | between each output terminal
and G) and V)

Leakage current 0.1 mA max.

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 4 points with one common

The /O status indicator displays and their meanings are shown in the follow-
ing table. Refer to the section following on names of components and func-
tions for details on the location of the I/O status indicators. In the indicator
name “1-A,” the “1” indicates the connector number, and the “A” indicates that
it is an I/O status indicator.

Indicator Color Status Meaning
1-A Yellow ON Output 0 is ON.
2-A Yellow ON Output 1 is ON.
3-A Yellow ON Output 2 is ON.
4-A Yellow ON Output 3 is ON.

Although the connectors are numbered from 1 to 4, the input bits are num-
bered from 0 to 3.

Indicator Color Status Meaning

AUX PWR Green ON I/O power is being supplied.
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Component Names and Functions: DRT2-OD04CL and DRT2-OD04CL-1

External power supply Input connectors
connector

DeviceNet communications Connector 1
connector

Connector 3

3

0|04
vO | Oy
4

DeviceNet indicators

Top: MS indicator
Bottom: NS indicator

uouwo
imifsm
I 1o

Rotary switches Connector2  Connector 4

Used to set node addresses. 1/0 status indicators
I/O power supply
status indicator

Internal Circuits
DRT2-0D04CL (NPN)

S 4

e

B3
47 [Step-down]

Internal circuits

DRT2-ID04CL-1 (PNP)

Internal circuits
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Wiring
DRT2-OD04CL (NPN)
CAN L
CANH 5[ V-
4 3
1 2
DRAIN V+

1/0 power supply

DRT2-OD04CL-1 (PNP)

1/0 power supply

274

NC, Output 0 NC 4Output 2
3

2 2
NC Vv NC \Y;

Output 1 Output 3

Solenoid valve, etc. Solenoid valve, etc.

G Output 0
3 4
[eXe)
0.0
2 1
NC NC

NC Output 3

Solenoid valve, etc. Solenoid valve, etc.
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Dimensions: DRT2-OD04CL and DRT2-OD04CL-1

y

60
\

(125)

37.7
27.3

Two 5.3 dia. or M5
mounting holes

Mounting hole dimensions \\

T

\ 113£0.2
I

6-5-6 Environment-resistive Terminals with 8 Transistor Outputs (IP67):
DRT2-OD08CL (NPN) and DRT2-OD08CL-1 (PNP)

Output Specifications

ltem Specifications
Model DRT2-OD08CL DRT2-OD08CL-1
Internal I/O common | NPN PNP
Output points 8 points

Rated output voltage | 0.5 A/point, 4.0 A/common
I/O power supply 20.4t026.4 V DC (24 V DC, —-15 to +10%)

voltage

Residual voltage 1.2V max. (0.5 ADC, 1.2V max. (0.5 ADC,
between each output terminal | between each output terminal
and G) and V)

Leakage current 0.1 mA max.

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 8 points with one common

Indicators

I/O Status Indicators The 1/O status indicator displays and their meanings are shown in the follow-
ing table. Refer to the section following on names of components and func-
tions for details on the location of the I/O status indicators. In the indicator
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name “1-A;” the “1” indicates the connector number, and the “A” indicates that
it is an 1/O status indicator.

Indicator Color Status Meaning
1-A Yellow ON Output 0 is ON.
2-A Yellow ON Output 1 is ON.
3-A Yellow ON Output 2 is ON.
4-A Yellow ON Output 3 is ON.
5-A Yellow ON Output 4 is ON.
6-A Yellow ON Output 5 is ON.
7-A Yellow ON Output 6 is ON.
8-A Yellow ON Output 7 is ON.

Note Although the connectors are numbered from 1 to 8, the input bits are num-
bered from 0 to 7.

I/0 Power Supply Status
Indicator

Indicator Color Status Meaning
AUX PWR Green ON I/O power is being supplied.

Component Names and Functions: DRT2-OD08CL and DRT2-OD08CL-1

External power supply Output connectors
connector |

I

Connector 1 Connector 3 Connector 5 Connector 7

O &

-85
O O=
o >

DeviceNet communications
connector

3

€

2
14

056

Connector2  Connector 4  Connector 6 /ConnectorS

a0 | Og
vO | Ov
a0 | Og
vO | Ov
90 | Og
vO | Ov

DeviceNet indicators

Top: MS indicator
Bottom: NS indicator

©
_TJlo
®
1l

Rotary switches
Used to set node addresses.

1/0 status indicators
I/0O power supply indicator

Internal Circuits
DRT2-OD08CL (NPN)

b AT [Step-down
®

Internal circuits

- 1=
> o1
@
® ®
QLOE
<

276



Standard Environment-resistive Terminals Section 6-5

DRT2-OD0SCL-1 (PNP)

CAN-H
CAN-L| 2
@ vy |28
&@®—3°
Q@ g
V+ é f—(
| P N il
DRAIN : [;’{ OUT1
- o @
L [ @Y

Wiring
DRT2-OD0SCL (NPN)

Output 6
C3 P!

NC v

1 4 1 4 1 1
vV Output 1y Output3 v Output5 VvV Output 7
1/0 power supply
Solenoid valve, etc. Solenoid valve, etc.
DRT2-0D08CL-1 (PNP)
CAN L
G Output 0 Output2 G Output 4
3 =4 @ 4 8

(N}
(eXe)
4

2 1 2
NG NG NG NC  NC NC

1 4
NC Output 5 NC Output 7
1/O power supply
Solenoid valve, etc. Solenoid valve, etc.
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Dimensions: DRT2-OD08CL and DRT2-OD08CL-1

60

175

43.9
DJ
[l Y

27.3

24.3
26.6

Two 5.3 dia. or M5
mounting holes

Mounting hole dimensions
Jany e

P 7

165:0.2 ‘

6-5-7 Environment-resistive Terminals with 16 Transistor Outputs
(IP67): DRT2-WD16CL (NPN) and DRT2-WD16CL-1 (PNP)

Output Specifications

Item Specifications
Model DRT2-WD16CL DRT2-WD16CL-1
Internal I/O common |NPN PNP
Output points 16 points

Rated output current | 0.5 A/point, 2.0 A/common
I/0O power supply 20.41t026.4V DC (24 V DC, —15 to +10%)

voltage

Residual voltage 1.2 V max. (0.5 ADC, 1.2V max. (0.5 ADC,
between each output terminal | between each output terminal
and G) and V)

Leakage current 0.1 mA max.

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 16 points with one common

Indicators

I/O Status Indicators The 1/O status indicator displays and their meanings are shown in the follow-
ing table. Refer to the section following on names of components and func-
tions for details on the location of the 1/O status indicators. In the indicator
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name “1-A;” the “1” indicates the connector number, and the “A” indicates that
it is an 1/O status indicator.

Indicator Color Status Meaning
1-A Yellow ON Output 0 is ON.
1-B Yellow ON Output 1 is ON.
2-A Yellow ON Output 2 is ON.
2-B Yellow ON Output 3 is ON.
3-A Yellow ON Output 4 is ON.
3-B Yellow ON Output 5 is ON.
4-A Yellow ON Output 6 is ON.
4-B Yellow ON Output 7 is ON.
5-A Yellow ON Output 8 is ON.
5-B Yellow ON Output 9 is ON.
6-A Yellow ON Output 10 is ON.
6-B Yellow ON Output 11 is ON.
7-A Yellow ON Output 12 is ON.
7-B Yellow ON Output 13 is ON.
8-A Yellow ON Output 14 is ON.
8-B Yellow ON Output 15 is ON.

Note Although the connectors are numbered from 1 to 8, the input bits are num-
bered from 0 to 7.

I/0 Power Supply Status
Indicator

Indicator Color Status Meaning
AUX PWR Green ON I/O power is being supplied.

Component Names and Functions: DRT2-WD16CL and DRT2-WD16CL-1

Qutput connectors
External power supply ‘

connector

Connector 7

@ ©

> [
oo o
Oo (o]
>

©;©;

Connector2  Connector 4 Connector6/ Connector 8

DeviceNet communications Connector 1 Connector 3 Connector 5
connector

g0|08g

DeviceNet indicators

Top: MS indicator
Bottom: NS indicator

Rotary switches
Used to set node addresses.

1/O status indicators
1/0 power supply

status indicator
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Internal Circuits
DRT2-WD16CL (NPN)

L

Internal circuits
¢/ T|Step-down

DRT2-WD16CL-1 (PNP)

c
g @
— g5 G Y
D O
[5)
2 @
e,
g =
[ Kr ouTo
° :V[§' Jf_‘ @
3 et : G
5 —® @
= %
c
2| i; ouT1
T
1 ‘”KE
L] | | |
| I I
Wiring
DRT2-WD16CL (NPN)
CAN L
Output 0 Output4 NC Output 8
NC, NC p p
CANH 5[ V- 4
4 _L 3 3 4 3 3 4
(cXe) 00 (cXe)
(eXe) (eXe) 0.0
\ 2 2 1 2 1 2 1
V+
DRAIN Output 1 v Output 5 v Output 9 \%
Output 11
Output 3 Output 7 NC
p 3 NC p2 3 NC 2 3
(e Xe)
(eXe)
1 4
Output 2 v Output6 vV Output 10

NC

Output 12
3 4

[oXe,
oo

2 1
Output 13 Vv
Output 15

2

(e]fe)
(°X¢)

1 4
Output 14

3NC

1/0 power supply

Solenoid valve, etc.
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DRT2-WD16CL-1 (PNP)

CAN L
G Output 4 Output 8 G Output 12
3 4 Output 0 G3 4 G3 2 P!
[eXe) (eXe) (o) l. ©0
(oXe) 00, (eXe) u
2 1 2 1 2 1 2 1
4 Output 1 NC Output 5 NC Output 9 NC Output 13 NC
NC
Output 11 G Output 15 G
Output 3 G Output 7 G
utput 3 S 3 2 3 2 3
(o) e) O (eNe) (o))
(eXe) '} (eX¢) (eXe)
1 4 1 4 1 4 1 4
NC - NC
NC Output 2 Out Output 10 NC Output 14
put 6
1/0 power supply
Solenoid valve, etc. Solenoid valves, etc.
Dimensions: DRT2-WD16CL and DRT2-WD16CL-1
(=]
©
175
o N\« ) 4 ) 4 ) 4 )
© H =
¥ o —
~ ) ©
(3] E g

Two 5.3 dia. or M5
mounting holes

Mounting hole dimensions /
P
\l./

)q./

165:0.2 ‘
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6-5-8 Environment-resistive Terminals with 8 Transistor Inputs and 8
Transistor Outputs (IP67): DRT2-MD16CL (NPN) and DRT2-
MD16CL-1 (PNP)

Input Specifications

Output Specifications

Indicators

I/0 Status Indicators

Item Specifications
Model DRT2-MD16CL DRT2-MD16CL-1
Internal 1/0O common | NPN PNP
Input points 8 points
ON voltage 15V DC min. (between each |15V DC min. (between each
input terminal and V) input terminal and G)
OFF voltage 5V DC max. (between each |5V DC max. (between each

input terminal and V)

input terminal and G)

OFF current

1 mA max.

Input current

6.0 mA max./point (for 24 V DC), 3.0 mA min./point (for 17 V

DC)

I/0 power supply
voltage

20.4 to 26.4 V DC (24 V DC, —15 to +10%)

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

8 points with one common

Item Specifications
Model DRT2-MD16CL DRT2-MD16CL-1
Internal I/O common |NPN PNP
Output points 8 points

Rated output voltage

0.5 A/point, 4.0 A/common

I/O power supply
voltage

20.41t026.4V DC (24 V DC, —15 to +10%)

Residual voltage

1.2 V max. (0.5 A DC,
between each output terminal
and G)

1.2V max. (0.5 ADC between
each output terminal and V)

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

Number of circuits

8 points with one common

The /O status indicator displays and their meanings are shown in the follow-

ing table. Refer to the section following on names of components and func-
tions for details on the location of the I/O status indicators. In the indicator
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name “1-A;” the “1” indicates the connector number, and the “A” indicates that
it is an 1/O status indicator.

Indicator Color Status Meaning
1-A Yellow ON Input 0 is ON.
1-B Yellow ON Input 1 is ON.
2-A Yellow ON Input 2 is ON.
2-B Yellow ON Input 3 is ON.
3-A Yellow ON Input 4 is ON.
3-B Yellow ON Input 5 is ON.
4-A Yellow ON Input 6 is ON.
4-B Yellow ON Input 7 is ON.
5-A Yellow ON Output 0 is ON.
5-B Yellow ON Output 1 is ON.
6-A Yellow ON Output 2 is ON.
6-B Yellow ON Output 3 is ON.
7-A Yellow ON Output 4 is ON.
7-B Yellow ON Output 5 is ON.
8-A Yellow ON Output 6 is ON.
8-B Yellow ON Output 7 is ON.

Note Although the connectors are numbered from 1 to 8, the input bits are num-
bered from 0 to 7.

I/0 Power Supply Status

Indi r
dicato Indicator Color Status Meaning
IN AUX Green ON IN power is being supplied.
OUT AUX Green ON OUT power is being supplied.

Component Names and Functions: DRT2-MD16CL and DRT2-MD16CL-1

I/O connectors
External power supply |
connector

\

DeviceNet communications
Connector 1 Connector 3 Connector 5 Connector 7

connector

C@i.._
ql_
;@i_l_
®

8- |85 |88 |88 ]
kR FER 99 g 9=\
DeviceNet indicators o © o
Top: MS indicator ]n | | | 0
Bottom: NS indicator U | | | )
Rotary switches Connector2  Connector4 Connector 6 | Connector 8
Used to set node addresses.
1/0 power supply 1/O status indicators

status indicators
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Internal Circuits
DRT2-MD16CL (NPN)

@
n
Q
® ®
©
S
l

Internal circuits

DRT2-MD164CL-1 (PNP)

Internal circuits
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Wiring
DRT2-MD16CL (NPN)
CAN L
G1 Inputo  G1 Input4  NC Output0  NC Output 4
CANH 5[ V- 4
4 3 4 3 4 3 3
©0o0 oY 00 on)
0.0, O, (oXe)
1 2
2 1 2 1 2 1 2 1
DRAIN V+ Input 1 %! Input 5 \%! Output 1 V2 Output 5 V2
Output 3 Output 7 NC
Input 3 Input 7 NC
p 5 3 G1 p J 3 G1 2 3 2 3
o0 o (o)e)
(eXe) (*Xe) O Q
1 4 vi ! 4 1 4
24-V output V1 Input 2 Input 6 V2 Output 2 V2 Output 6
' —
1
24-V input
| —
g 2 T %3
s = g £ £
1/0 power supply = = =3 =
El s o x 2 ! .
o 9] =] S 8 Solenoid valve, etc. Solenoid valves, etc.
I ) s O
2-wire sensor 3-wire sensor with NPN
(limit switch) output (photoelectric or
proximity sensor)
DRT2-MD16CL-1 (PNP)
CAN L
G1
2 Input 0 Input4 G2
CANH 5 V- 613 4 oy e 3
4 3 v2, 1 5
G (e)e) C)
(eXe) O,
1 2
2 1 2 1 2 2 1
DRAIN V+ 2 Input 1 \%l Input 5 \%l Output 1 NC Output 5 NC
V1
G2
Input 3 Input 7 Output 3 G2 |Outeut?
i’ 3G ™2 s &' ~3 2 2
(eXe) O O (o)e)
i U -
1 4 1 4 1 4
24-V output V1 Input 2 V1 Input 6 NC Output 2 NC Output 6
1
1
24-V input
1
1 L —L = 3 =
g £ s £ 8
1/0 power supply s s ) 3 ‘g’
g S E § o Solenoid valve, etc. Solenoid valves, etc.
@ 9 o p 4@
fis]

2-wire sensor
(limit switch)

3-wire sensor with PNP
output (photoelectric or
proximity sensor)
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Dimensions: DRT2-MD16CL and DRT2-MD16CL-1

60

175

43.9
D_/
I

27.3

26.6

«@
<
Y

Two 5.3 dia. or M5
mounting holes

Mounting hole dimensions /
oy

W 7

16520.2 ‘

6-6 Mounting and Wiring Environment-resistive Slaves

6-6-1 Mounting in Control Panels
Use screws to mount the Environment-resistive Terminal in the Control Panel.
Environment-resistive Terminals cannot be mounted on a DIN Track.

Drill the mounting holes in the control panel according to the dimensions
shown in the dimensions diagrams and secure the Terminal with M5 screws.

The appropriate tightening torque is 1.47 to 1.96 N-m.

Mounting Direction The terminal can be mounted in any of the following six directions.

Vertical

T

6-6-2 Wiring the Internal Power Supply, I/0 Power Supply, and I/O Lines

Wiring the Internal Power Supply and I/O Power Suppl
DRT2-ID08C(-1) and The internal power supply and 1/O power supply share the communications
DRT2-HD16C(-1) power supply so an external power supply is not required.
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DRT2-ID04CL(-1), The internal power supply shares the communications power supply, but the
DRT2-OD04CL(-1), I/O power supply must be supplied from external power supply connectors.
DRT2-ODO08C(-1), The DRT1-series Environment-resistive Terminals used I/O power supply
DRT2-ID08CL(-1), . .
DRT2-ODO0SCL(-1) cables with connectors (XS2W-D42[ -[18[1-[1]) that are different to the con-
DRT2-HD1GCL(-1): nectors used with the DRT2-series Terminals. Always use the compatible
DRT2-WD16CL(-1) power supply connectors listed in the following table.

and DRT2-MD16CL(-1)

Compatible Connectors

Connector Mode

Cable with connec- | XS4W-D421-1[1]-A
tors on both ends
(socket and plug)

Cable with connector | XS4F-D421-101-A
on one end (female
socket)

Cable with connector | XS4H-D421-100-A
on one end (male

plug)

T-joint XS4R-D424-5

Example System Assembly
DRT2-OD08CL

DRT2-ID08CL
0000
XS4W-D421-1000)-A
I:I Cable with round
Input power supply waterproof connectors
1/O power supply on both ends
8  (socket/plug)
L] P
Output power supply XS84R-D424-5 XS84R-D424-5
T-joint T-joint
XS4F-D421-10-A XS4W-D421-1000-A
Cable with round Cable with round
waterproof connector waterproof connector on
on one end (socket) both ends (socket/plug)

Note 1. Tighten the connector by hand to a torque of 0.39 to 0.49 N-m. If the con-
nector is not tightened sufficiently, it will not provide the expected degree
of protection and may become loose due to vibration. Do not use pliers or
other tools to tighten the connectors, because these tools may damage the
connectors.

2. The OMRON S8LIL] Power Supply Unit is recommended for the I/O power
supply. The load short-circuit detection function uses the transistor's ther-
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Wiring 1/0

Compatible Connectors

288

Note

Note

mal shutdown, so when a Power Supply Unit with a low-capacity rating or
instantaneous shutoff overcurrent protection is used, the load short-circuit
may not be detected. Always use a Power Supply Unit with a rating of 50
W or higher if it uses dropping overcurrent protection characteristic. Always
use a Power Supply Unit with a rating of 150 W or higher if it uses intermit-
tent overcurrent protection. The current limiter will protect the transistor
even if short-circuit detection is disabled.

Connect the I/O wiring to the Environment-resistive Terminal with the XS2-
series Round Waterproof Connectors listed in the following table.

Connector Model
Cable with connector on one end (male plug) XS2H-D421-[180-A
Cable with connectors on both ends (socket and plug) | XS2W-D42[-[181-A
Connector plug assembly (male) XS2G-D4L1]
(Crimp-connector or solder type)

Sensors that are pre-wired with a connector can be connected directly.

Refer to the catalog or manual for details on the device's pin arrangements
before connecting any device.

XS2W-D42[]-[181-A Cable with XS2H-D421-[180-A Cable with round
round waterproof connector on waterproof connector on one end (plug)

both ends (socket/plug)
Sensor with Connector V4
t INCXS2G-D400]
JC -

Sensor with Junction Connector Sensor with lead wires

Refer to the OMRON Sensors Catalog (X42) for details on Sensor Connec-
tions and Round Waterproof Connectors (Sensor 1/0 Connectors).

Use one of the following OMRON Y-joints when connecting a DRT2-HD16C(-
1), DRT2-HD16CL(-1), or DRT2-MD16CL(-1) Environment-resistive Terminal
with 16 inputs to sensors or limit switches, except when the sensor has diag-
nostic output.

Connector Model
Y-joint with plug/socket (connector on both ends) | XS2R-D426-[111-F
Y-joint with plug/socket (without cable) XS2R-D426-1

XS2R-D426-[111-F Y-joint with plug/socket
(connector on both ends)

EIJ—EE[L@ 16 inputs
=

_- TR

XS2R-D426-1 Y-joint with
plug/socket (without cable)

The XS2G Connector Plug for Custom Cable Assembly (L-shaped type) and
XS2W-series L-shaped plug type cannot be connected to a Y-joint Connector,
because these connectors will cause interference with any Connectors
located beside them.
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XS2R-D426-[ 111-F Y-joint with Plug/Socket (Connector on Both Ends)

Wiring diagram

455 1
CN2 |2
CN2 | 6 dia. 3l
t L ¥ == mN7 [4] 4
— - = =] /o] o
1f l =EIE (e ;
M=
85 136 44.7 CN1 |2
Blue mark 3—
L > 4

Note Refer to the Sensor I/O Connector Group Catalog (Cat. No. X073) for details.
XS2R-D426-1 Y-joint with Plug/Socket (without Cable)

27
Lo 45dia.

CN2 T

T CNO 24.5

I } =m

' =

CN1 N = 125

58.3
\Blue mark

Wiring diagram

CN2

|—‘I\)(A)-l>|

CN1

|—‘l\)(.»)~l>|

4
31 cNo
2
1

Note Tighten the connector by hand to a torque of 0.39 to 0.49 N-m. If the connec-
tor is not tightened sufficiently, it will not provide the expected degree of pro-
tection and may become loose due to vibration. Do not use pliers or other
tools to tighten the connectors, because these tools may damage the connec-

tors.

Always cap unused connectors with an XS2Z-12 Waterproof Cover or XS2Z-
15 Dust Cover shown in the following diagram.

XS2Z-12 Waterproof Cover

XS22Z-15 Dust Cover

&

The connector will meet IP67 standards
if a Waterproof Cover is attached.
Always tighten the connector by hand to
a torque of 0.39 to 0.49 N-m.

Press the Dust Cover onto the connector
firmly. The Dust Cover will protect the con-
nector from dust, but does not meet IP67
standards.

Maintaining Enclosure Ratings

Note

1. The IP67 enclosure rating will not be met if the surfaces where the contact
block and cover meet are subjected to excessive force. Protect the contact
block and cover from excessive force.

The IP67 standard is lower than waterproof standards. Do not submerge

the system components.

The body of the components is plastic resin. Do not place objects on the
components or allow the components to be stepped on.

2. There are two kinds of wiring for OMRON Two-wire Proximity Sensors
(pre-wired with connector). One switch has IEC pin arrangement (M1GJ
type) and the other has OMRON pin arrangement (M1J type). Refer to the
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following table to determine the appropriate Environment-resistive Termi-
nal to use with each kind of switch.

Two-wire Proximity Sensor
(pre-wired with connector)

Compatible Terminal

IEC pin arrangement (M1GJ type) | DRT2-1D08C-1
DRT2-HD16C-1

OMRON pin arrangement (M1J DRT2-ID08C

type) DRT2-HD16C




SECTION 7
Analog Slaves

This section provides the specifications, terminal arrangements, mounting procedures, and connection methods of Analog
I/O Terminals. Information is included on types of I/O data that can be allocated, allocation methods and procedures, and
math operation processing. Setting methods using the Configurator are also described.
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7-1 Overview of Analog Slaves
This section provides an overview of Analog Slaves, including details on func-
tions and setting methods for each Slave.

7-1-1 DRT2 Analog Slaves

Compared with the previous DRT1 Analog Slaves, DRT2 Analog Slaves com-
bine the maintenance functions (network power voltage monitor and Unit con-
duction time monitor) of DRT2-series Slaves with various functions of Analog
Slaves (such as scaling and peak/bottom hold). Analog Input Terminals are
also able to internally perform math on analog input values, which previously
required ladder programming in the Master CPU Unit. Analog data or temper-
ature data can be selected from the six values obtained from math operations
and allocated in the Master in combination with Generic Status Flags or other
status information. (Status information alone can also be allocated.) The Con-
figurator or explicit messages can be used to allocate data in the Master, and
to set Analog Slave functions and perform monitoring.

7-1-2 Comparison of DRT1 and DRT2 Functions

Analog Input Terminals

Slave DRT1 Series DRT2 Series
Model DRT1-AD04 | DRT1-ADO04H DRT2-AD04 | DRT2-AD04H
Analog points 4 inputs

Input range (signals) |0to5V,1to5V,0to
10V—-10to 10V, 0to

20 mA, 4to 20 mA

Oto5V,1to5V,0to
10V, 0to 20 mA, 4 to
20 mA (-10to 10 V not
supported)

250 ms/ 4 points

Oto5V,1to5V,0to
10V,-10to 10V, 0 to
20 mA, 4to 20 mA

Oto5V,1to5V,0to
10V, 0to 20 mA, 4 to
20 mA (-10to 10 V not
supported)

250 ms/ 4 points

AD conversion cycle |2 ms/point (8 ms/4

points or 4 ms/2 points)

By setting the number
of conversion points (1
to 4 points), the con-
version cycle can be
shortened (e.g., 4
points: 4 ms max.)

Note The conversion
cycle will be
slightly differ-
ent when the
math opera-
tions are used.

AD conversion data

Oto5V,1to5V,0to
10V, 0to 20 mA, 4 to
20 mA: 0000 to 1770
hex

—10to 10 V: 8BB8 to
0BB8 hex

Note Signed binary

Oto5V,1to5V,0to
10V, 0to 20 mA, 4 to
20 mA: 0000 to 7530
hex

Note Two’s comple-
ment

Oto5V,1to5V,0to
10V, 0to 20 mA, 4 to
20 mA: 0000 to 1770
hex

—10to 10 V: F448 to
0BB8 hex

Note Two’s comple-
ment

Oto5V,1to5V,0to
10V, 0to 20 mA, 4 to
20 mA: 0000 to 7530
hex

Note Two’s comple-
ment

Resolution

1/6,000 (full scale)

1/30,000 (full scale)

1/6,000 (full scale)

1/30,000 (full scale)

Unit power supply

Supplied by local power supply terminal.

Supplied by communications power supply.

Communications 30 mA max. 90 mA max. 70 mA max.
power supply current
consumption
Overall 25°C Voltage input: +0.3% FS; Current input: +0.4% FS
aceuracy | _10to | 0to55°C: ~10 to 55°C:
55°C Voltage input: £0.6% FS; Current input: £0.8% | Voltage input: £0.6% FS; Current input: £0.8%
FS FS
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Slave

DRT1 Series

DRT2 Series

Model

DRT1-AD04

DRT1-AD04H

DRT2-AD04

| DRT2-AD04H

Data allocated in
Master

Only analog input values for 4 inputs

Default: Analog input values for 4 points

The Configurator can be used to allocate peak,
bottom, top, and valley values, rate of change,
comparator results, Generic Status Flags, etc.

Input switching (Sets
number of AD con-
version points)

Supported. (Set using
DIP switch: Select
either 2 or 4 points)

Not supported.

Supported (Set using
Configurator: Select
from 1 to 4 points)

Not supported.

Input range switching

Set using rotary switches: Inputs 0 and 2 share
one setting, and Inputs 1 and 3 share another

setting.

* Using DIP switch: Inputs 0 and 1 share set-

ting, Inputs 2 and 3 share setting.

* Using Configurator: Inputs 0 to 3 set sepa-

rately.

Node address setting

Set using DIP switch.

Set using the rotary switches or the Configura-

tor.

Baud rate setting

Set using DIP switch.

Automatically detected: Uses baud rate set for

Master Unit.

Moving average

Supported. (Set using
DIP switch.)

Not supported.

Supported. (Set using Configurator.)

Off-wire detection

Supported.

Scaling, offset com-

Not supported.

Supported. (Set using Configurator.)

pensation, peak/bot-
tom hold, top/valley
hold, rate of change
operations, compara-
tor, user adjustment
(maintenance func-
tion), cumulative
counter (mainte-
nance function), last
maintenance date
(maintenance func-
tion)

Analog Output Terminals

Slave

DRT1 Series

DRT2 Series

Model

DRT1-DA02

DRT2-DA02

Analog points

2 outputs

Output signal range

1to5V,0t0 10V, -10t0o 10V, 0 to 20 mA,
410 20 mA (0 to 5 V not supported)

Oto5V,1to5V,0to 10V,-10to 10V, O to
20 mA, 4to 20 mA

Conversion time

4 ms/2 points

2 ms/2 points

AD conversion data

Oto5V,1to5V,0to 10V, 0to 20 mA, 4 to
20 mA: 0000 to 1770 hex

—10to 10 V: 8BB8 to 0BB8 hex
Note Signed binary

Oto5V,1to5V,0to 10V, 0to 20 mA, 4 to
20 mA: 0000 to 1770 hex

—10to 10 V: F448 to 0BB8 hex

Note Two’s complement

Resolution

1/6,000 (full scale)

Unit power supply

Supplied by local power supply terminal.

Supplied by communications power supply.

Communications power sup-
ply current consumption

30 mA max.

120 mA max.

Overall accuracy |25°C

Voltage output: £0.3% FS; Current output: £0.4% FS

-10to
55°C

0 to 55°C:
Voltage output: £0.6% FS; Current output:
+0.8% FS

-10 to 55°C:
Voltage output: £0.6% FS; Current output:
+0.8% FS

Data allocated in Master

Only Analog output values for 2 outputs

Default: Analog output values for 2 points

The Configurator can be used to allocate
Generic Status Flags.
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Slave

DRT1 Series

DRT2 Series

Model

DRT1-DA02

DRT2-DA02

Input range switching

Set using the rotary switches.

Set using the DIP switch or the Configura-
tor.

Node address setting

Set using the DIP switch.

Set using the rotary switches or the Config-
urator.

Baud rate setting

Set using the DIP switch.

Automatically detected: Uses the baud rate
set for the Master Unit.

Communications error output

Set using the DIP switch.

Set using the Configurator.

Scaling, user adjustment

lative counter (maintenance
function), last maintenance
date (maintenance function)

(maintenance function), cumu-

Not supported.

Supported. (Set using the Configurator.)

Temperature Input Terminals

Slave DRT1 Series DRT2 Series
Model DRT1-TS04T DRT1-TS04P DRT2-TS04T DRT2-TS04P
Input type Thermocouple Platinum resistance | Thermocouple Platinum resistance
thermometer thermometer
Dimensions 150 x 40 x 50 (W x H x D) 115 x 49.7 x 50 (W x H x D)

Maintenance method

Replacement of each Unit

Just the Terminal Block can be removed.

Input type setting method

Set with a Rotary Switch.

Set with a DIP switch (hardware) setting or
Configurator (software) setting.

Input type setting

All 4 inputs are set together.

Inputs can be set individually.

(All inputs are set to the same input type if
the DIP switch (hardware) setting is used. In
addition, the following settings cannot be
set individually: Off-wire (disconnection)
display setting, Number of display digits set-
ting, and °C/°F setting.)

Input type (sensor type)

R, S, K1, K2, J1, J2,
T, B, L1,L2, E, U, N,
W, PL2

PT, JPT

R, S, K1, K2, J1, J2, | PT, JPT, PT2, JPT2
T,B,L1,L2, E, U, N,
W, PL2

Input accuracy

+0.5% of indication
value or +2°C,
whichever is larger)
+1 digit max.

+0.5% of indication
value or £1°C,
whichever is larger)
+1 digit max.

+0.3% of indication
value or +1°C,
whichever is larger)

—200 to 850°C input
range:
+0.3% of indication

+1 digit max. value or +0.8°C,
(See note.) whichever is larger)
+1 digit max.
—200 to 200°C input
range:

+0.3% of indication
value or +0.5°C,
whichever is larger)
+1 digit max.

Conversion cycle

250 ms/ 4 points

1/100 display mode

The temperature data is multiplied by 100
and sent to the Master as 6-digit hexadeci-
mal data. In this case, the hexadecimal data
is divided into two parts and the parts are
sent alternately each 125 ms. (The data is
sent in 1-word units).

The temperature data is multiplied by 100
and sent to the Master as 8-digit hexadeci-
mal data. (The data is sent in 2-word units).

DRT1-compatible 1/100 dis-
play mode

The temperature data is multiplied by 100
and sent to the Master as 6-digit hexadeci-
mal data. In this case, the hexadecimal data
is divided into two parts and the parts are
sent alternately each 125 ms. (The data is
sent in 1-word units).
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Slave

DRT1 Series

DRT2 Series

Unit power supply

Supplied by local power supply terminal.

Supplied by communications power supply.

Communications power sup-
ply current consumption

30 mA max.

70 mA max.

Connections

Poll, Bitstrobe

Poll, Bitstrobe, COS/cyclic

Data allocated in Master

Just temperature data for 4 inputs

Default: Temperature data for 4 inputs

The following data items can be allocated
by making additional Configurator settings:
Peak value, Bottom value, Top value, Valley
value, Rate-of-change value, Comparator
result; Generic Status Flags, etc.

Node address setting

Set using the DIP switch.

Set using the rotary switches or the Config-
urator.

Baud rate setting

Set using the DIP switch.

Automatically detected: Uses the baud rate
set for the Master Unit.

Moving average

Not supported.

Supported. (Set using Configurator.)

Off-wire (disconnection)
detection

Supported.

Scaling, offset compensation,
peak/bottom hold, top/valley
hold, rate of change opera-
tions, comparator

Mainte- | User adjustment
nance Cumulative counter
functions

Last maintenance
date

Input temperature
variation detection
function

Temperature inte-
gration function

Top/Valley count
function

Temperature range
timing function

Not supported.

Supported. (Set using Configurator.)

Note The input accuracy depends on the mounting method. For details, refer to the
Performance Specifications in 7-6-1 DRT2-TS04T and DRT2-TS04P Temper-

ature Input Terminals.

7-1-3 List of Data Processing Functions

The following tables list the data processing functions that can be used with
Analog Slaves. Refer to 7-4-3 Functions and Settings for details on functions

and setting methods.

DRT2-AD04/DRT2-AD04H Analog Input Terminals

Function

Details

Default

Moving average

Calculates the average of the past eight analog input val-
ues, and produces a stable input value even when the input
value is unsteady.

Moving average disabled.

Setting the number of AD
conversion points
(DRT2-ADO04 only)

By reducing the number of input conversion points, the con- | 4-point conversion
version cycle speed can be increased. For details, refer to
7-4-4 Calculating the Conversion Cycle (DRT2-AD04 Only).
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Function

Details

Default

Scaling

Performs scaling.

Scaling allows conversion of values between 0 and 6,000 (0
to 30,000 in the DRT2-AD04H) into values using the indus-
try unit required by the user. It reduces the number of oper-
ations requiring ladder programming in the Master CPU
Unit. Scaling also supports an offset function for compen-
sating for mounting errors in sensors and other devices.

0 to 6,000 (DRT2-AD04)
0 to 28,000 (DRT2-AD04H)

values over time.

Peak/bottom hold Holds the maximum and minimum analog input values. Disabled
Top/valley hold Holds the top and valley values for analog input values. Disabled
Rate of change Calculates the rate of change for analog input values. Disabled
Comparator Compares the analog input value or an analog value after | Disabled
math processing (value for peak, bottom, top, valley, rate of
change) with the four set values HH, H, L, and LL, and indi-
cates the result with the Analog Status Flags.
Off-wire detection Detects disconnections of analog inputs. (Valid only for the |Enabled
input ranges 4 to 20 mA and 1 to 5 V)
User adjustment Adjusts the input when an offset occurs in the input voltage | Disabled
or current.
Cumulative counter Calculates an approximation to the integral of analog input | Disabled

Last maintenance date

Records the date of the last maintenance in the Unit.

2002/1/1 (DRT2-AD04)
2004/1/1 (DRT2-AD04H)

DRT2-DA02 Analog Output Terminals

Function

Details

Default

Scaling

Performs scaling.

Scaling allows conversion of values between 0 and 6,000
into values using the industry unit required by the user. It
reduces the number of operations required in ladder pro-
gramming in the Master.

Disabled (0 to 6,000)

User adjustment Adjusts the output when an offset occurs in the output volt- | Disabled
age or current.

Cumulative counter (main- | Calculates an approximation to the integral of analog output | Disabled

tenance function) values over time.

Error output value setting | Sets the value output when a communications error occurs | Low limit
for each output.

Last maintenance date Records the date of the last maintenance in the Unit. 2002/1/1

DRT2-TS04T/DRT2-TS04P Temperature Input Terminals

Function

Details

Default

Moving average

Calculates the average of the past eight temperature
input values, and produces a stable input value even
when the input value is unsteady.

Moving average disabled.

Scaling

Performs scaling.

Scaling allows input values to be converted using default
upper and lower limits that can be set independently in
each Unit. The scaling function reduces the number of
operations requiring ladder programming in the Master
CPU Unit. Scaling also provides an offset function to
compensate for mounting errors in sensors and other
devices.

Disabled
0 to 28, 000

Peak/bottom hold

Holds the maximum and minimum temperature input val-
ues.

Disabled

Top/valley hold

Holds the top and valley temperature input values.

Disabled

Rate of change

Calculates the rate of change of temperature input val-
ues.

Disabled
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Function Details Default
Comparator Compares the temperature input value or an analog value | Disabled
after math processing (value for peak, bottom, top, valley,
rate of change) with the four set values HH, H, L, and LL,
and indicates the result with the Analog Status Flags.
Off-wire detection Detects disconnections of analog inputs. Enabled
User adjustment An offset caused by hardware inaccuracy (or other factor) | Disabled
can be corrected with an arbitrary user-set input value.
Last maintenance date Records the date of the last maintenance in the Unit. 2004/11
Input temperature variation Makes a relative comparison of two inputs and detects a | Disabled
detection function temperature difference between two inputs.
Replace- Temperature Compiles the total heat exposure of a device or sensor by | Disabled
ment moni- | integration func- | multiplying the temperature and measurement time.
toring tion
functions  ['7op/Valley count | Counts the number of heating cycles handled by a device | Disabled
function or application that has fixed cycles of temperature
changes.
Temperature Measures how long the system is at a user-set tempera- | Disabled
range timing ture or within a user-set temperature range.
function

7-1-4 Data Processing Flowcharts (Analog/Temperature Input

Terminals)

Analog Input Value or
Temperature Input Value

Other Operation Results

The following math operations can be performed on the external analog input
value or temperature input value. The values obtained after processing (ana-
log input values or temperature input values) can be allocated as I/O in the

Master.
* Scaling to desired industry unit

* Moving average processing (not supported by the DRT2-AD04H)

After moving average and scaling processing, the analog input value or tem-
perature input value can be processed using the following operations. The val-
ues after processing are called peak value, bottom value, top value, valley

value, rate of change, and cumulated value.
¢ Peak/hold operation
e Top/valley operation
* Rate of change operation
e Cumulative operation (maintenance function)
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Analog processing is performed according to the following flowchart.

oo

Moving .
average Scaling | =

Analog or
A Temp. input
[/;] |f1:| z] Iff:l value 1

Peak/Bottom Top/VaIIey Rate of change C“\rlT;Ll‘L'jaeted
¥ ¥
< Peak ) TOP ) Qte of change Cumulate?
value 2 value 4 value 6 value

Bottom
value 3

Hold Flag

Data Flow

Top/Valley detection timing
(allocated 1/0 data)

Selection Conversion <A||ocatecD < rocessm>
_g_ processing I/O data results
7-1-5 Selecting Data (Analog/Temperature Input Terminals)

After performing math operations, select up to two of the six resulting values
to allocate in the Master, from the analog/temperature input value, peak value,
bottom value, top value, valley value, and rate of change. The selected data is
referred to as “analog data” or “temperature data,” and can be allocated in the
Master individually or in combination with Status Flags. The data is selected
using the Configurator or explicit messages. For Analog Data 1 or Tempera-
ture Data 1, comparison operations with four alarm set values can be per-
formed (comparator function).
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Flow of Data in Analog
Input Terminals

Moving average, scal-

Six types of data | ing enabled/disabled

Select two of the six types of data and
Analog input allocate as Analog Data 1 and 2.

value 1

Peak value 2 ; 7\ Analog Data 2

allocated I/O data

Bottom value 3

Analog Data 1
Top value 4 V < (allocated I/0 data; >

Valley value 5

Allocated in Master.

Default allocation:
Analog input value

0

Rate of change 6

The Comparator can be used
with values allocated as Analog

Data 1

(allocated I/O data)
For Inputs 0 to 3, Analog Data 1 and 2 can be separately selected, as shown
in the following diagram.

|

Math _'[M Analog Data 1

g —{ Analog Data 1_|
Input 0 > ) > |82
processing 38 Analog Data 2
ing results o8
na
nput 1 | Math Anale Analog Data 1

Analog Data 2

Selected
processing

processing Other process-
ing results

|

Analog input =)
Input 2 » Math value R 8‘§ Analog Data 1
processing Other process- 83 Analog Data 2

ing results 2 g

Analog input
Input 3 » Math value
processing Ofher process-
ing results

Analog Data 1

Analog Data 2

Selected
processing

Flow of Data in In a Temperature Input Terminal, it is possible to select from six types of data

Temperature Input and switch the display mode. The display mode can be “normal display mode”
Terminals
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or “1/100 display mode” and the data can be allocated as “Temperature Data
1” or “Temperature Data 2.

Enable or disable the moving
average and scaling functions

6 types of data Display mode selector switch 1/100 display (2 words/input) -
J/ . Temperature Data 2
Temperature v (Allocated 1/O data)
input value (1) *
Either can be assigned
. ) to the Master as
Peakvalne Normal display (1 word/input) Temperature Data 2.
(2 Temperature Data 2

- (Allocated 1/O data) _J
Bottom value
®)

Display mode selector switch 1/100 display (2 words/input) ~ —~
Top value J/ < Temperature Data 1 >
v (Allocated I/O data)
Either can be assigned
Valley value > to the Master as
) (

Normal display (1 word/input) Temperature Data 1.

Rate-of-change

Temperature Data 1
value (6)

(Allocated I/O data) ~

c The Comparator function can be
omparator used only on the value allocated

as Temperature Data 1.

Analog Status Flags
(Allocated I/O data)

Note The Temperature Data 1 and Temperature Data 2 settings must be set to “nor-
mal display” when using the DRT1-compatible 1/100 display mode. Refer to

7-6-2 Temperature Input Terminal Display Modes for details on the
DRT1-compatible 1/100 display mode.

Temperature Data 1 and Temperature Data can be selected separately with
inputs 0 to 3, as shown in the following diagram.

|

°

] ) Temperature Data 1

Input 0 » Processing Input value > |53
39 Temperature Data 2

Other result RE
. Ta Temperature Data 1

Input 1 » Processing Input value g *§ 3 P

RONE]

Other result 3 g Temperature Data 2

|

O
' S o Temperature Data 1
Input 2 » Processing Input value J| 38
Other result g g Temperature Data 2

|

Input 3

Temperature Data 1
Temperature Data 2

A 4

Processing Input value
Other result

Selected
process

|
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7-1-6

Analog and

Temperature Input
Terminals

Individual Input Data

I/O Data Allocated in the Master

Analog Input Terminals and Temperature Input Terminals support the follow-
ing five types of input data (three of which are Status Flags), and one type of
output data. The required data can be allocated in the Master either individu-

ally or in combination with other data.

1/0 data

Details

Assembly Instance
No.

Analog Data 1

(8 input bytes)

Temperature Data 1

(Normal display: 8 input bytes
1/100 display: 16 input bytes)

* Used to monitor analog data or temperature data.

» Select one type of data from analog/temperature input value,
peak value, bottom value, top value, valley value, or rate of
change. (Default allocation: Analog or Temperature input value)

Note The comparator can be used with Analog Data 1 or Temper-
ature Data 1.

104

108 (for 1/100 dis-
play of Temperature
Data, see note)

Analog Data 2

(8 input bytes)

Temperature Data 2

(Normal display: 8 input bytes
1/100 display: 16 input bytes)

¢ Used to monitor other data at the same time as the data allocated
to Analog Data 1 or Temperature Data 1.

» Select one type of data from analog/temperature input value,
peak value, bottom value, top value, valley value, or rate of
change.

Note The temperature difference detection function can be used
to detect differences between the value in an input word and
Temperature Data 2.

114

118 (for 1/100 dis-
play of Temperature
Data, see note)

bytes)

Generic Status Flags (1 input | Used to allocate the Network Voltage Monitor Flag, the Unit Con- | 121
byte) duction Time Monitor Flag, and the Cumulative Counter Flag.
Top/Valley Detection Timing | Top/Valley Detection Timing Flags are allocated in one word. These | 122
Flags (2 input bytes) flags are used to time reading the values held as the top and valley
values when both the top and valley values are allocated at the
same time.
Analog Status Flags (4 input | Used to allocate the bits for the Comparator Result Flag, Top/Valley | 134

Detection Timing Flag and Off-wire Detection Flag. The function of

each bit is as follows:

* Comparator Result Flags
Allow control of the judgement results only, without allocating
analog values

* Top/Valley Detection Timing Flags
Used to time reading the values held as the top and valley values
when both the top and value values are allocated at the same
time.

* Off-wire Detection Flags
Disconnections can be detected even when the analog values are
not allocated.

Note Always set the connection path with the Configurator when the display mode
is set to 1/100 display mode on the Unit’s DIP switch. If the “normal display”
I/O data is selected with the configurator, the temperature data allocated in

Individual Output Data

the 1/0O data will be 0.

1/0 data

Details

Assembly Instance
No.

Hold Flags (1 output byte)

Used with each of the hold functions (peak, bottom, top, and valley)
to control the execution timing of hold functions from the Master.

190
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Fixed I/0 Data Combinations (DRT2-AD04 and DRT2-AD04H)

1/0 Data Type Details Assembly
Instance No.
Analog Data 1 + Analog Data 2 | Allocation of Analog Data 1 followed by Analog Data 2. 144
(16 input bytes)
Top/Valley Detection Timing Allocation of the Top/Valley Detection Timing Flags followed by the | 151
Flags + Generic Status Flags | Generic Status Flags.
(3 input bytes)
Analog Status Flags + Generic | Allocation of the Analog Status Flags followed by the Generic Sta- | 164
Status Flags (5 input bytes) tus Flags.
Analog Data 1 + Top/Valley Allocation of Analog Data 1 followed by the Top/Valley Detection 174
Detection Timing Flags (10 Timing Flags.
input bytes)
Analog Data 1 + Top/Valley Allocation of Analog Data 1 followed by Top/Valley Detection Timing | 184
Detection Timing Flags + Flags and then the Generic Status Flags.
Generic Status Flags (11 input
bytes)
Fixed I/0 Data Combinations (DRT2-TS04T and DRT2-TS04P)
1/0 Data Type Details Assembly
Instance No.

Temperature Data 1 + Temper-
ature Data 2

16 input bytes (Normal display)
32 input bytes (1/100 display)

Allocation of Temperature Data 1 followed by Temperature Data 2.

144 (Normal dis-
play)
148 (1/100 display)

Status Flags (5 input bytes)

tus Flags.

Top/Valley Detection Timing Allocation of the Top/Valley Detection Timing Flags followed by the | 151
Flags + Generic Status Flags | Generic Status Flags.

(3 input bytes)

Analog Status Flags + Generic | Allocation of the Analog Status Flags followed by the Generic Sta- | 164

Temperature Data 1 + Top/Val-
ley Detection Timing Flags

10 input bytes (Normal display)
18 input bytes (1/100 display)

Allocation of Temperature Data 1 followed by the Top/Valley Detec-
tion Timing Flags.

174 (Normal dis-
play)
178 (1/100 display)

Analog Data 1 + Top/Valley
Detection Timing Flags +
Generic Status Flags

11 input bytes (Normal display)
19 input bytes (1/100 display)

Allocation of Temperature Data 1 followed by Top/Valley Detection
Timing Flags and then the Generic Status Flags.

184 (Normal dis-
play)
188 (1/100 display)

Note Data can be allocated using other data combinations, but only when an
OMRON CS/CJ-series Master Unit is used because the settings are made in

Analog Output

the Master Unit.

Analog Output Terminals support one type of input data and output data each.

Terminals Allocate the required data as shown in the following tables.
Input Data
Data Type Details Assembly Instance

No.

Generic Status Flags (1 input
byte)

Used to allocate the Network Voltage Monitor Flag, the Unit Con-
duction Time Monitor Flag, and the Cumulative Counter Flag.

121

Output Data

Data Type

Details

Assembly Instance
No.

Output data (4 output bytes)

Used to allocate analog output data.

192
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7-1-7  Allocating I/O Data in the Master

I/O is allocated in the Master using the methods shown in the following table.
Select the appropriate method depending on whether the allocated area in
the Master is fixed or user-defined, and whether the allocated I/O data is the
default I/0, a selected combination of data, or user-defined data.

Allocation method

Allocated area in
Master

Allocated I/0 data

I1/0 data that can be allocated in the Master

Fixed allocations

1.

Default I/0O data allocation

Allocates only analog/temperature input values for 4
points.

2.

Using Configurator to select I/O data
(patterns) by editing the Slave’s de-
vice parameters (fixed I/0 data com-
binations)

Note Settings from the Master are

supported by CJ/CS-series
DeviceNet Units only.

The following 11 types of I/O data can be allocated by
selecting from the pull-down menu for the Slave’s default
connection path.

* Analog Data 1 or Temperature Data 1

* Analog Data 2 or Temperature Data 2

* Generic Status Flags

* Top/Valley Detection Timing Flags

* Analog Status Flags

* Analog Data 1 + Analog Data 2 or Temperature Data 1
+ Temperature Data 2

* Top/Valley Detection Timing Flags + Generic Status
Flags

* Analog Status Flags + Generic Status Flags (5 input
bytes)

* Analog Data 1 or Temperature Data 1 + Top/Valley
Detection Timing Flags

* Analog Data 1 or Temperature Data 1 + Top/Valley
Detection Timing Flags + Generic Status Flags

¢ Hold Flags

User allocations

—_

Default I/0O data allocation

(Same as fixed allocations.)

Note Supported by

for each connection by editing the
Master’'s device parameters and al-
locating each data to user-defined
addresses (user-defined /O data
combinations)

CJ/CS-series
DeviceNet Units only.

2. Using Configurator to select I/O data | (Same as fixed allocations.)
(patterns) by editing the Slave’s de-
vice parameters (fixed I/O data com-
binations)
3. Using Configurator to select I/O data | The following 11 types of I/O data can be allocated by

selecting up to two types from the pull-down menu for

the Master’s connection path.

¢ Analog Data 1 or Temperature Data 1

¢ Analog Data 2 or Temperature Data 2

* Generic Status Flags

* Top/Valley Detection Timing Flags

* Analog Status Flags

¢ Analog Data 1 + Analog Data 2

» Top/Valley Detection Timing Flags + Generic Status
Flags

* Analog Status Flags + Generic Status Flags

* Analog Data 1 or Temperature Data 1 + Top/Valley
Detection Timing Flags

* Analog Data 1 or Temperature Data 1 + Top/Valley
Detection Timing Flags + Generic Status Flags

¢ Hold Flags

Note For details on the data allocation patterns and methods, refer to 7-4-2 I/O

Data Allocation Methods.
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7-1-8 Procedure for Allocating I/O in the Master

Analog Data 2,
Temperature
Data 1, or Tem-
perature Data 2.

Temperature Data
1, or Temperature
Data 2, and select
the Hold Flag.

Application Step 1 Step 2 Step 3
Enable/disable Select analog 1. Allocate I/0 2. Allocate
functions data data in fixed user-defined data
combinations in user-defined
area
Set using the Configurator in the Set using the Set using the
Slave’s Edit Device Parameters Window | Configurator Configurator
under Default under the
Connection Path | Connection Tab
inthe Slave’s Edit | in the Master’s
Device Edit Device
Parameters Parameter
Window Window
Allocating | Using default allo- | Not required. Not required. Not required.
analog cation
inputonlyin ['gca)ing with Set the scaling func- | Not required. Not required.
the Master | yegired industry  |tion.
unit
Averaging exter- | Setthe moving average | Not required. Not required.
nal analog inputs | processing operation.
Allocating | Allocating the Set the peak/bottom Allocate the Select an I/O data | Specify either Ana-
othervalues | maximum (peak) | hold function. maximum (peak) | (pattern) that log Data 1, Analog
(not analog | or minimum (bot- or minimum (bot- | includes either Data 2, Tempera-
input) in the |tom) value in the tom) value as Analog Data 1, ture Data 1, or
Master Master Analog Data 1, |Analog Data 2, Temperature Data

2, and the Hold
Flag.

Allocating the top
or valley value in
the Master

Set the top/valley hold
function.

Allocate the top
orvalley value as
Analog Data 1,
Analog Data 2,
Temperature
Data 1, or Tem-
perature Data 2.

Select an I/O data
(pattern) that
includes Analog
Data 1, Analog
Data 2, Tempera-
ture Data 1, or
Temperature Data
2, and select the
Hold Flag.

Specify either Ana-
log Data 1, Analog
Data 2, Tempera-
ture Data 1, or
Temperature Data
2, and the Hold
Flag.

Allocating top or
valley timing in the
Master

Set the top/valley hold
function.

Not required.

Select an I/O data
(pattern) that
includes the
Top/Valley Detec-
tion Timing Flag,
and select the
Hold Flag.

Specify the
Top/Valley Detec-
tion Timing Flag
and the Hold Flag.

Allocating the rate
of change in the
Master

Set the rate of change
operation function.

Allocate the rate
of change value
in Analog Data 1,
Analog Data 2,
Temperature
Data 1, or Tem-
perature Data 2.

Select an I/O data
(pattern) that
includes Analog
Data 1, Analog
Data 2, Tempera-
ture Data 1, or
Temperature Data
2.

Specify either Ana-
log Data 1, Analog
Data 2, Tempera-
ture Data 1, or
Temperature Data
2.

Allocating the alarm output for
analog input, peak/bottom,
top/valley, or rate of change
value in the Master

Set the HH, H, L, and
LL alarms for the com-
parator function.

Allocate any of
the analog data
types in Analog
Data 1 or Tem-
perature Data 1.

Select an I/O data
(pattern) that
includes the Ana-
log Status Flags.

Specify the Ana-
log Status Flags.

Monitoring the cumulated value
from the Configurator.

Set the cumulative
count function.

Not required.

Not required.

Not required.
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7-1-9  Application Procedure Flowchart

Analog Input Terminals

‘ Connect the communications cables

)

Set the node address using rotary switches or Configurator. (After changing
the setting, toggle the power supply or reset the Unit from the Configurator.)

Use the same input range for
Input 0 and 1

Use the same input range for

Input 2 and 3

Set the input range by turning ON DIP
switch pin 8 and using pins 1 to 3 for inputs
0 and 1 or pins 4 to 6 for inputs 2 and 3.
(After changing the setting, toggle the pow-
er supply or reset the Unit from the Config-
urator.)

With the Configurator online, set the input range from
the Slave’s Edit Device Parameters Window, download
the settings to the Slave, and reset the Unit

A

se all four inputs? (Input
bits cannot be changed with
the DRT2-AD04H.)

No

'

Yes

With the Configurator online, set the number of AD conversion
words from the Slave’s Edit Device Parameters Window,

A

download the setting§‘ to the Slave, and reset the Unit.

) 4

Use Analog Slave functions or
maintenance functions.

Yes

No

Use default and allocate
analog input values only in
the Master.

1

With the Configurator online, select desired
functions from the Slave’s Edit Device Parameters
Window, download the settings, and reset the Unit.

Allocate 1/O data No

(patterns) in the Master.

Yes

A

With the Configurator online, select the preferred With the Configurator online

1/0 data pattern from the pull-down menu under « Set the Slave’s I/O size.

Default Connection Path (In/Out) in the Slave’s « Select the Slave in the Master’s Edit Device
Edit Device Parameters Window, download the Parameters Window. set the connection
settings to the Slave, and reset the Unit. ’

|

'

(Allocate to a fixed area in the Master.) (Allocate to a user-specified area in the Master.)  (Allocate to a user-specified area in the Master.)

Fixed allocations

User allocations User allocations

305



Overview of Analo,_g Slaves Section 7-1

Analog Output Terminals

‘ Connect the communications cables. ‘

!

Set the node address using rotary switches or Con-
figurator. (After changing the setting, toggle the pow-
er supply or reset the Unit from the Configurator.

Output range set on the DIP switch?

A 4

Set tge output range téyfturnir:g ?'6‘ DIP SWECth %i" With the Configurator online, set the output range from
%?gutgﬁﬂg pins 1 1o Sioroutput O orpins < to the Slave's Edit Device Parameters Window, download
(After changing the setting, toggle the power supply the settings to the Slave, and reset the Unit.
or reset the Unit from the Configurator.) ‘
Change the setting for Output Yes
Status after Communications i
rror?

With the Configurator online, open the Slave's Edit Device Param-
eters Window, set the Slave to retain outputs after a communica-
tions error, download the settings to the Slave, and reset the Unit.

Use Analog Save functions Yes
or maintenance functions?

With the Configurator online, open the Slave's Edit
Device Parameters Window, select the desired
No functions download the settings, and reset the Unit.

Allocate I/O data (patterns) No
in the Master?

Use defaults and allocate output
values only in the Master.

Yes
With the Configurator online, select the preferred With the Configurator online, set the
I/O data pattern from the pull-down menu under Slave's I/O size, select the Slave in the
Default Connection Path (In/Out) in the Slave's Edit Master's Edit Device Parameters Window,
Device Parameters Window, download the settings and set the connection
to the Slave, and reset the Unit.

|
¢ | ¢

(Allocate to a fixed area in the Master.) (Allocate to a user-specified area in the Master.) (Allocate to a user-specified area in the Master.)

Fixed allocations User allocations User allocations
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Temperature Input Terminals

‘ Connect the communications cables. ‘

v

Set the node address using rotary switches or Config-
urator. (After changing the setting, toggle the power
supply or reset the Unit from the Configurator.

Setting input type for each bit or
changing the temperature
units?

Turn OFF DIP switch pin 8 to use software settings,
connect the Configurator online, and make the sen- v
sor settings for each input. . ) Turn ON DIP switch pin 8 to use hardware settings
When changing the temperature units, do so with and set the shared sensor settings with pins 1 to 4.
DIP switch pin 6. (After changing these settings, When DIP switch settings are used, the same type of

toggle the power supply or reset the Unit from the inout + ! I inbut
Configurator.) sensor input must be used for all inputs.

le

Using 1/100 display as the
display mode?

Set the display mode to “1/100 display” by turning ON
DIP switch pin 5. (After changing the setting, toggle
the power supply or reset the Unit from the Configura-
tor.) Also, set the connection path settings from the
Configurator. Select “Temperature Data 1 (1/100 dis-
No Elay)” or “Temperature Data 2 (1/100 display)” as the
ata.
When using the DRT1-compatible mode (pin 7 ON)
for the 1/100 display, the defaults can be used and it
usually isn’t necessary to change settings with the
Configurator.

A

) 4

Use Analog Save functions or
maintenance functions?

Yes

With the Configurator online, open the Slave's Edit
Device Parameters Window, select the desired
No functions download the settings, and reset the Unit.

!

No

Use defaults and allocate output
values only in the Master.

Allocate fixed 1/0 data (patterns)
in the Master?

With the Configurator online, select the preferred
1/0 data pattern from the pull-down menu under De-
fault Connection Path (In/Out) in the Slave's Edit
Device Parameters Window, download the settings
to the Slave, and reset the Unit.

With the Configurator online, set the
Slave's I/O size, select the Slave in the
Master's Edit Device Parameters Window,
and set the connection

(Allocate to a fixed area in the Master.) (Allocate to a user-specified area in the Master.)  (Allocate to a user-specified area in the Master.)

Fixed allocations User allocations User allocations
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7-2 Common Procedures

7-2-1 Connecting Communications Cables

Communications cables are connected using the same methods as for Gen-
eral-purpose Slaves. Refer to 5-2 Connecting Communications Cables to
General-purpose Slaves for details.

7-2-2 Node Address and Baud Rate Settings

The Analog Slaves' node address and baud rate settings are described here.
Node address setting: Use rotary switch or the Configurator
Baud rate setting: Automatically detected from the Master

Node Address The node address of the Analog Slave is set as a decimal value using the left
Settings rotary switch for the ten's digit and the right rotary switch for the one's digit.

(Up to 63 nodes can be set.)

Node addresses 64 to 99 can be set using the Configurator using the follow-
ing method.

Note The rotary switch settings are read when the power is turned ON.

Node address, x1

Node address, x10

Setting Node Addresses Using the DeviceNet Configurator

1,2,3... 1. Click the right mouse button over the icon of the corresponding DRT2 An-
alog Slave in the Network Configuration Window, and select Change
Node Address.

-181%|
5 FileTools Option ke

*% (¢ (8 s a2rX|:

g Eﬁ
oo

K| ad|ee || &2 &S| 2| 8|5

Ghanee Node Address. 15200 Bit/s (@ Onrfine | [~ INUM [
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Baud Rate Setting

2. The following window will be displayed. Enter the node address.

MNew Node Addiess: (1 _|::l

Setup Range 0-E3

Cancel |

3. Click the OK Button.

Note Any node address within the setting range can be used as long as it is not

already set for another node. Setting the same node address for more than
one node will cause a node address duplication error and communications will
not start.

The baud rate of the system is determined by the baud rate set for the Master
Unit (automatic detection). Setting the baud rate for each Unit is not required.

7-2-3 Mounting in Control Panels

Using DIN Track

Connecting End Plates

Mounting Direction

Note

Note

An Analog Slave can be mounted in a control panel using the following
method.

Mount the back of the Slave to a 35-mm DIN Track. To mount the Slave, pull
down on the mounting hook on the back of the Unit with a screwdriver, latch
the DIN Track onto the back of the Slave, and then secure the Slave to the
DIN Track. Secure the Slaves by mounting End Plates on both sides of them.

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

End plate

Always attach End Plates to both ends of Slaves connected to the DIN Track.

Unless specific restrictions are given for the Slave, it can be mounted in any of
the following six directions. The input accuracy of the DRT2-TS04T depends
on the mounting method in some cases (see note).

The input accuracy of a DRT2-TS04T is slightly less accurate if mounted ver-
tically or facing down (mounting direction 3, 4, or 6 below) when the
DRT2-TS04T is used to replace another Temperature Input Terminal and the
existing Terminal Block is left in place. For details, refer to the Performance
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Specifications in 7-6-1 DRT2-TS04T and DRT2-TS04P Temperature Input
Terminals.

©

===

7-2-4  Wiring the I/O Lines

The 1/O lines are all wired to M3 screw terminals.

Connect M3 crimp terminals to the wires and then connect them to the Termi-
nal Block.

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

T T/
6.0 mm max. 6.0 mm max.

7-3 Maintenance Information Window

This section describes the Maintenance Information Window, which can be
used to monitor the status of Analog Slaves. The Monitor Device Window can
be used to check the same Slave status information, but the examples in this
section uses the Maintenance Information Window. Refer to 4-1-2 Mainte-
nance Mode Window for details on the differences between the Maintenance
Information Window and the Monitor Device Window.

7-3-1 Checking Maintenance Information

The Maintenance Mode Window can be opened in two ways.

1. Right-click the Main Window to display the popup menu and select Main-
tenance Information.

2. Open the Maintenance Mode Window and double-click the desired Slave’s
icon.
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General Window

Infor mation
Temperature Input 3 ] Errar Histary ] Data comparison between channels ]
General | Temperature Tnput 0 ] Temperature Input 1 ] Temperature Input 2 ]
Comment :
Last Maintenance Date : 2004,/01./01
Uit Gonduction Time : 54 Hours
Network. Power Voltage : 239
Metwork Power Voltage (Peak) : 2420 Clear
Hetwaork Power Voltage (Bottomd : 237 W Clear
r r
F ——— Status check boxes
- (Status flags)
Update Save Maintenance Counter

Note This explanation in this example uses a Temperature Input Terminal’s Mainte-
nance Information Window. The Tab name will be “Analog Input [I” or “Analog
Output [” for an Analog Terminal’s Maintenance Information Window.

Item Description
Comment Displays up to 32 characters of text set as the Unit comment.
Last Maintenance Displays the last maintenance date that was set.
Date
Unit Conduction Displays the total time that the Unit has been ON (cumulative
Time power ON time).
Network Power Volt- | Displays the present network power supply voltage.
age
Network Power Volt- | Displays the maximum power supply voltage up to the present
age (Peak) time.
Network Power Volt- | Displays the minimum power supply voltage up to the present
age (Bottom) time.
Update Button Click this Button to update the Maintenance information.
Save Maintenance | This function saves the Maintenance counter value in the Unit.
Counter If this function is used, the previous value will be retained

when the power supply is turned OFF and ON again.

Note Always update the information when the parameters have been edited or set.

Status Check Boxes The flags (check boxes) shown in the following table will be turned ON when
the corresponding error occurs.

Item Description
Unit Maintenance ON when the total Unit ON time exceeds the set value.
Network Power Volt- | ON when the network power supply voltage falls below the set

age drop value.
Cumulated Counter | ON when any one of the input’s cumulative counter values
Over exceeds the set value.
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Item Description
Unit Error ON when a Unit Error has occurred in an Analog Unit.

Cold junction Com- | ON when there is an error in the cold junction compensator.
pensator error

(DRT2-TS04T only)

Individual Temperature Input Windows

Maintenance Information

Temperature Input 3 ] Error Hiztory ] Data comparizon between channels ]
General Temperature Input 0 I Temperature Input 1 ] Temperature Input 2 ]

Ihput Type : R (Ota1700C)
Dizplay Mode : anan

140 Comment -
Last Maintenance Date: 200401/
Frezent Walue : 33
Peak Walue : o
Bottom Value 0
Top Walue : 1]
Valley Value : 1]
Rate of Change 0
1]
1]
1]
1]
1]

Temperature Range Total Time : = Clear

Clear

Clear

Clear

Top/Walley Gount :
Cumulated Caount =

Max Value :
Min Walue :

Status check boxes
(Status flags)

b o B B
i o B

Glose

Display Area

Item Description
Input Type Shows the present input sensor type. (DRT2-TS04L] only)

Display Mode Indicates the number of digits displayed. (DRT2-TS04L] only)
0000: No decimal point

0000.0: Decimal point and significant digits to 0.1

0000.0: Decimal point and significant digits to 0.01

I/0O Comment Displays up to 32 characters of text as a comment. A separate
comment can be set for each input.

Last Maintenance Displays the last maintenance date that was set. (All models.)
Date

Present Value Displays the present analog value. (All models.)

Displays values derived from the analog value, including the
Peak, Bottom, Top, and Valley values, and Rate-of-change
(DRT2-AD04L1 and DRT2-TS04LJ), the Temperature Range
Total Time and Top/Valley Count (DRT2-TS04L] only), and the

Cumulated Count. For details, refer to each function’s expla-
nation and settings.
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Status Check Boxes

Status Boxes Displ

ayed for All Analog Slaves

Item

Description

Threshold Cumu-
lated Counter Over

ON when the cumulative counter value exceeds the set value.

Cumulated Counter
Overflow

ON when there is an overflow in the cumulative counter value.

Cumulated Counter

ON when there is an underflow in the cumulative counter

Underflow

value.

Status Boxes Displ

ayed for the DRT2-AD04( | and DRT2-TS04L 1 Only

Item

Description

Over Range/Under
Range

ON when the analog data is above or below the displayable
range.

Alarm Over/Warning
Over

ON when the analog data is above or below the monitoring set
values set in the comparator function.

Broken wire

ON when a wire is broken or disconnected. (Used only for
Analog Input Terminals when the input range is 1to 5V or 4 to
20 mA.)

Status Boxes Displ

ayed for the DRT2-TS04L | Only

Item

Description

Temperature Range
Total Time Over

ON when the present value being counted in the set range
exceeds the monitoring set value.

Top/Valley Count
Over

ON when the top or valley count exceeds the monitoring set
value.

User Adjustment

ON when the user-set adjustment function is operating.

Data Comparison between Channels Window (DRT2-TS04C] Only)

Each comparison number (No.) corresponds to the comparison of a pair of

inputs.
for mation
General } Temperature Input 0 ] Temperature Input 1 | Temperature Input 2 |
Temperature Input 3 Error Histary Data comparizon between channels
[ile} ‘ Ciomarison Description | Rezult Walue |
© 00  Difference of temperature { Inputd - Input] 3 1.00
2 01 | Difference of temperature { lnputl - Input2 3 oo
02 | Difference of temperature { Iputd - Input3 3 1.00
2 03 | Difference of temperature { lnput] - Input2 3 oo
04 | Difference of temperature { lhput] - Input3 3 oo
2 05 | Difference of temperature { Input2 - Input3 oo
Close
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Note

Error History Window

314

Item Description
Comparison Displays the inputs used in the error calculation.
Description
Result Value Displays the calculation results.

1. When a result value exceeds the monitoring set value, a red alarm icon will
be displayed to the left of the comparison nhumber (No.).

When either of the comparison inputs is disconnected (off-wire detected),

the result value will be set to 0.00 and a yellow alarm icon will be displayed
to the left of the comparison number (No.).

Maintenance Information

General } Temperature Input 0 | Temperature Input 1 ] Temperature Input 2 ]

Temperature Input 3 Error Hizstary ] Data comparizon between channels ]

Content [ Metwork. Power W[ Unit Conduction T.. |

© Connection Time Qut 239 10 Hourz

O Connection Time Out 240 18 Hours

© Connection Time Qut 240 19 Hourz

O Connection Time Out 230y 26 Hours

Clear
Close
Item Description
Content Displays the contents of the communications errors that

occurred.

Network Power Volt-
age

Displays the power supply voltage being supplied when the
error occurred.

Unit Conduction
Time

Displays the total time that the network power supply had
been ON when the error occurred. DRT2-TS04L ] only)

Clear Button

Clears the error history.
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7-4 Analog Input Terminals

7-4-1

DRT2-AD04 and DRT2-AD04H Analog Input Terminals

General Specifications

Item

Specifications

Communications power sup-
ply voltage

11 to 25 V DC (Supplied from the communications connector.)

Current consumption

DRT2-AD04: 90 mA max. (24 V DC)
DRT2-AD04H: 70 mA max. (24 V DC)

Noise immunity

Conforms to IEC61000-4-4. 2 kV (power lines)

Vibration resistance

10 to 150 Hz, 0.7-mm double amplitude

Shock resistance

150 m/s?

Dielectric strength

500 V AC for 1 min. with 1-mA sensing current (between isolated circuits)

Ambient temperature

-10to +55°C

Ambient humidity

25% to 85% (with no condensation)

Operating environment

No corrosive gases

Storage temperature —25 to +65°C
Mounting 35-mm DIN Track mounting
Mounting strength 50N

In the direction of the Track: 10 N

Screw tightening torque

M3 (power supply, I/O terminals): 0.5 N-m

Weight

DRT2-AD04: 170 g max.
DRT2-AD04H: 160 g max.

Performance Specifications

DRT2-AD04
Item Specifications
Voltage input Current input
Input points 4 points (Inputs 0 to 3)
Input signal range Oto5V 0to 20 mA
1to5V 410 20 mA
Oto10V
-10to 10V
Input range setting method * DIP switch: Inputs 0 and 1 share same setting, and Inputs 2 and 3 share same
setting.
. Configurator: Inputs 0 to 3 set separately.
Maximum signal input +15V +30 mA
Input impedance 1M Qmin. Approximately 250 Q
Resolution 1/6,000 (full scale)
Overall accuracy 25°C +0.3% FS +0.4% FS
—10to 55°C +0.6% FS +0.8% FS

Analog conversion cycle

4 ms max./ 4 points

are not used.

Note When the DeviceNet communications cycle is 4 ms and math operations

AD conversion data

—10 to 10 V range: F448 to 0BB8 hex full scale (-3,000 to 3,000)
Other ranges: 0000 to 1770 hex full scale (0 to 6,000)
AD conversion range: £5% FS of the above data ranges.

Isolation method

Photocoupler isolation (between input and communications lines)
No isolation between input signal wires
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Item

Specifications

Voltage input Current input

I/0 connection method

Terminal-block connection

Standard accessories

4 short bars for current input

DRT2-AD04H
ltem Specifications
Voltage input Current input
Input points 4 points (Inputs 0 to 3)
Input signal range Oto5V 0to 20 mA
1to5V 410 20 mA

Oto10V

Input range setting method

* DIP switch: Inputs 0 and 1 share same setting, and Inputs 2 and 3 share same
setting.

* Configurator: Inputs 0 to 3 set separately.

Maximum signal input +15V +30 mA
Input impedance 1 MQ min. Approximately 250 Q
Resolution 1/30,000 (full scale)
Overall accuracy 25°C +0.3% FS +0.4% FS
-10 to 55°C +0.6% FS +0.8% FS

Analog conversion cycle

4 points/250 ms max.

AD conversion data

0000 to 7530 hex full scale
AD conversion range: £5% FS of the above data ranges.

Isolation method

Photocoupler isolation (between input and communications lines and between
input signal wires)

I/0O connection method

Terminal-block connection

Standard accessories

4 short bars for current input

Names and Functions of Parts

Communications
connector

Rotary switches.
Set the node address.

DIP switch

DeviceNet Sets the input
indicators ranges.

D (@ DDD DB D@

SICICICIOISISICICIC]

Removeable terminal block

Setting the Input Signal Range

Setting with the DIP
Switch
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Each pin is set according to the following table.

Pin No. Setting Specifications

Input Terminal: Input range set- Default setting: All pins OFF
ting for Inputs 0 and 1.

Input Terminal: Input range set- Default setting: All pins OFF
ting for Inputs 2 and 3.

N|jo/loa|h|W|N| =

AD conversion data format setting | ON: Signed binary
OFF: Two’s complement

8 Range setting method OFF: Use Configurator.
ON: Use DIP switch.

The other DIP switch settings are
disabled when pin 8 is OFF.

Default setting: OFF

Note 1. When using the DRT2-AD04H, always set pin 7 to its default setting (OFF).

2. Always set pin 8 to ON if the DIP switch is used to set the ranges. If this pin
is OFF, the DIP switch settings will not be enabled.

3. The DIP switch settings are read when the power is turned ON.
Input Range Settings
M Inputs 0 and 1 (Shared Setting)

Signal range Pin 1 Pin 2 Pin 3
Oto5V OFF OFF OFF
1to5V ON OFF OFF
Oto10V OFF ON OFF
-10to 10V ON ON OFF
4 t0 20 mA OFF OFF ON
0to 20 mA ON OFF ON

Cannot set for other ranges. | --- ---

M Inputs 2 and 3 (Shared Setting)

Signal range Pin 4 Pin 5 Pin 6
Oto5V OFF OFF OFF
1to5V ON OFF OFF
Oto10V OFF ON OFF
-10to 10V ON ON OFF
4 t0 20 mA OFF OFF ON
0 to 20 mA ON OFF ON

Cannot set for other ranges. | --- ---

Note 1. When the DIP switch is used to set the input ranges (pin 8 ON), the input
signal ranges will always be the same for Inputs 0 and 1 and for Inputs 2
and 3. If it is necessary to set separate input signal ranges for Inputs 0 to
3, use the Configurator to make the settings rather than the DIP switch.
When pin 8 is OFF, the other DIP switch settings are disabled.

2. When all the four inputs (inputs 0 to 3) are not being used in the
DRT2-ADO04, the number of AD conversion points can be set using the
Configurator to speed up the conversion cycle for each input. Refer to
7-4-3 Functions and Settings and 7-4-4 Calculating the Conversion Cycle
(DRT2-AD04 Only).
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Setting Using the Use the following procedure to set the input range for each input using the
DeviceNet Configurator Configurator.
1,2,3... 1. Double-click the icon of the Slave to be set in the Main Window and open

the Edit Device Parameters Window. (From the Maintenance Mode Win-
dow, click the right mouse button over the Slave icon and select Parame-
ters and Edit.)

2. Select the Tab Page for the input where the range is to be changed.
3. Select the desired range from the pull-down menu in the Input Range field.

Edit Device Parameter x|

Gieneral  Analoe Input 0 | fnaloe Input 1 | Analog Tnput 2 | fnalog hput 3 |

/0 Gomment - I
Last Maintenance Date : |2002f'01 A0 'l Adjustment... |
 Function Choice
[~ Moving Average [~ Peak./Bottom [~ Gomparator [~ PRate of Ghanee
[~ Scaling [ Top/Valley [~ Cumulated Count

Range/Data Allocation I

Parameter Name Walue |
0000 Input Ranee 0-5v x|
0001 Analog Datal Allocation
0002 Analog Data? Allocation

Reserve
Reserve
—Help ‘Il:{esg{}fe
NOTE!' Input Ranee isn't enabled only o -

by changing this parameter. RESET or _I 0-20mA
re-ztart iz required j ‘

Default Setting |

O | Cancel |

4. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

5. Click the OK Button and exit the window.

Internal Circuits (DRT2-AD04 Only)

© v+

510 kQ
I+

250 Q%

© V-

7510 kQ
© AG

\j
Analog GND

Note Since inputs are isolated from each other in the DRT2-AD04H, it is not neces-
sary to be concerned with the structure of the internal circuits.

Wiring Connect the terminals of the Analog Input Terminal for each Input Unit accord-

ing to the following diagrams, depending on whether a voltage input or a cur-
rent input is being used.
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DRT2-AD04
Vo 10 V1 1" V2 12 V3 13 NG
+ + + + + + + +
A [|VO [ ac ||V | A | V2| A | V¥ | N
Voltage input [>—— oV
ov >—— %] Current input
Short the corresponding V+ and I+ terminals when
inputting a current, using the enclosed short bars.
DRT2-AD04H
Vo 10 % 11 NG V2 12 V3 13
+ + + + + + +
ne [|VO [ Nne | VP ne | one [|Vv2 | ne | V8
Voltage input [>— —< oV
ov >—— L——<] Current input
Short the corresponding V+ and I+ terminals when
inputting a current, using the enclosed short bars.
Input Range and The analog data that is input can be converted to digital data according to the
Conversion Data input range, as described here. If the input exceeds the input range, the AD

conversion data will be fixed at the upper or Low Limit.

DRT2-AD04 Input Ranges

H Input Range: 0to5V

The voltage range 0 to 5 V corresponds to 0000 to 1770 hex (0 to 6,000). The
convertible data range is FED4 to 189C hex (-300 to 6,300). Negative volt-
ages are expressed as two’s complements (16 bits). When a disconnection
occurs, the data equivalent to 0 V input will be used (0000 hex).

Conversion data
Hexadecimal (decimal)

A
189C (B300) | - - - == === == - = s s e e e ‘
1770(B000) | === -~
0000 (0) Lo
_0'25 v ‘ : P Voltage
A \Y; 5V 525V
FED4 (~300) 0
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H Input Range:1to5V

The voltage range 1 to 5 V corresponds to 0000 to 1770 hex (0 to 6,000). The
convertible data range is FED4 to 189C hex (-300 to 6,300). If a the input volt-
age falls below the input range (input voltage less than 0.76 V), a disconnec-
tion is detected and the data is set to 7FFF hex.

Conversion data
Hexadecimal (decimal)

A
189C (6300) Lo o o
1770 (6000) [~~~ i
L . <— Clamped above 5.2 V.
TFFF—% :
0000 (0) : ‘1 v — P Voltage
FED4 (-300) [ X0.8 V 5vs2v
0.76 V

(Disconnection detected below 0.76 V.)

H Input Range: 0to 10V

The voltage range 0 to 10 V corresponds to 0000 to 1770 hex (0 to 6,000).
The convertible data range is FED4 to 189C hex (-300 to 6,300). Negative
voltages are expressed as two’s complements (16 bits). When a disconnec-
tion occurs, the data equivalent to 0 V input will be used (0000 hex).

Conversion data
Hexadecimal (decimal)

A
189C (6300) | -~~~ <= == e
1770 (6000)

0000 (0)
70':5 V\ < : P Voltage
—————— oV 10V 105V
FED4 (~300)

H Input Range: -10to 10 V

The voltage range —10 to 10 V corresponds to F448 to 0BB8 hex (-3,000 to
3,000). The convertible data range is F31C to 0CE4 hex (-3,300 to 3,300).
Negative voltages are expressed as two’s complements (16 bits). When a dis-
connection occurs, the data equivalent to 0 V input will be used (0000 hex).

Conversion data
Hexadecimal (decimal)

OCE4 (3300) A
OBB8(3000) [-- - Il IlI.._~
S11V-10v 0000 (0) | Voltage
: oV 10V 11V

F448 (-3000)
F31C (-3300)
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M Input Range: 0 to 20 mA

The current range 0 to 20 mA corresponds to 0000 to 1770 hex (0 to 6,000).
The convertible data range is FED4 to 189C hex (-300 to 6,300). Negative
currents are expressed as two’s complements (16 bits). When a disconnec-
tion occurs, the data equivalent to 0 mA input will be used (0000 hex).

Conversion data
Hexadecimal (decimal)

A
189C (6300) |-~ -~~~ -~ mmmmmmmmmm e :
1770 (6000) |-~ ---=--=-=-mmenemcoecooooooo ‘

0000 (0)
-1 mA\ : P Current
. A 20 mA 21 mA
FED4 (-300) om

H Input Range: 4 to 20 mA

The current range 4 to 20 mA corresponds to 0000 to 1770 hex (0 to 6,000).
The convertible data range is FED4 to 189C hex (-300 to 6,300). If the input
current is below the input range (input current less than 3.04 mA), a discon-
nection is detected and the data is set to 7FFF hex.

Conversion data
Hexadecimal (decimal)

189C (6300) |- - v o

1770 (6000) ! !

o . | <— Clamped above
| | D 20.8 mA.
7FFF
0000 (0) : A ‘ » Current
FED4 (-300) 5% ma 20mA 20.8 mA
3.04 mA

(Disconnection detected below 3.04 mA.)
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DRT2-AD04H Input
Ranges
H Input Range: 0to 10 V

The voltage range 0 to 10 V corresponds to 0000 to 7530 hex (0 to 30,000).
The convertible data range is FA24 to 7BOC hex (-1,500 to 31,500). Negative
voltages are expressed as two’s complements.

Conversion data
Hexadecimal (decimal)

7B0C (3150004

7530(30000) [~ """ ‘

0000 (0) o
e ' » Voltage
FA24 (-1500)| OV 10V 105V

H Input Range: 0to5V

The voltage range 0 to 5V corresponds to 0000 to 7530 hex (0 to 30,000). The
convertible data range is FA24 to 7BOC hex (-1,500 to 31,500). Negative volt-
ages are expressed as two’s complements.

Conversion data
Hexadecimal (decimal)

7B0C (31500) %

7530(30000) [~ """ T T T TTTTTTTT T TT T ‘

0000 (0) o
—0.25 V\ ' » Voltage
FA24 (-1500) ov 5V 525V
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H Input Range:1to5V

The voltage range 1 to 5 V corresponds to 0000 to 7530 hex (0 to 30,000).
The convertible data range is FA24 to 7B0OC hex (-1,500 to 31,500).

The voltage range 0.8 to 1 V corresponds to FA24 to 0000 hex (-1,500 to 0).
If a the input voltage falls below the input range (input voltage less than
0.76 V), a disconnection is detected and the data is set to 7FFF hex.

Conversion data
Hexadecimal (decimal)

7B0C (315000 % . .
7530 (30000) f--:--do-co oo 1
<«— Clamped
! i above 5.2 V.
7FFF—% | |
0000 (0) ! ‘1 = ——p Voltage
FA24 (-1500) 75 v/ 5V 52V
0.76 V

(Disconnection detected below 0.76 V.)

M Input Range: 0 to 20 mA

The current range 0 to 20 mA corresponds to 0000 to 7530 hex (0 to 30,000).
The convertible data range is FA24 to 7B0OC hex (-1,500 to 31,500). Negative
voltages are expressed as two’s complements.

Conversion data
Hexadecimal (decimal)

7B0C (315000 %

7530(30000) [~ """ ‘

0000 (0) !
- mA\ ‘ p Current
FA24 (-1500)| "0 mA 20 mA 21 mA
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H Input Range: 4 to 20 mA

The current range 0 to 20 mA corresponds to 0000 to 7530 hex (0 to 30,000).
The convertible data range is FA24 to 7B0OC hex (-1,500 to 31,500).

The current range 3.2 to 4 mA corresponds to FA24 to 0000 hex (-1,500 to 0).
If the input current is below the input range (input current less than 3.04 mA),
a disconnection is detected and the data is set to 7FFF hex.

Conversion data
Hexadecimal (decimal)

7B0C (31500)

7530 (30000) - C T TTTITIITITIITIITIIIITIITIIIIICICC :
Lo ' | 44— Clamped above
— L 20.8 mA.
0000 (0) ! < ‘ » Current
FA24 (~1500) ’_T{m A m 20mA 20.8 mA

3.04 mA

(Disconnection detected below 3.04 mA.)

AD Conversion Data Negative AD conversion data is expressed as two’s complements. The NEG

instruction (two’s complement conversion) can be used to obtain the absolute
value of the two’s complement. When pin 7 of the DIP Switch is turned ON,
the AD conversion data will be expressed in signed binary.

15141312 1110 9 8 7 6 5 4 3 2 1 0

Word +0 Input 0 AD conversion data
Word +1 Input 1 AD conversion data
: : :
Word +2 Input 2 AD conversion data
Word +3 Input 3 AD conversion data
1 1 1
Conversion Speed
DRT2-AD04 The AD conversion data for 4 input points is refreshed every 3.82 s max.,

although the conversion speed will vary depending on the functions and num-
ber of AD conversion points being used. Refer to 7-4-4 Calculating the Con-
version Cycle (DRT2-AD04 Only) for detalils.

DRT2-AD04H The AD conversion data is refreshed every 250 ms. After a step response is
input, however, it may take up to 650 ms until 90% of the input value is
reached and the AD conversion data can be transferred.
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Dimensions

7-4-2

Selecting Analog Data

Using the Configurator

1,2,3...

I/O Data Allocation Methods

After performing math operations, up to two of the six resulting values can be
selected to allocate in the Master (one type each for Analog Data 1 and Ana-
log Data 2). Select from analog input value, peak value, bottom value, top
value, valley value, and rate of change. The selected data is allocated in the
Master individually or in combination with Status Flags. The following meth-
ods can be used to select the analog data.

1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-

rameters and Edit.)
Click the Tab Page for the input where analog data is to be selected. From

the data on which math operations have been performed, select two types
of data from the pull-down menu as Analog Data 1 and Analog Data 2.

Edit Device Parameter

General  Analog nput 0 | Analog Input 1| Analog Input 2 | Analoe Input 3 |

L0 Comment : I

Last Maintenance Date : IZUUZ»’W A0 vl

— Function Choice

Adjustment

[~ Maovine fverage
[~ Scaling

Range/Data Allocation I

I~ Peak/Bottom
I~ TopValley

[~ Comparatar
I~ Gumulated Count

[~ Rate of Ghanee

Parameter Mame

| Value |

0000 Input Ranes
0001 Analog Datal Allocation
0002 Analog Data?2 Allocation

—Help

0 - 5By

I Raw Value j

Bottom WValue
Top Walue
Valley Value

to allocate to Value Attribute.

Select Analog Data that you would like d

]

Faw Yalue

Rate Of Change

Default Setting |

Default : Raw Value

ok | cancel

Reset Button to reset the Unit.

Click the OK Button and exit the window.

Return to the General Tab, click the Download Button, and then click the
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Allocating I/O Data in Use one of the following methods to select data for allocating in the Master

the Master and then perform remote I/O communications.
1,2,3... 1. Allocating only analog input values (default I/0 data) in the Master.
2. Allocating selected I/O data (patterns) in the Master (fixed 1/0 data combi-
nations).
3. Allocating user-defined I/O data in the Master (user-defined I/O data com-
binations).

M Allocating Analog Input Values (Default I/O Data) Only

When using the Analog Input Terminal’s default settings, only the analog input
values are selected as I/O data and allocated in the four words (eight bytes) of
the Master’s IN Area, as shown in the following diagram.
15 0
Analog input value for Input 0
Analog input value for Input 1
Analog input value for Input 2
Analog input value for Input 3

Bl Allocating Selected I/O Data (Patterns)

The analog data selected from the data on which math operations have been
performed is combined with other data such as Status Flags and allocated in

the Master.
Example: Allocating Analog Data 1 + Top/Valley Detection Timing Flags in the
Master.
15 8 7 0
Analog Data 1 for Input 0
Analog Data 1 for Input 1
Analog Data 1 for Input 2
Analog Data 1 for Input 3
Top Detection Timing Flag Valley Detection Timing Flag

The following method can be used to allocate data from the Configurator.
Setting Using the DeviceNet Configurator

1,2,3... 1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)

326



Analog Input Terminals Section 7-4

2. Click the General Tab and select the desired I/O data (pattern) from the
pull-down menu under the Default Connection Path (in) field. In the follow-
ing example, Analog Data 1 and Analog Data 2 are both allocated.

Edit Device Parameters |

General I fnalog Ihput 0 | Bnalog Input 1 | fnalog Input 2 | Analog Ihput 3 |

CGomment I

Network Power Woltage I 10 W10 - 250 )

Unit Conduction Time I U Haurs {0 - 429496729 Hours }

Default Gonnection Path {In IPmalUg Datal
Analoe Datal

Default Connection Path { Out ) =
Generic Status
SHOT Status
Last Maintenance Date © | analog Status

fnalog Datal + Analog Data2

L e

SHOT Status + Generic Status hdl
Available Channel Iﬁ
Dip=5W Position : 00000000 OM:1, OFF : 0
Default Setting |
Upload | Download | Compate | Reset |

QK I Cancel |

3. Click the Download Button and then click the Reset Button to reset the
Unit.

4. Click the OK Button and exit the window.

M Allocating User-defined I/0 Data (Any I/O Data Combination)

The analog data selected from the data on which math operations have been
performed can be allocated in the Master with other data such as Status
Flags, in any combination. The Configurator can be used to allocate two data
patterns in the Master with any combination.

This method is supported by CS/CJ-series DeviceNet Master Units only.

Note Priority is given to settings in the Master, so the setting for the Slave’s default
connection path is not required.

Use the following method to allocate data from the Configurator.

1,2,3... 1. Double-click the icon of the Master Unit to which 1/0O will be allocated and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Master Unit icon and select
Parameters and Edit.)
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2. Click the General Tab, select the Analog Slave to be set, and click the Ad-
vanced Setup Button.

Communication Gycle Time
General | U0 Allocation@UT) |

Slave Function
1/0 Allocation (T}

Meszaze Timer |

x|
|
|

— Unregister Device List

# | Product Mame | Out Size | In Size I
#p#0 DRT2-IDTG+WT-0016 2 Byte 2 Byte

S | - [¥ Auto allocation as is registered.
— Register Device List

# Froduct Name Qut Size | Out Ch In Size In Ch G
02 DRT2-AD04

fdvanced Setup... | Regicter/Unrezizterd
Upload | Diownload | Compare |

QK I Cancel |

3. Click the Connection Tab, and select User Setup. Select Use Poll Con-
nection, and then select the I/O data (pattern) from the pull-down menu
for the connection path. In the same way, select Use Cyclic Connection,
and then select any I/O data (pattern) from the pull-down menu for the con-
nection path.

Device Iformation  Sonnection |

" Buto Connection

QT Sige : |D Eyte IN Size + |8 Byt
= User Setup
¥ Use Foll Gonnection
OUT Size IU Byte IMN Size : Im Byte

Gon. Path : I vl Gon. Path : IPmaIUg datal+Analog vl

I~ Use Bit-Strobe Gonnection
OUT Sizs : |IJ Eyte IN Size : |8 Bivte
Con. Path : I vl Con. Path : I vl

[~ Use COS Connection
OUT Size IU Bivte IN Size

Gon. Path : I vl Gon. Path :

¥ Use Gyclic Gonnection
QUT Size : ID Byle IN Size :

Con. Path : I vl Gon. Path :

COS/Cyclic Heart Beat Timer : I'I ooo me

4. Click the OK Button and exit the window.

5. Click the I/O Allocation (IN) Tab and edit the 1/O allocations.
Select the Smart Slave to be set and click the Edit Button to display the
Edit /O Allocate Window.
Set the Poll settings (Analog Data 1 + Analog Data 2 in this example) to
block 1, allocated 3300 (word CIO 3300).
Set the Cyclic settings (Analog Data 1 + Top/Valley Detection Timing Flags
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+ Generic Status Flags in this example) to block 2, allocated 3500 (word

CIO 3500).
Edit /O Allocate |
~Fall
Block: |T =]  Start Word: 3300
Allncated : [3300 & Low ¢ High
Qcoupied © I‘IS— Byte
—Gyelic
Block [T x|  Start ord : 3300
#llocated : (3530 @ Low " High
Occupied : lm— Bywte
OK I Cancel |

6. Click the OK Button and use the following window to confirm that I/O has
been allocated correctly.

Slave Function

ce Parameters x
Mezzage Timer | |

Communication Gycle Time I

General I/0 AllocationtOUT? 140 Allocation [N}
# | Product Mame [ Size | Ch [ | Huto
&p#02  DRT2-AD04 16,10 B.. 3300:Bit00, 360..  *
Delete
Information
—Memory Block 1 —Memory Elock 2
Ch Product Name |« Ch Product Name |«
W 3300800 #02 DRT2-AD... W 3500:81t00 #02 DRT2-A0..
W 3300:Bit08 #12 DRT2-AD... W 35008103 #02 DRT2-AC..
W 3301:Bit00 #12 DRT2-AD... W 3501:Bit00 #02 DRT2-AC..
W 3301:Bit06 #02 DRT2-AD... W 3501:8it03 #02 DRT2-AC..
W 3302:Bit00 #12 DRT2-AD... W 3502:8it00 #02 DRT2-A0..
W\ 3302Eit08 #12 DRT2-AD. W 3502:Bit03 #02 DRT2-AD.
W 330200 #12 DRT2-AD.. W 3503:Bit00 #02 DRT2-A0..
W 3303:Bit08 #02 DRT2-AD... W 3503:B1t03 #02 DRT2-A0..
W 3304:Bit00 #12 DRT2-AD... W 3504:Bit00 #02 DRT2-AC..
W 3304:Bit06 #12 DRT2-AD... LI W 35048108 #02 DRT2-A0.. LI
Setup... | Setup.. |
OK | Cancel |

7. Click the OK Button, return to the General Tab, and click the Download

Button.

Note Do not allocate a COS connection for Analog Data 1 or 2. If a COS
connection is allocated for analog data, a frame will be transmitted to
the host at every count change. Analog data changes frequently,
causing frames to be sent frequently, increasing network traffic. This

will increase the communications cycle time.

I/O Data

Analog Data 1 (Instance
104)

Analog Data 1 is used to monitor analog values. Analog input value is allo-
cated as the default setting, but any one of analog input value, peak value,

bottom value, top value, valley value or rate of change can be selected as allo-

cation data.

Note The comparator function can be used for the data allocated in Analog Data 1.
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The data format used for allocating data in the Master is shown below. Data is
allocated as two’s complements (8 bytes = 4 words).

15 0
Analog Data 1 for Input 0
Analog Data 1 for Input 1
Analog Data 1 for Input 2
Analog Data 1 for Input 3

Analog Data 2 (Instance Analog Data 2 is used to monitor other analog data in addition to that in Ana-

114) log Data 1. Select one type of following data other than that allocated for Ana-
log Data 1: Analog input value, peak value, bottom value, top value, valley
value, or rate of change.

Note The comparator function cannot be used with Analog Data 2.

The data format used for allocating data in the Master is shown below. Data is
allocated as two’s complements (8 bytes = 4 words).

15 0
Analog Data 2 for Input 0
Analog Data 2 for Input 1
Analog Data 2 for Input 2
Analog Data 2 for Input 3

Generic Status Flags The Generic Status Flags are used to monitor flags that indicate maintenance

(Instance 121) information (Network Power Voltage Monitor Flag, Unit Conduction Time Mon-
itor Flag, and Analog Cumulative Counter Flag). The following data format is
used for allocating flags in the Master (1 byte).

Bit7  Bit6  Bit5  Bit4  Bit3  Bit2  Bit1  Bit0
| o | o [ MRF [ ccw [ RHW | NPW | 0 | O

The details of each bit are shown in the following table.

Bit Abbrevia- Name Details
tion

0 - Reserved. (Always 0.)

1 - Reserved. (Always 0.)

2 NPW Network Power Voltage Mon- | Turns ON when the Network

itor Flag power level drops below the
set monitor value.

3 RHW Unit Conduction Time Moni- | Turns ON when the Unit ON

tor Flag time exceeds the set monitor
value.

4 ccw Analog Cumulative Counter | Turns ON when any of the

Flag cumulated analog values
exceeds the set monitor
value.

5 MRF Unit Error Flag Turns ON when analog con-
version stops due to a Unit
error.

6 - Reserved. (Always 0.)

7 - Reserved. (Always 0.)

The following format is used when Generic Status Flags are allocated, start-
ing from the rightmost byte of the Master.

Word 15 8 7 0
+0 | | Generic Status Flags
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Top/Valley Detection
Timing Flags (Instance
132)

Analog Status Flags
(Instance 134)

Note

These flags turn ON for the one-shot time when detecting the top or valley for
the top/valley hold function.
These flags are used to time reading the values held as the top and valley val-
ues at the Master. The following data format is used when these flags are allo-
cated in the Master (2 bytes).
Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
+0 0 0 0 0 V_ST3 | V_.ST2 | V_ST1 | V_STO
+1 0 0 0 0 T _ST3 | T.ST2 | T_ST1 | T_STO

The details of each byte are shown in the following table.

Byte Abbreviation Name Details
+0 V_STx Valley Detection Tim- | Turns ON when a valley is
ing Flag detected by the valley hold

function and then turns OFF
after the one-shot time has

elapsed.
+1 T_STx Top Detection Timing | Turns ON when a top is
Flag detected by the top hold func-

tion and then turns OFF after
the one-shot time has elapsed.

The one-shot time can be changed. For details, refer to the one-shot time set-
tings for the top/valley hold function.

The following format is used when the Top/Valley Detection Timing Flags are
allocated, starting from the rightmost byte of the Master

Word 15 12 11 8 7 4 3 0
+0 Top Detection Valley Detection
Timing Flag Timing Flag

The Analog Status Flags include allocations for the Comparator Result Flag,
the Top/Valley Detection Timing Flags, and the Off-wire Detection Flags.
These flags are used for detection and monitoring.

The data format used for each byte when these flags are allocated in the Mas-
ter is shown below (4 bytes).

Bit7 Bit6é Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

+0 BWO |T_STO|V_STO| HH H PSO L LL Input
0

+1 BW1 |T_ST1|V_ST1| HH H PS1 L LL Input
1

+2 BW2 | T_ST2|V_ST2| HH H PS2 L LL Input
2

+3 BW3 |T_ST3|V_ST3| HH H PS3 L LL Input
3
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Analog Data 1 + Analog
Data 2 (Instance 144)

332

The details for each bit are shown in the following table.

Bit Abbrevi- Name Details
ation
0 LLx Compara- | Low Low Limit | Turns ON when the value of
tor result | Alarm Flag data allocated in Analog Data 1
drops below the Low Low Limit
alarm setting.
1 Lx Low Limit Alarm | Turns ON when the value of
Flag data allocated in Analog Data 1
drops below the Low Limit
alarm setting.
2 PSx Normal Flag Turns ON when none of the
(pass signal) alarms (High High Limit, High
Limit, Low Low Limit, and Low
Limit) have been output.
3 Hx High Limit Turns ON when the value of
Alarm Flag data allocated in Analog Data 1
exceeds the High Limit alarm
setting.
4 HHx High High Limit | Turns ON when the value of
Alarm Flag data allocated in Analog Data 1
exceeds the High High Limit
alarm setting.
5 V_STx Top/val- | Valley Detec- Used with the valley hold func-
ley detec- | tion Timing Flag | tion.
tion Turns ON when a valley is
timing detected, and turns OFF after
the one-shot time has lapsed.
6 T_STx Top Detection | Used with the top hold function.
Timing Flag Turns ON when a top is
detected, and turns OFF after
the one-shot time has lapsed.
7 BWx Off-wire Detection Flag Turns ON when a disconnection

is detected.

The following format is used when Analog Status Flags are allocated, starting
from the rightmost byte of the Master.

Word 15 8 7 0
+0 For Input 1 For Input O
+1 For Input 3 For Input 2

This data pattern consists of Analog Data 1 followed by Analog Data 2 and is
allocated in the Master using the following data format. Negative data values
are given as two’s complements (16 bytes = 8 words).

Word

+0
+1
+2
+3
+4
+5
+6
+7

15

Analog Data 1 for Input O

Analog Data 1 for Input 1

Analog Data 1 for Input 2

Analog Data 1 for Input 3

Analog Data 2 for Input O

Analog Data 2 for Input 1

Analog Data 2 for Input 2

Analog Data 2 for Input 3
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Top/Valley Detection
Timing Flags + Generic
Status Flags (Instance
151)

Analog Status Flags +
Generic Status Flags
(Instance 164)

Analog Data 1 + Top/Valley
Detection Timing Flags
(Instance174)

This data pattern consists of the Top/Valley Detection Timing Flags followed
by Generic Status Flags and is allocated in the Master using the following

data format, shown by byte (3 bytes).
Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

+0 0 0 0 0 V_ST3 | V_ST2 | V_ST1 | V_STO
+1 0 0 0 0 T_ST3 | T_ST2 | T_ST1 | T_STO
+2 0 0 MRF CCW | RHW NPW 0 0

The following format is used when this data pattern is allocated, starting from
the rightmost byte of the Master.

Word 15 8 7 0
+0 Top Detection Valley Detection
Timing Flags Timing Flags
+1 Generic Status Flags

This data pattern consists of Analog Status Flags followed by Generic Status
Flags and is allocated in the Master using the following data format, shown by

byte (5 bytes).
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit 0

+0 BDO |T_STO|V_STO| HH H PSO0 LL L Ingut
+1 BD1 |T_ST1|V_ST1| HH H PS1 LL L In[1)ut
+2 BD2 |T_ST2|V_ST2| HH H PS2 LL L Ingut
+3 BD3 |T_ST3|V_ST3| HH H PS3 LL L Ingut
+4 0 0 MRF | CCW | RHW | NPW 0 0

The following format is used when this data pattern is allocated, starting from
the rightmost byte of the Master.

Word 15 8 7 0
+0 For Input 1 For Input 0
+1 For Input 3 For Input 2
+2 Generic Status Flags

This data pattern consists of Analog Data 1 followed by the Top/Valley Detec-
tion Timing Flags and is allocated in the Master using the following data for-
mat (10 bytes).

Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

+0 Analog Data 1 for Input 0

+1

+2 Analog Data 1 for Input 1

+3

+4 Analog Data 1 for Input 2

+5

+6 Analog Data 1 for Input 3

+7

+8 0 0 0 0 V_ST3 | V_ST2 | V_ST1 | V_STO
+9 0 0 0 0 T_ST3 | T_ST2 | T_ST1 | T_STO
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Analog Data 1 + Top/Valley
Detection Timing Flags +

Generic Status Flags
(Instance 184)

Hold Flags (Output)
(Instance 190)

334

The following format is used when this data pattern is allocated, starting from
the rightmost byte of the Master.

Word

+0
+1
+2
+3
+4

15 8 7

Analog Data 1 for Input O

Analog Data 1 for Input 1

Analog Data 1 for Input 2

Analog Data 1 for Input 3

Top Detection
Timing Flags

Valley Detection
Timing Flags

This data pattern consists of Analog Data 1 followed by the Top/Valley Detec-
tion Timing Flags and then the Generic Status Flags and is allocated in the

Master using the following data format, shown by byte (11 bytes).

+0
+1
+2
+3
+4
+5
+6
+7
+8
+9

+10

Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Analog Data 1 for Input 0
Analog Data 1 for Input 1
Analog Data 1 for Input 2
Analog Data 1 for Input 3
0 0 0 0 V_ST3 | V_ST2 | V_ST1 | V_STO
0 0 0 0 T_ST3 | T_ST2 | T_ST1 | T_STO
0 0 MRF CCW | RHW | NPW 0 0

The following format is used when this data pattern is allocated starting from
the rightmost byte of the Master.

Word

+0
+1
+2
+3
+4

15 8 7 0
Analog Data 1 for Input O
Analog Data 1 for Input 1
Analog Data 1 for Input 2
Analog Data 1 for Input 3
Top Detection Valley Detection
Timing Flags Timing Flags
Generic Status Flags

Hold Flags are used with the peak/bottom hold and top/valley hold functions.
The Hold Flags are used to control the hold execution timing from the Master
and are allocated in the Master using the following data format (1 byte).

Note A delay may occur between when the Master’s power is turned ON until notifi-
cation of the Hold Flag status is sent to the Slave.

+0

Bit 7 Bit 6 Bit 5 Bit 4

Bit 3

Bit 2

Bit 1 Bit 0

| HD3 | HD2 | HD1 | HDO |
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The details for each bit are shown in the following table.

Bit Abbreviation Name Details
0 HDO Hold Flag for | The hold function is performed for Ana-
Input 0 log Input 0 while this flag is ON. The

hold function stops and the last value is
held when the flag goes OFF.

1 HD1 Hold Flag for | The hold function is performed for Ana-
Input 1 log Input 1 while this flag is ON. The
hold function stops and the last value is
held when the flag goes OFF.

2 HD2 Hold Flag for | The hold function is performed for Ana-
Input 2 log Input 2 while this flag is ON. The
hold function stops and the last value is
held when the flag goes OFF.

3 HD3 Hold Flag for | The hold function is performed for Ana-
Input 3 log Input 3 while this flag is ON. The
hold function stops and the last value is

held when the flag goes OFF.

The following format is used when the Hold Flags are allocated, starting from
the rightmost byte of the Master.
Word 15 8 7 0
+0| | Hold Flags |

7-4-3 Functions and Settings

Setting the Number of

AD Conversion Points

(DRT2-AD04 Only)

Normally, when using a four-point Input Unit, the values for the four inputs are
converted in sequence. The setting can be changed, however, so that unused
inputs are not converted. By reducing the number of conversion points, the
conversion cycle speed is increased. For details on conversion cycle time,
refer to 7-4-4 Calculating the Conversion Cycle (DRT2-AD04 Only).

Conversion points Details
4 points (default) Converting Inputs 0 to 3.
DRT2-AD
of1]2]3

IR
o

All points used.

3 points Converting Inputs 0 to 2.

DRT2-AD

o

112 |38

Tttt
——

Used points
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Conversion points Details
2 points Converting Inputs 0 and 1.

DRT2-AD

o

112 |3

1

-

Used points

1 point Converting Input 0 only.

DRT2-AD

o1 ]2 |3

1

Used points

Setting Using the DeviceNet Configurator (DRT2-AD04 Only)

1,2,3... 1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)

2. Click the General Tab and select the number of conversion points from the
pull-down menu under the Available Channel field. In the following exam-
ple, all four points are selected for conversion.

Edit Device Patameters x|

General I Analog Input 0 | Analog Ihput 1 | fnalog Input 2 | Analog Ihput 3 |

Camment : |H Line Check

Network Power Woltage : I 10 A (110 - 250 )

Unit Gondustion Time: | 80000 oo o1~ 420496729 Houre )

Default Gonnection Path (In 3 IF\naIUg Datal =

Default Gonnection Path { Out 3 : IDisabIa LI

Last Maintenance Date : |2002f01/01 vl

Available Channel :

Dip=5W Position : |

Default Setting |
Upload | Download | Compare | Reset |

K I Cancel |

3. Click the Download Button, and then click the Reset Button to reset the
Unit.

4. Click the OK Button and exit the window.
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Moving Average
Processing

This function calculates the average value (moving average) of the previous
eight inputs, and uses the resulting value as conversion data. When the input
value fluctuates frequently, averaging can be used to produce a stable input
value, as shown in the following diagram.

A
Input analog value

— Actual input
—— Averaged input

\

Setting Using the DeviceNet Configurator

1,2,3...

Scaling

1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)

2. Select the Tab Page for the input where moving average processing is to
be performed, and select Moving Average under the Function Choice
heading.

Edit Device Parameters x|

General Analog hput 0 I Analog Ihput 1 | Analog Input 2 | Analog Ihput 3 |

1/0 Gomment : ISansorU‘I

Last Maintenance Date : IQDDQ;’DW Am -l

- Function Choice

Adjustment.. |

[~ Rate of Chanee

[# Moving Bversgsl [ Peak/Bottom [ Comparator

[~ Scaline [~ Top/\alley [~ Cumulated Count
Ranege/Data Allocation I
Parameter Mame | Walue
0000 Ihput Range 0-5Y

000 Analog Datal Allocation Faw Values
0002 Analog DataZ Allocation Faw Value
—Help
MNOTE! Input Range i=n't enabled only d Default : 0 - 5Y

by changine thiz parameter. RESET or
re—start is required. LI

Default Setting |

o]8 I Cancel I

3. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

4. Click the OK Button and exit the window.

The default setting is used to perform AD conversion of analog input values,
scaling them to a count between 0 and 6,000 (0 to 30,000 in the
DRT2-AD04H). Scaling can be used to change scaled values that correspond
to the input signal range into other values required by the user (industry unit
values). Scaling also eliminates the need for ladder programming in the Mas-
ter to perform math operations. The following two methods of input scaling
can be used.
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Default Scaling Analog input values (count values) are converted to the original voltage and
current values. The units used are mV or UA. When default scaling is
selected, scaling is performed according to the range used, as shown in the
following table.

Input Oto5V | 0to10V | 1to5V |-10to10V 0to 4to
range (ADO4 only)| 20 mA 20 mA
100% 5,000 mV | 10,000 5,000 mV {10,000 mV  |20,000 LLA | 20,000 LA
mV
0% 0000 mV |0000 mV |1,000 mV [-10,000 mV |0000 LA (4,000 LA
Off-wire | --- 7FFF hex |--- 7FFF hex
User Scaling Analog input values (count values) are scaled to user-defined values. The
conversion values for 100% and 0% are set using the Configurator.
Input Oto5V | 0to10V | 1to5V |-10to10V 0to 4to
range (ADO4 only) | 20 mA 20 mA
100% Set using Configurator (—28,000 to 28,000)
0% Set using Configurator (—28,000 to 28,000)
Off-wire |- | 7FFF hex |--- |- 7FFF hex
Scaling value
Value for 100% set by user —>
(Scaling point 2)
Conversion
Value for 0% set by user —>»
(Scaling point 1)
Input signal range
0% 1 00%

Note Reverse scaling, where the 0% scaling value is higher than the 100% scaling
value, is also supported.

Offset Compensation Scaling analog input values of linear sensors to distances produces mounting
error in the sensor. Offset compensation compensates for error that occurs
during scaling. The offset amount is added to the scaled line before process-
ing, as shown in the following diagram. The offset (error) value can be input
between -28,000 to 28,000, but make sure that underflow or overflow does
not occur. The High Limit is 7FFE hex and the Low Limit is 8000 hex.

Note The offset value can be set even when using default scaling.
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Upper limit 7FFE hex —————

100% scaling value (32766) — Scaled line

0% scaling —»------ y Offset value
; (—28,000 to
i 28,000)

i Input signal range

Lower limit 8000 hex (—32768) >

Setting Using the DeviceNet Configurator

1,2,3... 1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)

2. Select the Tab Page for the input where scaling is to be performed, and se-
lect Scaling under the Function Choice heading.

General  Analog Input 0 I fAnalog Iput 1 I Analog Input 2 I Analog Input 3 I

/O Gomment : |Sensor01

Last Maintenance Date : I2002/DT/D1 vl Adjustment.. |

—Function Chaice

e fiverage [~ Peak/Baottom [~ Comparator [~ Rate of Ghanee
I~ Topalley [~ Gumulated Gount

Range/Data Allocation IScahng |

Parameter Mame | Walue
0000 Ihput Ranee 0-58v
000 Analog Datal Allocation Raw Walue
0002 Analog Data2 Allocation Faw Walugz

—Help
MNOTE! Input Range i=n't enabled only d Default : 0 - 5
by changing this parameter. RESET or

re—start is required. LI

Default Setting |

o]8 I Cancel
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3.

General Analog nput O | fnalog Ihput 1 I Analog Tnput 2 | Analog Ihput 3 I
/0 Gomment : |SensorD1

Last Maintenance Date : |2002/U1 /M vl

— Function Choice

Adjustment... |

[~ Moving Average

[~ Peak/Bottom
v Scaling

I~ Top/alley
Ranee/Data Allocation Scaling I

[~ Gomparator
[~ Cumulated Gount

[~ Rate of Change

0001 Scaling Point{&
0002 Scaling Paint(l 00%

Uzer Sealing

Parameter Mame | Walue |
0000 Scaling Type Default Scaling

0003 Scaling Offset 1]

—Help
This parameter iz available only when

SCALING in Function Choice Param is ;I

Default : Default Scaling
zelected. j

Default Setting |

O

| Cancel

100% value in the Scaling point 2 field.

Gieneral  Analoe Input 0 | fnaloe Input 1 | Analog Ihput 2 | Analog Tnput 3 |

A0 Gomment : ISensDrm

Last Maintenance Date : I2002f'ﬂ1 Am -l

~ Function Choice

Adjustment..

[~ Moving Average [~ Peak/Bottom

[~ Comparator [~ Rate of Chanee
v Scaling [ Top/Valley [~ Cumulated Count
Ranee/Data Allocation  Sealing I
Parameter Mame [ Value |
0000 Scaling Type Default Scaling
0001 Scaling Paint{& 0
0002 Scaling Pointtl 008 k000
0003 Scaling Offset 1]
~Help
This parameter is available only when o Detault : G000
both SGALIMNG in Function Chaoice Iin : 28000
Param and USER SCALING in Scaling j Pa : 28000
Default Setting |
QK Cancel

Click the Scaling Tab, and select either Default Scaling or User Scaling.

For user scaling, set the 0% value in the Scaling point 1 field, and set the
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Peak/Bottom Hold

5. For offset compensation, set the offset value in the Scaling Offset field.
Also select either Default Scaling or User Scaling in the Scaling Type
field.

Edit Device Param x|

General  Analoe Ihput 0 I fnaloe Input 1 | Analog Tnput 2 | Analog Thput 3 |

/0 Gomment ISensorm

Last Maintenance Date : |2DD2f'D1 A vl Adjustment.. |
 Function Choice
[ Moving Average [~ Peak./Bottom [~ Gomparator [~ Rate of Chanee
¥ Scaling [ Top/Valley [~ Cumulated Count
Raree/Data Allocation Scaling I
Parameter Name [ Walue |
0000 Scaling Type Default Scaling
0001 Scaling Point {0 0
0002 Scaling Pointtl 00%) G000
0003 Scaling Offzet f1000}
—Help
This parameter iz available only when o Default : 0
bath SGALING in Function Choice Min : 28000
Faram and USER SGALING in Scaling j Max : 28000
Default Setting |

oK | Cancel |

6. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

7. Click the OK Button and exit the window.

Peak/bottom hold is used to hold the maximum (peak) value or minimum (bot-
tom) value of the analog input value. When the Hold Flag (output) allocated in
the OUT Area turns ON, the hold function starts, searching for the peak or
bottom value until the Hold Flag turns OFF. (The peak/bottom value is
refreshed when the Hold Flag turns OFF.) The comparator function can be
used to compare the peak or bottom values allocated as analog data. (Refer
to details on the comparator function.)

H Example of Bottom Hold

Note

/ Analog input value
The bottom value

will be updated.

Hold value

Previous value

Hold Flag

P

ON Bottom hold value OFF

Hold function starts Hold function stops

A delay in network transmission time will occur from the time the Hold Flag
turns ON (or OFF) in the Master’s ladder program until notification of the flag’s
status is actually sent to the Slave. Therefore, even when the Hold Flag is ON,
the first analog data transmitted to the Master when the CPU Unit power is
turned ON may be the data from when the Hold Flag was OFF. To collect
peak/bottom hold data using the Hold Flag at the Master, configure a ladder
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program that considers the transmission delay when the Hold Flag is turned
ON, then enables the peak/bottom hold values after a fixed time interval.

Setting Using the DeviceNet Configurator

1,2,3...

342

1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)

2. Select the Tab Page for the input where peak/bottom hold is to be set, and
select Peak/Bottom Hold under the Function Choice heading.

General Analog hput 0 I Analog Ihput 1 | Analog Input 2 | Analog Ihput 3 |

1/0 Gomment : ISansorU‘I

Last Maintenance Date : IQDDQ;’DW A vl

—Function Choice

[ Maving Average I~
[~ Scaling r

Ranege/Data Allocation I

Adjustment.. |

[~ Rate of Change

[~ Comparator
[~ Cumulated Count

Parameter Mame | Walue
0000 Input Ranee 0-5v
000 Analog Datal Allocation Raw Value
0002 Analog DataZ Allocation Raw Value
—Help
MOTE! Input Ranee isn't enabled only ;l Default : 0 - 5

by changing this parameter. RESET or
re—ztart iz required. j

Default Setting |

K I Cancel |

3. To allocate the Hold Flags (output) in the default connection path, click the
General Tab and select Holding Value from the pull-down menu in the De-
fault Connection Path (Out) field.

Parameters x|

General I Analog Input 0 | Analog Input 1| Analog Iput 2 | Analog Tput 3 |

Comment |Pi Line Check.

Network Power Woltage I 110 W {110 - 250W )

Unit Gonduction Time © | 50000 Ly (0~ 49349672 Hours )

Default Gonnection Path {In } |Pma|0g Datal LI
Default Connection Path { Out ) IDisabIe |
[Dizable

Last Maintenance Date

Available Channel lﬁ
Dip-54 Position : 00000000 OM:1,0OFF: 0
Default Setting |
Uplaad | Downlaad | Ciompare | Beset |
OK I Cancel |

4. Click the Download Button and then click the Reset Button to reset the

Unit.

5. Click the OK Button and exit the window.
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Top/Valley Hold

Note

Top/valley hold is used to hold the top and valley values of the analog input
value.

Analog values that fluctuate more than twice the hysteresis value are moni-
tored, and the top or valley values are held. The top or valley value is allo-
cated along with the Top/Valley Detection Timing Flags, which can be used to
check the hold timing.

When the Hold Flag (output) allocated in the OUT Area turns ON, the hold
function starts, refreshing the top or valley value until the Hold Flag turns OFF.
(The last value is held when the Hold Flag turns OFF, but the next time the
Hold Flag turns ON, the hold value is initialized as soon as a top or valley
occurs.) The comparator can be used to compare the top or valley value allo-
cated as analog data. (Refer to details on the comparator function.)

B Example of Valley Hold

Analog input value Valley hold value
Last value is held.

Hold value

P~
I

Hold function stops

Hold Flag

Hold function starts

TR

Top/Valley Detection ——>| |«—— H
Timing Flag

One-shot time

1. Adelay in network transmission time will occur from the time the Hold Flag
turns ON (or OFF) in the Master’s ladder program until notification of the
flag’s status is actually sent to the Slave. Therefore, even when the Hold
Flag is ON, the first analog data transmitted to the Master when the CPU
Unit power is turned ON may be the data from when the Hold Flag was
OFF. To collect top/valley hold data using the Hold Flag at the Master, con-
figure a ladder program which considers the transmission delay time when
the Hold Flag is turned ON, then enables the top/valley hold values after a
fixed time interval.

2. The time that the Top/Valley Detection Timing Flags are ON can be adjust-
ed by setting the one-shot time. Use the Configurator to set the one-shot
time (the setting range is 1 to 65535 ms).

3. Ifthe Hold Flag turns OFF during the time the Top/Valley Detection Timing
Flag is set to be ON, both flags will turn OFF simultaneously.

Setting Using the DeviceNet Configurator

1,2,3...

1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)
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2. Select the Tab Page for the input where top/valley hold is to be set, and se-
lect Top/Valley Hold under the Function Choice heading.

General Analog hput 0 I Analog Ihput 1 | Analog Input 2 | Analog Ihput 3 |

1/0 Gomment : ISansorU‘I

Last Maintenance Date : IQUUQJ’UVW 'l Adjustment.. |

- Function Choice

[ Maving Average [ Peak/Bottom [ Comparator [ Rate of Change
[~ Scaling = & [~ Cumulated Gaount

Range/Data Allocation ITDp/Valley |

Parameter Mame | Walue
0000 Ihput Range 0-5Y
000 Analog Datal Allocation Faw Values
0002 Analog DataZ Allocation Faw Value
—Help
NOTE! Input Range isn't enabled anly . | Default : 0 - 5Y
by changing this parameter. RESET or
re—start is required. LI

Default Setting |

o]8 I Cancel I

3. To allocate the Hold Flag (output) in the default connection path, click the
General Tab, and select Holding Value from the pull-down menu in the
Default Connection Path (Out) field.

General | Analog Tvput 0 | Analo Input 1| Analoe Iput 2 | Analog Tput 3 |

Comment : IPu Llne Check.

Metwork Power Voltage : I 110 W10 - 250 3

Uit Gonduction Time = | 50000 oo ¢~ 490495729 Hours )

Default Connection Path (In ) : IPmang Datal ;I

Default Connection Path € Out ) : IDlsahIe ;I

Last Maintenance Date : HuSEH

fvailable Channel :

Dip-5W Position : 00000000 OM:1, OFF : 0

Default Setting |
Upload | Download | Compare | Beset |

oK I Cancel I
4. Click the Download Button, and then click the Reset Button to reset the
Unit.
Hysteresis Setting The hysteresis value can be set using the Configurator to prevent detection of

top or valley values that occur due to minor fluctuations in the analog input
value. This will cause the start of data holding to be delayed after the actual
top or valley value occurs, as shown in the following diagram.
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M Timing for Setting Data

Analog input value

Set hysteresis value x 2

Valley hold value

Top/Valley Detection
Timing Flag

-
Delay

M Setting Hysteresis Using the DeviceNet Configurator

1,2,3... 1. Input the value for hysteresis in the Hysteresis field in the Top/Valley Tab
under the Function Choice heading.

General  Analog Input O | Analog Input 1 I Analog Input 2 | Analog Input 3 I

L0 Comment : ISensnrm

Last Maintenance Date : |2002/m/m vl Adjustment |

— Function Choice

[~ Maovine fverage [~ Peak/Bottom [~ Gaomparatar [~ Rate of Chanee
[~ Scaling W Top/Valley I~ Gumulated Gount
Range/Data Allocation  Top/Walley I
Parameter Mame | “Walue |
0000 SHOT Off Delay 4 me
0001 Hysteresis lm
~Help
HYSTERESIS iz uzed in both - Default : 0
Top/\.-‘al_ley detection and Gomparator Mir : 0
processing. LI Mazx : 16383
Default Setting |

oK | cancer |

2. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

3. Click the OK Button and exit the window.

Note The hysteresis value set for the top/valley hold function is also used by the
comparator function.
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One-shot Time Setting

1,2,3... 1. Input the desired value in the SHOT Off Delay field of the Top/Valley Tab
under the Function Choice heading.

Edit Device Parameters x|

General Analog hput 0 I Analog Ihput 1 | Analog Input 2 | Analog Ihput 3 |

1/0 Gomment : ISansorU‘I

Last Maintenance Date : |2002/m Am 'l Adjustment.. |
- Function Choice

[ Maving Average [ Peak/Bottom [ Comparator [ Rate of Change

[~ Scaline ¥ Top/\alley [~ Cumulated Count

Rangs/Data Allocation  Top/Valley |

Parameter Name Walue
T SFOT OF Delay

0001 Hysteresis 100

—Help
This parameter iz rounded at 10 unit. d Default : 4 m=
in:1ms

;I Max : 65535 m=

Default Setting |

o]8 I Cancel I

2. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

3. Click the OK Button and exit the window.

Rate of Change The rate of change can be obtained for each sampling cycle set for the analog

Calculation input data. This function calculates the difference between each set sampling
cycle and value obtained in the previous cycle. The default setting for the
sampling cycle is 100 ms and the sampling cycle setting range depends on
the model, as shown in the following table.

Model Sampling cycle setting range
DRT2-AD04 10 to 65,530 ms (Set in 10-ms units.)
DRT2-AD04H 250 to 65,500 ms (Set in 250-ms units.)

Analog input value

A

Analog data

Rate of change 0

N

Note If the sampling cycle is set to a small value, the rate of change will be sensitive
to small changes. If the analog data is subject to minute fluctuations, and the
sampling cycle is shorter than the cycle of fluctuation, the fluctuation will be

Deviation data
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regarded as the rate of change. To prevent this occurring, use moving average
processing, which will set a longer sampling cycle.

Desired gradient

Short sampling cycle Long sampling cycle

Setting Using the DeviceNet Configurator

1,2,3... 1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)

2. Select the Tab Page for the input where rate of change is to be set, and
select Rate of Change under the Function Choice heading.

General Analog hput 0 I Analog Ihput 1 | Analog Input 2 | Analog Ihput 3 |

1/0 Gomment : ISansorU‘I

Last Maintenance Date : IQUUQJ’m A0 'l Adjustment... |
- Function Choice

[ Maving Average [ Peak/Bottom [ Comparator [ Hate of Chanesl

[~ Scaline [~ Top/\alley [~ Cumulated Count

Ranege/Data Allocation I Rate of Ghange |

Parameter Mame | Walue
0000 Ihput Range 0-8v
000 Analog Datal Allocation Faw Values
0002 Analog DataZ Allocation Faw Value

—Help
MNOTE! Input Range i=n't enabled only d Default : 0 - 5Y
by changing this parameter. RESET or

re—start is required. LI

Default Setting |

o]8 I Cancel
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Comparator

3. To set the sampling cycle, click the Rate of Change Tab and input the de-
sired value for the sampling cycle in the Sampling Rate field.

x|
General  Analog Input 0 I Analoz Tnput 1| Analoe Input 2 | Analoe Tnput 3 |
/0 Comment ISensorm
Last Maintenance Date I?DDZ/m im vl Bdjustment... |
— Function Choice
[~ Mavine fveraee [~ Peak./Battom [~ Comparatar v Rate af Chanee
[~ Scaling [~ Top/Valley [~ Cumulated Gount
Rarge/Data Allocation Pate of Chanes I
Farameter Mame | Walue |
0000 Sampling Rate fro0]
—Help
This is the parameter for detecting d Default : 0 ms
rate-of-change. This parameter is Min: 0 me
rounded at 10 unit. LI Max : 65535 ms
Default Setting |

oK | cancel |

4. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

5. Click the OK Button and exit the window.

When the High High Limit, High Limit, Low Low Limit, and Low Limit are set in
the Slave, a flag will turn ON when a value exceeds the setting range. The
four set values are High High Limit (HH), High Limit (H), Low Low Limit (LL),
and Low Limit (L), and the values are compared with those in Analog Data 1.
(The comparator function cannot be used with Analog Data 2.) When each of
these values is exceeded, the Comparator Result Flag in the area for Analog
Status Flags turns ON. If an alarm does not occur, the Normal Flag (pass sig-
nal) turns ON.

HH

H
Set values L

LL

HH alarm

H alarm
Normal Flag —

(Pass signal)

Comparator Result Flag
(in Analog Status Flags)
ON/OFF L alarm

LL alarm |:|

Note When the analog input value changes faster than the conversion cycle, the
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High Limit alarm may turn ON without the Normal Flag (pass signal) turning
ON for the Low Limit alarm. Configure ladder programs to prevent this occur-
ring.
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The Comparator Result Flag turns OFF when the value is lower than the hys-
teresis width (H or HH alarm occurs) or exceeds it (L or LL alarm occurs), as
shown in the following diagram. If the analog value fluctuates around the
threshold, and the flag repeatedly turns ON or OFF, setting hysteresis will sta-

bilize the flag operation.

Setting Hysteresis

HH set value or o
H set value $ Hysteresis width
} Hysteresis
width
LL set value or L
set value
LL Alarm Flag or
HH Alarm Flag or L Alarm Flag
H Alarm Flag
OFF Delay The time until the Comparator Result Flag turns OFF can be extended. For

example, even if the Flag is ON momentarily, the OFF delay can be set so that
the Master can receive notification of the Flag’s status.

HH set value

Hysteresis width

OFF delay

HH Alarm Flag

Setting Using the DeviceNet Configurator

1,2,3... 1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-

rameters and Edit.)
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2. Select the Tab Page for the input where the comparator function is to be
set, and select Comparator under the Function Choice heading.

General Analog hput 0 I Analog Ihput 1 | Analog Input 2 | Analog Ihput 3 |

1/0 Gomment : ISansorU‘I

Last Maintenance Date : IQDDQ;’DT/m vl Adjustment... |

- Function Choice

[ Maving Average [ Peak/Bottom v Comparator [ Rate of Change
[~ Scaline [~ Top/\alley [~ Cumulated Count

Range/Data Allocation IOomparalor’ |

Parameter Name Walue
000 Analog Datal Allocation Faw Values
0002 Analog DataZ Allocation Faw Value

—Help

MNOTE! Input Range i=n't enabled only d Default : 0 - 5Y
by changing this parameter. RESET or
re—start is required. LI

Default Setting |

o]8 I Cancel I

3. Click the Comparator Tab and set each of the alarm values. The example
here shows the setting for Alarm Trip Point High (HH limit set value).

Gieneral Analog Ihput 0 I fAnalog Iput 1 | fnalog Input 2 | Analog Ihput 3 |

10 Gomment : |SansurD1

Last Maintenance Date : IZDUE/'DT/m vl Adjustment... |

—Function Choice

[ Movine Average [~ Peak/Bottom ¥ Comparator [ Rate of Ghange
[~ Scaling [ TopValley [~ Cumulated Gount

Ranee/Data Allocation Comparator I

Parameter Mame | Yalue -
Q000 Hysteresiz 100
0001 Alarm Trip Point High (HH}
0002 ‘Warning Trip Paint High (H} 32767 —
0003 Warnine Trip Paint Low (L) -32768
0004 Alarm Trip Paint Low (LL) -32768 hd|

—Help

Supposing Analog Datal iz ereater than a Default - 32767

thiz parameter, HIGH ALARM Min : 32768

EXGEPTION bitiStatus Attributel turns LI Max - 32767

Default Setting |

K Cancel
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4. To set the hysteresis value, input the desired value in the Hysteresis field.

Parameters x|
Gieneral  Analoe Input 0 | fnaloe Input 1 | Analog Tnput 2 | fnalog hput 3 |

A0 Gomment : ISensorD1

Last Maintenance Date : |2002f'01 Am -l

~ Function Choice

BAdjustment... |

[~ PRate of Change

[~ Moving Average
[~ Scaling

[~ Peak/Bottom
I~ Top/valley

[¥ Comparator
[~ Cumulated Count

Ranee/Data Allocation  Comparator |

Parameter Name | Walue |
0000 Hysteresis IEIET
0001 Alarm Trip Paint High (HH} 32767
0002 ‘Warning Trip Point High (H 32767 —
0003 Warnine Trip Paint Low L3 -32768
0004 Alarm Trip Point Low €LLY -32768 ;I
~Help
HYSTERESIS i uzed in both Default : 0
TnpNaI_Iey detection and Comparator i : 0
processing. j Max - 16383

Default Setting |

oK I Cancel I

Note The hysteresis value set for the comparator function is also used by the
top/valley hold function.

5. To set the OFF delay function, input the desired value in the Comparator
Off Delay field.

General Analog hput 0 I Analog Ihput 1 | Analog Input 2 | Analog Ihput 3 |

1/0 Gomment : ISansorU‘I

Last Maintenance Date : IQDDQ;’DW Am -l

- Function Choice

Adjustment.. |

[~ Rate of Chanee

[ Maving Average
[~ Scaline

[~ Peak/Bottom
[~ Top/alley

v Comparator
[~ Cumulated Count

Fanee/Data Allocation Comparator I

0005 Comparatar Off Delay

Parameter Mame | Walue |«
0002 Warning Trip Point High (H} 32767
0003 Warning Trip Point Low (L) -32760
0004 Alarm Trip Point Lom {LL} -32765

N
-
—Help
Thiz patameter is rounded at 10 unit. d

Default : 4 ms
Min : 0 me
;I Max : 65535 m=

Default Setting |

[ o 1|

Cancel I

6. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

7. Click the OK Button and exit the window.
Off-wire Detection When a disconnection occurs in an analog input line (voltage input or current
input), the Off-wire Detection Flag turns ON for each input that is enabled in
the number of AD conversion points. The Off-wire Detection Flags are
included in the Analog Status Flags.

When Off-wire Detection is enabled, the value of AD conversion data is set to
7FFF hex. When the input returns to a value within the range that can be con-
verted, the Off-wire Detection function will automatically be turned OFF, and
normal data conversion will occur.
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User Adjustment

Setting Using the DeviceNet Configurator

1,2,3...

352

Off-wire Detection functions with input ranges of 1 to 5 V or 4 to 20 mA only.
With the 1 to 5 V input range, an off-wire condition is detected when the input
voltage is below 0.76 V (less than 6%). With the 4 to 20 mA input range, an
off-wire condition is detected when the input current is below 3.04 mA.

Depending on factors such as the characteristics and connection methods of
the input device, the input can be adjusted to compensate for error in the input
voltage or current. The following diagram shows when compensation is
applied to the conversion line at the two points for 0% and 100%.

0%

Conversion data
A

-’
-

After adjustment

Before adjustment

-7 100%

Voltage/current

The following table shows the input ranges that support user adjustment.

Input range Low Limit High Limit
Oto5V -0.25t00.25 V 475t05.25V
1to5V 08to1.2V 48t052V
Oto10V -0.5t00.5V 95t0105V
-10to 10V -11to 9.0V 9.0to 11V
410 20 mA 3.2t04.8 mA 19.21020.8 mA
0to 20 mA -1.0to 1.0 mA 191021 mA

1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)
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2. Select the Tab Page for the input to be adjusted, and click the Adjustment
Button. (At the same time set the input range again.)

Edit Device Parameters

General  Analog Input 0 I finalos Input 1 | Analog Input 2 | Analog Tput 3 |

L0 Gomment : |Sansor01

Last Maintenance Date : |2002f01 A = Bdjustment.. jl

- Function Choice

[~ Moving Average [ Peak/Bottom I Gomparator [~ Rate of Chanee
[~ Scaline I~ Topd/Valley I~ Gumulated Count

Range/Data Allocation |

Parameter Mame | Walue |
0007 Analog Datal Allocation Raw Value
0002 Analoe Data? Allocation Raw Valug
-~ Help

NOTE! Ivput Ranee isn't enabled only d Default : 0 - 5
by changing this parameter. RESET or
re-start is required. d

Default Setting

ok |  cancel |

3. Input the voltage (or current) transmitted from the connected device to the
Unit’s input terminal that is equivalent to the 100% value.

4. Click the Fix upper adjusting value Button, and input the adjusted value.

Adjustment x|
—Object

Ch 0 ch

Range : 0-5v

Fresent Value :

i~ Upper Adjustment

Walue : Fix upper adjusting Walue
— Lower Adjustment
Value : Fix lower adjustine Yalue |

Default Setting Gloze |

5. Input the voltage (or current) transmitted from the connected device to the
Unit’s input terminal that is equivalent to the 0% value.

6. Click the Fix lower adjusting value Button, and input the adjusted value.

Adjustment x|
—Object

Ch Och

Ranes : 0-5v

Prasent Value :

— Upper Adjustment

Value : Fix upper adjusting Value |
— Lower Adjustment
Default Setting Close
7. To return an adjusted value to the default setting, click the Default Setting
Button.

8. Close the Adjustment Window, return to the General Tab, click the Down-
load Button, and then click the Reset Button to reset the Unit.
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Cumulative Counter

9. Click the OK Button and exit the window.

The cumulative counter calculates an approximation to the integral of analog
input values over time. The cumulated value can be calculated in “count
hours” (by selecting “hours”) or “count minutes” (by selecting “minutes”). The
count value is the analog input value in the industry unit obtained after scal-
ing. For example, 100.0 count hours indicates a value equivalent to an analog
input value of 100 counts continuing for one hour. The counter range for a
four-byte area (two words) for count hours or count minutes is —214,748,364.8
to +214,748,364.7. Data is displayed on the Configurator in units of 0.1 hour
or minute.

Monitor values can also be set in the Unit. When the cumulated count value
exceeds the set monitor value, the Cumulative Counter Flag in the area for
Generic Status Flags turns ON.

Analog input value Cumulated value (count x
A hour or count x minute)
/ =z
/ ™ 5
N P

Time

—
Division width

Note The following table shows the divisions for the cumulative counter.

DRT2-AD04

Unit Divisions
Hour 3.6 s (1/1,000 hour)
Minute 60 ms (1/1,000 minute)
DRT2-AD04H

Unit Divisions
Hour 15 s (1/240 hour)
Minute 250 ms (1/240 minute)

Setting Using the DeviceNet Configurator

354

1,2,3...

1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)



Analog Input Terminals Section 7-4

2. Select the Tab Page for the input where the cumulative counter is to be set,
and select Cumulated Count under the Function Choice heading.

General Analog hput 0 I Analog Ihput 1 | Analog Input 2 | Analog Ihput 3 |

1/0 Gomment : ISansorU‘I

Last Maintenance Date : |2002f06/21 A l

- Function Choice

[ Maving Average [ Peak/Bottom o
[~ Scaline [~ Top/\alley v

Adjustment..

[~ Rate of Chanee

Ranege/Data Allocation IOumulated Gount |

Parameter Mame | Walue
0000 Ihput Range 0-5Y
000 Analog Datal Allocation Faw Values
0002 Analog DataZ Allocation Faw Value
—Help
NOTE! Input Range isn't enabled anly . | Default : 0 - 5Y
by changing this parameter. RESET or
re—start is required. LI

Default Setting |

o]8 I Cancel I

3. To set the counter unit, click the Cumulated Count Tab and select Hour
or Minute from the pull-down menu in the Cumulated Timer field.

General  Analoe Ihput 0 I fnaloe Input 1 | Analog Tnput 2 | Analog Thput 3 |

/0 Gomment ISensorm

Last Maintenance Date : |2DD2/06/'21 vl

 Function Choice

[ Moving Average [~ Peak./Bottom
[ Scaling [ Top/Valley

Adjustment... |

[~ Rate of Chanes

[~ Gomparator
¥ Cumulated Gount

Ranee/Data Allocation Cumulated Count |

Parameter Name [ Walue |
0000 Threshold Cumulated Counter 0.0
0007 Cumulated Timer

—Help

Ghoose the time unit of Cumulate ;l
function.

Default Setting |

Default : Hour

oK Cancel
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4. To setthe monitor value, click the Cumulated Count Tab, and input the de-
sired value in the Threshold Cumulated Counter field.

General  Analog nput 0 | Analog Tnput 1| Analoe Input 2 | Analog Tnput 3 |

L0 Comment : ISensorm

Last Maintenance Date : IZDDZKDSIN vl

BAdjustment... |

— Function Choice

[~ Peak/Bottom
[~ Top/alley

[ Mavine fveraee
[~ Scaling

Rargs/Data Allocation Cumulated Count I

[~ Comparator
v Gumulated Gount

[~ Rate of Change

Parameter Mame

| “Walue

0000 Threshold Cumulated Counter
0001 Cumulated Timer

~Help

m

Howr

I Cumulated Counter iz ereater than
thig parameter, then THRESHOLD
EXCEED bit{Cumulated Counter Status);l

-

Default : 0.0
Min : —214748364.8
Max : 2147483647

Default Setting |

0K

| cancel |

6.

Last Maintenance
Date

Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

Click the OK Button and exit the window.

The last maintenance date can be set in the Unit separately for the Unit and
the connected devices. It enables the user to easily determine the next main-

tenance date. The date can be set using the Configurator.

Setting Using the DeviceNet Configurator

H Setting the Last Maintenance Date of the Unit

1,2,3...
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1.

Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-

rameters and Edit.)
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2. Click the General Tab, and select the applicable date from the pull-down
menu in the Last Maintenance Date field. (To enter the current date, select
Today, which is at the bottom of the pull-down menu.)

Edit Device Par. x|

General |Anal0g|nput D| Analog Input 1 | Analog Input 2 | Analog Input 3|

Comment : IA Line Check.

Metwork, Power Yoltage : I 1.0 W 11.0- 2500 )

UritConcuction Tirme: | 80000 0o 49456729 Houes |

Default Connection Path [ 1n ] : IAnaIug Dratal j

Default Connection Path [ Ot | : IDisabIe j

Last Maintenance Date; |2002/03/05 -
n September 2002 3

Sun Mon Tue Wed Thu Fri Sat 3
25 2 27 M 23 30 A
— |1 2 3 s &M 7
g 3 1m 11 12 13 14

19 16 17 18 13 20 21 ile 1, Ea
22 23 24 1/ 2 ¥ o

2 3o 1 2 3 4 5

Refaily E 1 Today: 9/5/02
U pfead | Dovriload | LEampare | Hesel
oK | Cancel |
3. Click the Download Button, and then click the Reset Button to reset the
Unit.

4. Click the OK Button and exit the window.

M Setting the Last Maintenance Date of the Connected Device

1,2,3... 1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)
2. Click the Tab Page for the input that is connected to a connecting device
requiring the last maintenance date to be set. Select the applicable date
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from the pull-down menu in the Last Maintenance Date field. (To enter the
current date, select Today, which is at the bottom of the pull-down menu.)

5I

General Analog Input 0 | Analog Input 1| Analog Input 2 | Analog Input 3 |

1/0 Comment : ISEHSDf 01

Last Mairtenance Date : | 2002/03/05 -

Ldjustment:..
i Fu n September 2002

Sun Mon Tue “Wed Thu Fri I~ Comparator [~ Rate of Change
2 7o o2 o3 oA ™ Cumulated Count

12 2 4 w7

g8 93 1M 1M 12 13 14
15 16 17 18 13 20 21
22 023 M 25 X6 27 28 |yaue |
23 30 1 2 3 4§

0-5¢
e Today: 9/5/02
OO Aray D e T o Fiaw Yalug

0002 Analog Dataz Allocation Raw alue

—Help
MOTE! Input Range isn't enabled < Drefault : 0 - B
only by changing thiz parameter

RESET or re-start is required. ;I

Default Setting |

ok | Cancel |

3. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

4. Click the OK Button and exit the window.

7-4-4 Calculating the Conversion Cycle (DRT2-AD04 Only)

Formula

Note

358

The conversion cycle speed can be improved by setting the number of AD
conversion points, but will vary with the use of the math operations. Use the
following table and formula to calculate the conversion cycle time.

AD conversion cycle time = AD base conversion time +x (Additional time for
each function)

AD base conversion time: Cycle time when the math operation is not used at
all. The value for each conversion point from 1 to 4 is different.

Extra time for each function: The additional time that is required when math
operations are used.

The following table shows the AD base conversion times (unit: ms).

Time 1 point 2 points 3 points 4 points
Max 1.66 2.42 3.21 3.82
Min 0.68 0.81 1.47 2.038
Average 0.88 1.60 2.32 3.07

The DeviceNet communications cycle is 4 ms.

The following table shows the additional time required for each function
(unit: ms).

Math operation Additional time for each point
Moving average 0.045
Scaling 0.055
Peak/bottom hold 0.025
Top/valley hold 0.070
Comparator 0.065
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Math operation Additional time for each point

Rate of change 0.030

Cumulative counter 0.035

Calculation Example When using three points, and applying scaling to the first and second inputs,
and the cumulative counter to the third input, the maximum AD conversion
cycle time can be obtained by using the following formula.

Formula: 3.21 + (0.055 x 2) + 0.035 = 3.355 ms

Note With the DRT2-DA04H, the conversion cycle time is within 250 ms even when
all of the math operations are being used.

7-5 Analog Output Terminals
7-5-1 DRT2-DA02 Analog Output Terminal

General Specifications

Item

Specifications

Communications power supply voltage

11 to 25 V DC (Supplied from the communications connector.)

Current consumption

120 mA max. (24 V DC)

Noise immunity

Conforms to IEC61000-4-4. 2 kV (power lines)

Vibration resistance

10 to 150 Hz, 0.7-mm double amplitude

Shock resistance

150 m/s?

Dielectric strength

500 V AC for 1 min. with 1-mA sensing current (between communications

and analog circuits)

Ambient temperature

—10 to +55°C

Ambient humidity

25% to 85% (with no condensation)

Operating environment

No corrosive gases

Storage temperature —25 to +65°C
Mounting 35-mm DIN Track mounting
Mounting strength 50 N

In the direction of the Track: 10 N

Screw tightening torque

M3 (power supply, I/O terminals): 0.5 N-m

Weight 150 g max.
Performance Specifications
Item Specifications
Voltage output | Current output

Output points 2 points (outputs 0 and 1)
Output type Oto5V 0to 20 mA

1to5V 410 20 mA

Oto10V

-10to 10V

Output range setting method

* DIP switch: Outputs 0 and 1 set separately.
» Configurator: Outputs 0 and 1 set separately.

External output allowable load resistance 1 kQ min. 600 Q max.

Resolution 1/6,000 (full scale)

Overall accuracy 25°C +0.4% FS +0.4% FS
—10 to 55°C +0.8% FS +0.8% FS

Conversion time

2 ms/ 2 points
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Item Specifications

Voltage output | Current output

DA conversion data —10 to 10 V range: F448 to 0BB8 hex full scale (-3,000 to 3,000)
Other ranges: 0000 to 1770 hex full scale (0 to 6,000)

DA conversion range: £5% FS of the above data ranges.

Isolation method Photocoupler isolation (between output and communications lines)
No isolation between output signal wires.

I/0 connection method Terminal-block connection

Standard accessories None

Names and Functions of Parts

Rotary switches.
Set the node address.

. DIP switch
DeviceNet Sets the output
indicators ranges.

— -
Communications 9
connector
Removeable terminal block
Setting the Output Signal Range
Setting with the DIP The output range can be set using the DIP switch or the Configurator.

Switch

1 2 8 4 5 6 7 8

EnEEEEEE

Each pin is set according to the following table.

Pin No. Setting Specifications
Sets output range for Output 0 Default setting: All pins OFF

Sets output range for Output 1 Default setting: All pins OFF

N oo~ lWiIN|—

Sets DA conversion data format | ON: Signed binary
OFF: Two’s complement

8 Range setting method OFF: Use Configurator.
ON: Use DIP switch.
Default setting: OFF

Note 1. Always set pin 8 to ON if the DIP switch is used to set the range. If this pin
is OFF, the DIP switch settings will not be enabled.

2. The DIP switch settings are read when the power is turned ON.
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Output Range Settings

Setting Using the
DeviceNet Configurator

1,2,3...

H Output 0
Signal range Pin 1 Pin 2 Pin 3
Oto5V OFF OFF OFF
1tob5V ON OFF OFF
Oto10V OFF ON OFF
-10to 10V ON ON OFF
41020 mA OFF OFF ON
0to 20 mA ON OFF ON
H Output 1
Signal range Pin 4 Pin 5 Pin 6
Oto5V OFF OFF OFF
1tob5V ON OFF OFF
Oto10V OFF ON OFF
-10to 10V ON ON OFF
410 20 mA OFF OFF ON
0 to 20 mA ON OFF ON

Use the following procedure to set the output range for each output using the

Configurator.

1. Double-click the icon of the Slave to be set in the Main Window and open
the Edit Device Parameters Window. (From the Maintenance Mode Win-
dow, click the right mouse button over the Slave icon and select Parame-

ters and Edit.)

2. Select the Tab Page for the output where the range is to be changed.
3. Click the Output Range field, and select the desired range.

Gieneral  Analoe Output 0 | Analog Output 1 |
/0 Gomment - IF\ctuator‘I
Last Maintenance Date : IEUU2/D1/'DT vl Adjustment..

—Function Choice

[~ Scaling
Range/Fault State I

[~ Gumulated Gount

Parameter Name

0000 Dutput Ranee

0001 Fault State

—Help

MNOTE! Output Ranee i=n't enabled ;l
only by changing this parameter.
RESET or re-start iz required LI

Default : 0 - Y

Default Setting |

ok |

Cancel

4. Return to the General Tab, click the Download Button, and then click the

Reset Button to reset the Unit.
5. Click the OK Button and exit the window.
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Internal Circuits

P ®
> 10 ® V+

Analog GND

I+

The negative terminals for output O
and output 1 are connected internally.

Wiring The terminal wiring varies according to whether voltage or current output is
used.

NC 0 NC | NC

For voltage For current
output on output on
output 0 output 1

<=1 <=
External External >

device device

Note: The voltage or current output signal ranges
are set on the DIP switch or from the Configurator.

Output Range and The digital values that are output are converted to analog data according to
Conversion Data the output range used, as shown below. When the value exceeds the output
range, the DA conversion data is fixed at the High Limit or Low Limit set value.

Output Range: 0to 5V The values 0000 to 1770 hex (0 to 6,000) correspond to the voltage range 0 to
5 V. The output range is -0.25 t0 5.25 V.
A

525V | oo
BV [ - " T ‘

oV
8000FED4 (—300\
025V

- —
N 1770 189C
0000 (0) co0je00)
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Output Range: 1to 5V

The values 0000 to 1770 hex (0 to 6,000) correspond to the voltage range 1 to

5 V. The output range is 0.8 to 5.2 V.

Voltage
4

52V
5V

1V
\
i LoV L Conversion data
8000 FED4 | 0000(0) 1770 189C FEFE Hexadecimal (decimal)
(-300) (6000) (6300)

Output Range: 0 to 10 V The values 0000 to 1770 hex

(0 to 6,000) correspond to the voltage range 0 to

10 V. The output range is -0.5 to 10.5 V.

Voltage
A

105V
10V

ov
8000FED4 (—300\

Conversion data

™\

—05V | 0000 (0)

Output Range: -10to 10 V The values F448 to 0BB8 h

1776 189C 7F‘FF Hexadecimal (decimal)
(6000)(6300)

ex (-3,000 to 3,000) correspond to the voltage

range —10 to 10 V. The output range is -11 to 11 V. Negative voltages are

specified as two’s complements (16 bits).

Voltage
11V‘! ,,,,,,,,,,,,,,,
L[07 2
F31C F448
8000 (~3300) (-3000) 0000 (0) L Conversion data
! - oVv 0BB8 OCE4 7FFF Hexadecimal (decimal)
(3000) (3300)
S ooIiiioooAov
-1V

Output Range: 4 to 20 mA

The values 0000 to 1770 hex (0 to 6,000) correspond to the current range 4 to

20 mA. The output range is 3.2 to 20.8 mA.

Current
4

20.8mA
20mA

4mA

32mA

Conversion data

: T 1 0mA
8000 FED4| 0000(0)
(~300)

1770 189C 7F;:F Hexadecimal (decimal)
(6000) (6300)
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Output Range: 0 to 20 mA The values 0000 to 1770 hex (0 to 6,000) correspond to the current range 0 to
20 mA. The output range is 0 to 21 mA.

Current
A
2AMAL - - - e
20mA[ T T T T T T T T T T T T T T
) 0mA L Conversion data
FF‘FF 0000 (0) 1770 189C “FFF Hexadecimal (decimal)
(6000) (6300)
DA Conversion Data DA conversion data is output from the Master as shown in the following dia-
gram.
15141312 1110 9 8 7 6 5 4 3 2 1 0
Word +0 Output 0 DA conversion data
Word +1 Output 1 DA conversion data

When outputting negative voltages, specify the DA conversion data as two’s
complements. The NEG instruction can be used to obtain two’s complements
from absolute values. When pin 7 of the DIP Switch is turned ON, the DA con-
version data will be expressed in signed binary.

Dimensions

7-5-2 1/0 Data Types and Allocation Methods

Analog Output Terminals support one type of output data and input data
(Generic Status Flags) each. I/O can be allocated in the Master using one of
the following three methods.

1,2,3... 1. Allocating only analog output values (default I/O data) in the Master.
2. Allocating selected I/O data.
3. Allocating user-defined 1/0O data.
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I/O Data Allocated in the Master

B Allocating Only Analog Output Values (Default I/O Data)

When using the Analog Output Terminal’s default settings, only the analog
output values are allocated as I/O in the two words (four bytes) of the Master’s
OUT Area. The Configurator can also be used to allocate the I/O data in a
user-defined address (user allocation).

15 8 7 0
Analog output value for Output 0
Analog output value for Output 1

M Allocating Selected I/0 Data

Analog data that has been processed using math operations and Status Flags
(input) can be allocated in the Master. The Configurator can be used to select
the data from a pull-down menu, as shown in the following procedure.

Setting Using the DeviceNet Configurator

1,2,3... 1. Double-click the icon of the Slave to be set in the Main Window and open
the Edit Device Parameters Window. (From the Maintenance Mode Win-
dow, click the right mouse button over the Slave icon and select Parame-
ters and Edit.)

2. Click the General Tab, and select Analog Data from the pull-down menu
in the Default Connection Path (Out) field. To allocate the Status Flags at
the same time, select Generic Status from the pull-down menu in the De-
fault Connection Path (In) field.

Edit Device Parameters x|

General I Analog Output 0 | Analog Output 1 I

Comment : I

Network Power Voltage : I 10 W10 - 250V )

Unit Conduction Time : I U Hours €0 - 429496729 Hours )

Default Gonnection Path (In 2 [EdsEEs

Default Gormection Path { Out 3 : IF\naIUg Data =
Last Maintenance Date : |2002!"U1/U1 vl
Dip=5W Position : 00000000 OM: 1, OFF: 0
Default Setting
Upload | Download | Ciompare | Beset |
oK | cancal |

3. Click the Download Button, and then click the Reset Button to reset the
Unit.

4. Click the OK Button and exit the window.

M Allocating User-defined I/O Data

Analog data that has been processed using math operations and Status Flags
can be selected and allocated as 1/O in the Master in any combination. The
Configurator can be used to allocate the I/O in the Master.

This method is supported by CS/CJ-series DeviceNet Master Units only.
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Note The settings in the Master are given priority, so the default connection path
settings in the Slaves are not required.

Setting Using the DeviceNet Configurator

1,2,3... 1. Double-click the icon of the Slave to be set in the Main Window and open
the Edit Device Parameters Window. (From the Maintenance Mode Win-
dow, click the right mouse button over the Slave icon and select Parame-
ters and Edit.)

2. Click the General Tab, select the Analog Slave to be set from the device
list, and click the Advanced Setup Button.

x|
Communication Gycle Time | Mezsage Timer | Slave Function |
Gieneral | L0 Allocation@UT? | 10 AllocationN)
— Unregister Device List
# | Product Mame | Out Size | In Size I

£#0 DRT2-IDIG+WT-0D16 2 Byte 2 Byte

ES | - [¥ Auta allocation as is registered
Register Device List

# | Product Name [OutSize [OwCh [hSize [lWch  [C |
e 0 Byte 16,10 B.. 3300Bit. *

fAdvanced Setup... | Reeister/Unreeisterd

Uplaad | Diownlaad | Compare |

QK I Cancel I

3. Click the Connection Tab, and select User Setup. Select Use Poll Con-
nection and then select Analog Data from the pull-down menu in the Con.
(Connection) Path field for output. At the same time, select Use Bit-Strobe
Connection, and then select Generic Status from the pull-down menu in
the Con. Path field for input.

Device Iformation  Sonnection |

" Buto Connection

QT Sige : |4 Eyte IN Size + |D Byt

= User Setup

¥ Use Foll Gonnection

ouT Size : |4 Byte IN Size : IU Byte
Con. Path : IPmaIUg Data vl Con, Path : IDeIale path vl

¥ Use Bit-Strobe Gonnection
QUT Size : IU Eyte IN Size :

CGon. Path : I vl Gon. Path :

[~ Use COS Connection
OUT Size IU Bivte IN Size

Con. Path I vl Con. Path I vl
I~ Use Gyclic Connection

OUT Size : IU Bt IN Size - |1 Byte
Cion. Path I vl Con. Path : I 'I

COS/Cyelic Heart Beat Timer : I'I ooo me

oK I Cancel I

4. Click the OK Button.
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I/0 Data (Patterns)

Analog Output Data
(Instance 192)

Generic Status Flags
(Instance 121)

5. Click the I/O Allocation (IN) or I/0 Allocation (OUT) Tab, and edit the 1/O
allocations. Select the Smart Slave where the I/O allocations are to be ed-
ited and click the Edit Button to display the Edit I/O Allocate Window.

In the following setting example, analog data allocations are set in the I/O
Allocation (OUT) Tab Page. (In this example, I/O is allocated in block 1,
allocated 3202 (word CIO 3202.)

Allocate the Status Flags in the same area, setting them on the I/O Alloca-
tion (IN) Tab Page.

Edit /O Allocate x|

Block : |vl Start Word : 3200

Allocated : 3202 & Low  ( High

Ocoupied : |4 Byte
Ok I CGanoel |

6. Click the OK Button and use the following window to confirm that I/O has
been allocated correctly.

Edit Device Parameters x|
Communication Gycle Time | Message Timer I Slave Function I
General /O Allocation{OUTY I 10 Allocation IN}
# | Product Mame [ Size | Ch [ | Huto
&p#03 DRT2-DADZ 4 Byte 3202:Bit00 *
Delete
—Memory Block] ————————  ~Memory Block2———————————
Ch | Product Name |A| Ch | Product Name |A|
W 32008100 W 3400800
W 3200808 W 3400803
W 3201:Bit00 W 3401:Bit00
W 3201:Bit06 W 3401:Bit03
W 3202800 #13 DRT2-DA.. W 3402:8it00
W\ 3202EBit08 #13 DRT2-DA. W 3402:Bit08
W 3202:Bit00 #13 DRT2-DA.. W 3403:Bit00
W 3203:Bit08 #03 DRT2-DA.. W 3403803
W 3204:Bit00 W 3404800
W 3204:Bit06 LI W 3404:Bit08 LI
Setup... | Setup.. |
OK | Cancel |

7. Return to the General Tab, and click the Download Button.
8. Click the OK Button and exit the window.

Analog Output Data is used to allocate two words (four bytes) of output data in
the Master. The data format used when data in the Master is allocated is
shown below. Data is allocated as two’s complements.
15 0
Analog output data for Output 0
Analog output data for Output 1

The Generic Status Flag flags are allocated for monitoring flags with mainte-
nance information (Network Power Voltage Monitor Flag, Unit Conduction
Time Monitor Flag, and Analog Cumulative Counter Flag). The following data
format is used when these flags are allocated in the Master (1 byte).

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 [ o [ MRF [ ccw | RHW | NPW | 0 [ o0
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The details of each bit are shown in the following table.

Bit Abbrevia- | Name Details
tion

0 - Reserved. (Always 0.)

1 - Reserved. (Always 0.)

2 NPW Network Power Voltage Mon- | Turns ON when the Network

itor Flag power level drops below the
set monitor value.

3 RHW Unit Conduction Time Moni- | Turns ON when the Unit ON

tor Flag time exceeds the set monitor
value.

4 cCw Analog Cumulative Counter | Turns ON when any of the

Flag cumulated analog values
exceeds the set monitor
value.

5 MRF Unit Error Flag Turns ON when analog con-
version stops due to a Unit
error.

6 - Reserved. (Always 0.)

The following format is used when the Generic Status Flags are allocated,
starting from the rightmost byte of the Master.

Word 15 8 7 0
+1 | | Generic Status Flags |

7-5-3 Functions and Setting Methods

Scaling The default setting is used to perform AD conversion, converting analog out-
put values that have been scaled to a count of 0 to 6,000 into corresponding
digital values in the output signal range. Scaling can be used to change
scaled values that correspond to the output signal range into other values
required by the user (industry unit values). Scaling also eliminates the need
for ladder programming in the Master to perform math operations. The follow-
ing two methods of scaling can be used.

Default Scaling Default scaling converts analog output values into voltage or current values.
The units used are mV or LA. When default scaling is selected, scaling is per-
formed according to the output range, as shown in the following table.

Output | 0to5V | 0to10V | 1to5V |-10to 10V 0to 4to
range 20 mA 20 mA
100% |5,000 mV |10,000 5,000 mV 10,000 mV' 20,000 LLA | 20,000 LA

mV
0% 0000 mV 10000 mV 1,000 mV |-10,000 mV | 0000 LA |4,000 LLA
Off-wire | --- --- 7FFF hex |--- --- 7FFF hex
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User Scaling

User scaling allows analog output values to be scaled to user-defined values.
The conversion values for 100% and 0% are set using the Configurator.

Input Oto5V |0to10V | 1to5V -10 to 0to 4to
range 0V 20 mA 20 mA
100% Set using Configurator (—28,000 to 28,000)
0% Set using Configurator (—28,000 to 28,000)
Off-wire |- | 7FFF hex |- = 7FFF hex

100% value set by
user (scaling point 2)

0% value set by user >
(scaling point 1)

Scaling value

A

Output conversion

Output signal range

0%

100%

Note Reverse scaling, where the 0% scaling value is higher than the 100% scaling
value, is also supported.

Offset Compensation

Offset compensation is used to compensate for error that occurs during scal-
ing. The offset amount is added to the scaled line before processing, as
shown in the following diagram. The offset (error) value can be input between
-28,000 and 28,000, but if underflow or overflow occurs in the scaled line, the
100% or 0% output will not be possible. The High Limit is 7FFE hex and the
Low Limit is 8000 hex.

Note The offset value can be set even when using default scaling.

Upper limit 7FFE ——M —»

100% scaling value ——

i 7FFF)

Cannot output 100% !
value even if set to

Scaling line

Offset value
(-28,000 to
+28,000)

Output (signal) range
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Setting Using the DeviceNet Configurator

1,2,3... 1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)

2. Select the Tab Page for the output where scaling is to be performed, and
select Scaling under the Function Choice heading.

General Analog Qutput 0 I Analog Output 1 |

1/0 Gomment : Iﬂctuator‘l

Last Maintenance Date : I2002)"U1 A - l Adjustment..

—Function Choice

[~ Cumulated Gount

Ranee/Fault State | Scaline |

Parameter Mame | Yalue |
0000 Qutput Range 0-8y
0007 Fault State Lowe Limit
—Help
MOTE Qutput Range isn't enabled ;l Default : 0 - 5
only by changing this parameter.
RESET or re-start iz required. j

Default Setting |

O I Cancel |

3. To select the scaling type, click the Scaling Tab, and select either Default
Scaling or User Scaling. The following example shows when User Scal-
ing is selected.

Gieneral  Analoe Output 0 | fnalog Output 1 |

/0 Gomment : |Hctuatur1

Last Maintenance Date : IEDDZ/DU'W 'I Adjustment...

—Function Choice
¥ Scaling [ Gumulated Count

Raree/Fault State  Scaling I

Parameter Mame | Walue |
0000 Scaling Type IDefauIt Sealing ;I

0001 Scaling Point 0%
0002 Scaling Paint(100%)
0003 Scaling Offset 1]

|Default Scaling

—Help
Thiz parameter is available only ;l Default : Default Scaling
when SCALING in Function Choice

Faram is selected. j

Default Setting |

O Cancel
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4. For user scaling, set the 0% value in the Scaling point 1 field, and set the
100% value in the Scaling point 2 field.

Edit Device Parameters x|

General Analog Output 0 I Analog Output 1 I

I/ Comment : IF\Ctuatnﬂ

Last Maintenance Date - I2DDZ;’D1 Fin| - Bdjustment

— Function Choice

v Scaling [~ Cumulated Gount
Rarge/Fault State  Sealing I
Farameter Mame | Value
0000 Scaling Type Default Scaling
0007 Sealing Point{% 1]
0002 Scaling Paint{100%) Im
0003 Scaling Offset 1]
—Help
Thig parameter iz available only - Diefault : 6000
when both SCALING in Function M - ~23000
Choice Param and USER SCGALING LI hax : 28000
Default Setting

oK | cancel |

5. For offset compensation, set the offset value in the Scaling Offset field.
Also select either Default Scaling or User Scaling in the Scaling Type
field.

Parameters x|

General  Analog Output 0 I finalog Output 1 I

LD Camment : IPqt:tuatnr'I

Last Maintenance Dats - IZDDZ/DUD] vl Adjustment

—Function Choice

v Scaling [~ Cumulated Gount

Range/Fault State Sealine |

Parameter Mame | Walue |
0000 Scaling Type Default Scaling
0001 Scaling Point (0% 0

0002 Scaling Point(100%} G000

z Dffset

-~ Help
Thiz parameter iz available only - Default : 0
when both SGALING in Function Min : 23000

Chaice Param and USER SCALING LI Iazx : 28000

Default Setting |

oK ] canca |

6. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

7. Click the OK Button and exit the window.
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User Adjustment

t
f
t

Depending on factors such as the characteristics and connection methods of

he output device, the output can be adjusted to compensate for error in the
inal output. The following diagram shows when compensation is applied to
he conversion line at the two points for 0% and 100%.

Conversion data

After adjustment

¢ Before adjustment

0% -

- 100% Voltage/current

The ranges supported for adjustment (—5% to +5%) are shown in the following
table. If adjustment cannot be performed within the following ranges, check

the method being used to connect the output device.

Output range Low Limit High Limit
Oto5V —-0.25t00.25V 4.75t05.25V
1to5V 08to1.2V 48to5.2V
Oto10V -0.5t00.5V 9.5t010.5V
-10to 10V -11t0 9.0V 9.0to 11V
4 to 20 mA 3.2t04.8 mA 19.2t0 20.8 mA
0to 20 mA 0.2to 1.0 mA 19t0 21 mA

Setting Using the DeviceNet Configurator

1,2,3...
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1. Double-click the icon of the Analog Slave to be set in the Main Window and

open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)
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2. Select the Tab Page for the output to be adjusted, and click the Adjust-
ment Button. (At the same time set the output range again.)

x|
General Analog Qutput 0 I Analog Output 1 |
10 Gomment : IHctuatorH
Last Maintenance Date : |2002f06/21 vl
i~ Function Choice
¥ Scaling [ Cumulated Count
Ranee/Fault State Scaling |
Parameter Mame | Walue |
0000 Scaling Type Detault Scaling
0001 Scaling Point{s 0
0002 Scaling Point{100%) G000
0003 Scaline Offzet 100
—Help
This parameter iz available only - Default : 0
when both SGALING in Function Min : 23000
Choice Param and USER SCALING LI Max : 28000
Default Setting |
Ok I Cancel I
Adjusting the Low Limit 3. Output the value that is equivalent to 0% from the Master Unit. Always per-

form adjustment with the 0% value.

4. Adjust the analog value that is output from the terminal using the Low Limit
slide bar, as shown in the following window. Repeat adjustments until the
correct 0% value is output from the output device. After compensation is
completed, click the Fix lower adjusting value Button.

Adjustment x|
—Object
Ch Och
Range : 0-85Y
Present Value :
— Upper Adjustment
-5.00% 5.00%
T z o
|
Value : Fix upper adjusting ‘Value |
— Lower Adjustment
-5.00% 5.00%
fo o 5 g o 5 o & & 50
&
Walue -218% Fix lower adjusting Value |
Default Setting

5. To return to the default settings, click the Default Setting Button

6. Close the Adjustment Window, return to the General Tab, click the Down-
load Button, and then click the Reset Button to reset the Unit.

7. Click the OK Button and exit the window.
Adjusting the High Limit 8. Output the value from the Master Unit that is equivalent to the Output Unit’s

maximum (100%) value. Adjustment is best performed using the 100% val-
ue, but can be performed using a lower value.

9. Adjust the analog value that is output from the terminal using the High Limit
slide bar, as shown in the following window. Repeat adjustments until the
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correct 100% value is output from the output device. After compensation is
completed, click the Fix upper adjusting value Button.

Adjustment x|
—Object
Ch Och
Range : 0-85Y
Present Value :
— Upper Adjustment
-5.00% 5.00%
A PN
J
Value : 1.28% Fix upper adjusting ‘Value |
— Lower Adjustment
-5.00% 5.00%
|
Walue -218% Fix lower adjusting Value |
Default Settine

Note If the High Limit adjustment is not performed for the 100% value, a discrep-

Cumulative Counter

ancy will occur when the Low Limit is adjusted, so always adjust the Low Limit
of Output Terminals before adjusting the High Limit.

The cumulative counter calculates an approximation to the integral of analog
output values over time. The cumulated value can be calculated in “count
hours” (by selecting “hours”) or “count minutes” (by selecting “minutes”). The
count value is the analog output value in the industry unit obtained after scal-
ing. For example, 100.0 count hours indicates a value equivalent to an analog
output value of 100 counts continuing for one hour. The counter range for a
four-byte area (two words) for count hours or count minutes is —214,748,364.8
to 214,748,364.7. Data is displayed on the Configurator in units of 0.1 hours
or minutes.

Monitor values can also be set in the Unit. When the cumulated count value
exceeds the set monitor value, the Cumulative Counter Flag in the area for
Generic Status Flags turns ON.

Analog output value Cumulated value (count

x hour or minute)
_L_L __~
|/ P —
Time t
+—>
Division width
(See note.)

Note The following table shows the divisions for the cumulative counter.
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Unit Divisions
Hour 3.6 s (1/1,000 hour)
Minute 60 ms (1/1,000 minute)
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Setting Using the DeviceNet Configurator

1,2,3... 1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)

2. Select the Tab Page for the output where the cumulated counter is to be
set, and select Cumulated Count under the Function Choice heading.

General Analog Qutput 0 I Analog Output 1 |

1/0 Gomment : Iﬂctuator‘l

Last Maintenance Date : IQUUQJ(U‘SJ"Q1 'l Adjustment..

—Function Choice
[ Scaling ¥ & :
Range/Fault State |Oumulated Gount |

Parameter Mame | Yalue |
0000 Qutput Range 0-8y
0007 Fault State Lowe Limit
—Help
MOTE Qutput Range isn't enabled ;l Default : 0 - 5
only by changing this parameter.
RESET or re-start iz required. j

Default Setting |

O I Cancel |

3. To set the counter unit, click the Cumulated Count Tab and select Hour
or Minute from the pull-down menu in the Cumulated Timer field.

Gieneral  Analoe Output 0 | fnalog Output 1 |

/0 Gomment : |Hctuatur1

Last Maintenance Date : IEUU2/UE/21 vl Adjustment...

—Function Choice

[~ Scaling W Gumulated Count

Range/Fault State  Gumulated Count I

Parameter Mame | Value |
0000 Threshold Cumulated Gounter 00
0001 Gumulated Timer IHour LI

Howr

—Help
Chooge the time unit of Cumulate ;l Default : Hour

function.
I]
Default Setting |

(o8 Cancel
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Setting Output Value
for Errors

Setting Patterns

4. To setthe monitor value, click the Cumulated Count Tab, and input the de-
sired value in the Threshold Cumulated Counter field.

Edit Device Paran x|

General  Analoe Output 0 | Analoe Output 1 |

L0 Comment : Iﬂctuator‘l

Last Maintenance Date : IZUDZ/UE/ZT vl

—Function Choice
[~ Scaline

Rarge/Fault State  Gumulated Count I

Adjustment..

¥ Cumulated Count

Parameter Mame | Value |
0000 Threshold Cumulated Gounter Im
000 Gumulated Timer Hour

—Help

If Gumulated Counter is ersater ﬂ Default : 0.0

than this parameter, then Min : 2147483648

THRESHOLD EXCEED LI Max : 2147483647
Default Setting |

oK I Cancel I

5. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

6. Click the OK Button and exit the window.

The value that is output when communications errors (time-out and BusOff
errors) occur can be set for each output. The four output value settings are set
using the Configurator.

Low limit Outputs the values in the following table according to the output range.

High limit Outputs the values in the following table according to the output range.

Hold last state Holds and outputs the value from immediately before the error occurred.

Zero count Outputs the value when 0 is written from the Host. This setting will be affected by scaling
settings that are used.

Output Ranges and Values

Output range Low limit High limit Hold last state
Oto5V -0.25V 525V Holds value.
1to5V 0.8V 52V Holds value.
Oto10V -05V 105V Holds value.
—-10to 10V 11V 11V Holds value.
410 20 mA 3.2mA 20.8 mA Holds value.
0to 20 mA 0 mA 21 mA Holds value.

Note When a node address has been used more than once or a Unit error has
occurred, the current output will be 0 mA and the voltage output will be 0 V,

regardless of the setting.

Setting Using the DeviceNet Configurator
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1. Double-click the icon of the Analog Slave to be set in the Main Window and
open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Slave icon and select Pa-
rameters and Edit.)
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2. Select the Tab Page for the output where the error output value is to be set,
and select the desired item from the pull-down menu in the Fault State

field.
x|
General  Analoe Output 0 | fnaloe Output 1 |
/0 Comment IchtuatDr‘I
Last Maintenance Date lm Adjustment...

i~ Function Chaoice
[~ Scaling

Range/Fault State ICumu\ated Gaunt |

¥ Cumulated Count

[ Value |
0 -5y

Parameter Name
0000 Output Ranee

0001 Fault Gtate Low Limit -l
Hold Last State
Lowe Limit
Zero Count
—Help

Selecting Low Limit causes the il Default : Low Limit

output to step down to -5% during a

communications fault. LI

Default Setting |

QK I Cancel I

3. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

4. Click the OK Button and exit the window.]

7-6 Temperature Input Terminals

7-6-1

DRT2-TS04T and DRT2-TS04P Temperature Input Terminals

General Specifications

Item

Specifications

Model

DRT2-TS04T DRT2-TS04P

Input type

Thermocouple input Platinum resistance thermometer input

Number of I/O points

4 inputs (Occupies 4 input words in the Master when normal display mode is selected or 8
input words when 1/100 display mode is selected.)

Communications power
supply voltage

11 to 25 VDC (supplied through communications connector)

Current consumption

70 mA max. (24 VDC)

Noise immunity

Conforms to IEC61000-4-4, 2.0 kV

Vibration resistance

10 to 150 Hz, 0.7 mm double amplitude

Shock resistance

150 m/s?

Dielectric strength

500 VAC between isolated circuits

Insulation resistance

20 M2 min. at 100 V DC (default value)

Ambient temperature

Operating: —10 to 55°C (with no icing or condensation)
Storage: —25 to 65°C

Ambient operating
humidity

25% 1o 85%

Atmosphere

Must be free from corrosive gases.

Mounting method

35-mm DIN track mounting

Mounting strength

50 N (10 N in the DIN track direction)

Screw tightening torque

M3: 0.5 N-m
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Item Specifications
Terminal strength Pulling: 50 N
Weight 160 g max. 160 g max.
Performance Specifications
Item Specifications
Model DRT2-TS04T DRT2-TS04P (See note 1.)
Input type Switchable between R, S, K1, K2, J1, J2, T, B, | Switchable between PT, JPT, PT2, and JPT2

L1, L2, E, U, N, W, and PL2

When set with Configurator: Input types can
be set individually for each input.

Wen set with DIP switch: The same input type
setting applies to all 4 inputs.

When set with Configurator: Input types can
be set individually for each input.

Wen set with DIP switch: The same input type
setting applies to all 4 inputs.

Indicator accuracy

(x£0.3% of indication value or +1°C, whichever
is larger) £1 digit max.
(See note 2.)

Indicator Accuracy in Exceptional Cases

Input type and
temperature range

K1, K2, T, and N below
-100°C

U, L1, and L2
R and S below 200°C

Input accuracy

+2°C +1 digit max.

+2°C +1 digit max.
+3°C 1 digit max.

B below 400°C Not specified.

w +0.3% of indication value or
+3°C (whichever is larger) =1
digit max.

PL2 +0.3% of indication value or
+2°C (whichever is larger) +1

digit max.

—200 to 850°C input range:
(£0.3% of indication value or +0.8°C, which-
ever is larger) £1 digit max.
—200 to 200°C input range:
(£0.3% of indication value or +0.5°C, which-
ever is larger) £1 digit max.

Conversion cycle

250 ms/4 points

Temperature conversion
data

decimal when 1/100 display mode is selected.)

Hexadecimal data (4-digit hexadecimal when normal display mode is selected or 8-digit hexa-

Isolation method

Between input and communication lines: Photocoupler isolation
Between temperature input signals: Photocoupler isolation

Effects of Mounting

Direction on Indicator

Accuracy

378

Note 1.

A current of 0.35 mA flows to sensors connected to the DRT2-TS04P.

2. The indicator accuracy specifications differ depending on the mounting di-
rection. Refer to the above table for details.

In the DRT2-TS04T, a cold junction compensator is included in the Terminal
Block. The indicator accuracy will be reduced depending on the mounting
direction if just the Terminal Unit itself is replaced and the serial numbers of
the Terminal Block and Terminal Unit do not match. The serial numbers of the
Terminal Block and Terminal Unit can be found on the labels affixed to the

Units as shown below.

Terminal Unit Label

Remove the terminal block. The label is attached

to the Unit under the terminal block.

OMRoON DRT2-TSO04T
TEMPERATURE INPUT TERMINAL
SOURCE : 24V DC 0.07A

INPUT _: Thermecouple ¢

LIS
ser No. 0001 o '8V, 26p A.8.C
Lot No. 11540 Cli1.2Zn.26p 118
OMRON Corporation MADE IN JAPAN

IND. CONT. EQ. SER Muo.
wi i c € 0001
0N1875 LOT Mo,
11540

Terminal Block Label

The label is attached to the
back of the terminal block.
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If the serial number of the terminal block and Unit are the same, basic perfor-
mance specifications apply regardless of the mounting direction. If the serial
numbers are different, the following indication accuracies apply.

Mounting direction Input accuracy
Mounted normally (1) As specified in the Performance Specifications.
Mounted in any other +0.3% of indication value or +2°C (whichever is larger)

direction other than (1) =1 digit max.

Indicator Accuracy in Exceptional Cases

Input type and temperature Input accuracy
range

K1, K2, T, and N below —100°C | +3°C +1 digit max.

U, L1, and L2 +3°C +1 digit max.

R and S below 200°C +4°C +1 digit max.

B below 400°C Not specified.

W +0.3% of indication value or +4°C
(whichever is larger) +1 digit max.

PL2 +0.3% of indication value or +3°C

(whichever is larger)

Names and Functions of Parts

Rotary switches
(Set the node address.)

DIP switch

DeviceNet Indicators (Sets the input range.)

Communications
connector

Cold junction compensator

(DRT2-TSO04T only)

Adjusts the input temperature. Do not
Removable Terminal Block touch or remove the compensator.

With the DRT2-TS04T, the indicator accuracy is
reduced for exceptional cases and non-standard
mounting directions. For details, refer to the
Performance Specifications earlier in this
section.
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Setting the Input Type

Setting with the DIP
Switch

The input type can be set using the DIP switch or the Configurator.
1 2 3 4 5 6 7 8

Set each pin according to the following table.lp

380

Pin No. Setting Specifications
SwWi1 The settings on pins 1 to 4 select | This setting is enabled only when
SW2 the input type (input range). See | pin 8 is ON.
the following table for the various | pefault setting: All pins OFF
Sw3 combinations and corresponding
SW4 input type settings.
SW5 Sets the temperature display to ON: 1/100 display mode
normal or 1/100 display mode. OFF: Normal display mode
(Displays data to 0.01 precision.) | Default setting: OFF
SW6 Selects °C or °F display. OFF: °C conversion
ON: °F conversion
Default setting: OFF
SwW7 Sets the temperature display to ON: DRT1 1/100 display mode
DRT1-compatible 1/100 display OFF: Not used.
gl‘gge)’ (Displays data to 0.01 preci- |\, ) o 7 is ON, the DRT1-com-
' patible 1/100 display mode will be
used, regardless of the setting of
pin 5.
Default setting: OFF
SW8 Selects the input type setting OFF: Set with Configurator.
method. ON: Set with DIP switch.
When the input type is set with the | The other DIP switch pin settings
DIP switch, all 4inputs are setto | 5r¢ disabled when pin 8 is OFF.
the same input type. .
To set different input types, use the | Default setting: OFF
Configurator to make the settings.
DRT2-TS04T
Swi1 sSw2 SW3 sSw4 Input type
OFF OFF OFF OFF R
ON OFF OFF OFF S
OFF ON OFF OFF K1
ON ON OFF OFF K2
OFF OFF ON OFF J1
ON OFF ON OFF J2
OFF ON ON OFF T
ON ON ON OFF E
OFF OFF OFF ON L1
ON OFF OFF ON L2
OFF ON OFF ON U
ON ON OFF ON N
OFF OFF ON ON w
ON OFF ON ON B
OFF ON ON ON PL2
ON ON ON ON Not used.
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Note

Setting Using the
DeviceNet Configurator

1,2,3...

If the settings are incorrect, the MS Indicator will flash red and the Unit will not
operate. In this case, make the settings again and reset the power supply.

DRT2-TS04P
SWi1 SW2 sw3 | sw4 Input type
OFF OFF Always OFF. PT
ON OFF JPT
OFF ON PT2
ON ON JPT2

If the settings are incorrect, the MS Indicator will flash red and the Unit will not
operate. In this case, make the settings again and reset the power supply.

1.

Always set pin 8 to ON if the DIP switch is used to set the ranges. If this pin
is OFF, the DIP switch settings will not be enabled.

The DIP switch settings are read when the power is turned ON.

The 1/100 display mode and °C/°F display settings cannot be set individually for
each input.

When the display mode is set to 1/100 display mode with the DIP switch
(pin 5 ON), the connection path must be set with the configurator. Refer to
7-6-2 Temperature Input Terminal Display Modes for detalils.

If “1/100 display” is not selected in the 1/O data in the connection path set-
tings from the Configurator, the temperature data will be 0.

When a DRT1-series Temperature Input Terminal (DRT1-TS04T or
DRT1-TS04P) is being replaced with one of these DRT2-series Slaves and
the 1/100 display mode is being used, refer to the following table and set
the appropriate display mode.

Sw7 SW5 Display mode
OFF OFF Normal display
OFF ON 1/100 display
ON Not used. DRT1-compatible 1/100 display

Use the following procedure to set the input type for each input using the Con-
figurator.

1.

Double-click the icon of the Slave to be set in the Main Window and open
the Edit Device Parameters Window. (From the Maintenance Mode Win-
dow, click the right mouse button over the Slave icon and select Parame-
ters and Edit.)

2. Select the Tab Page for the input where the sensor settings will be set.
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3. Select the desired sensor from the pull-down menu in the Sensor Type

field.

Temperature Input 3 ]
Temperature hput 0

Temperature Input 2 1
General

=l

Data comparizon between channels ]
Temperature Input 1 ]

140 Comment : |

Last Maintenance Date = 200401/ -

Function Choice

[~ Peak/Bottam
[T TapValley

[~ Comparator
™ Cumulated Count

[T Moving Average
[" Scaling

Range/Data Allocation

Adjuztment

[T Rate of Change

Parameter Name

[ Value

0000 Iput Type

[ Rt 700G Dto3000F)

0001 Temperature Datal Allocation
0002 Temperature Data2 Allocation

KA=20040] 200G/ -300to2300F
k{0 0taB00.0C./0.0t0200.0F)
Ji-100taB860C/~100ta1 5O0F}
Ji0.0to400.0C/0.0t0750.0F)
Ti-200.0t0400.0C/-300.0t0700.0F)
E{DtoS00C: Tta1100F)
L{=100to850C,~100ta1 500F)

Help
MOTE! Input Type isn't enabled only by J

start iz required.

Detault Setting

changine this parametsr. RESET or re-

oK

|  #otn |

Reset Button to reset the Unit.

5. Click the OK Button and exit the window.

Temperature Ranges
by Input Type

Return to the General Tab, click the Download Button, and then click the

The input type can be set with the DIP switch or Configurator. The following
tables show the temperature ranges for each input type.

DRT2-TS04T
Input type Temperature range (°C) Temperature range (°F)
R 0to 1,700 0 to 3,000
S 0to 1,700 0 to 3,000
K1 —200 to 1,300 —-300 to 2,300
K2 0.0 to 500.0 0.0 to 900.0
J1 —100 to 850 —-100 to 1,500
J2 0.0 to 400.0 0.0 to 750.0
T —200.0 to 400.0 —-300.0 to 700.0
E 0 to 600 0to 1,100
L1 —100 to 850 —-100 to 1,500
L2 0.0 to 400.0 0.0 to 750.0
u —200.0 to 400.0 —-300.0 to 700.0
N —200 to 1,300 —-300 to 2,300
W 0 to 2,300 0to 4,100
B 100 to 1,800 300 to 3,200
PL2 0 to 1,300 0 to 2,300
DRT2-TS04P
Input type Temperature range (°C) Temperature range (°F)
PT —200.0 to 850.0 —-300.0 to 1,500.0
JPT —200.0 to 650.0 —-300.0 to 1,200.0
PT2 —200.0 to 200.0 —-300.0 to 380.0
JPT2 —200.0 to 200.0 —-300.0 to 380.0
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Convertible

Note The temperature ranges listed above are the ranges in which the input accu-
racy is within the specified range.

Temperature Ranges

DRT2-TS04T

DRT2-TS04T

Note

Note

The convertible data range depends on the selected sensor, as shown in the
following tables.

Input type °C Display °F Display

R —-201t0 1,720 FFEC to 06B8 |-20 o 3,020 FFEC to OBCC
S -201t0 1,720 FFEC to 06B8 |-20 to 3,020 FFEC to OBCC
K1 —220 to 1,320 FF24 to 0528 -320 to 2,320 FECO to 0910
K2 —20.0t0 520.0 |FF38to 1450 —20.0t0 920.0 |FF38 to 23F0
J1 —120 to 870 FF88 to 0366 -120 to 1,520 FF88 to 05F0
J2 —20.0t0 420.0 |FF38to 1068 -20.0t0 770.0 |FF38to 1E14
T —220.0 t0 420.0 | F768 to 1068 —-320.0to 720.0 |F380to 1C20
E —20 to 620 FFEC to 026C |-20to 1,120 FFEC to 0460
L1 —120 to 870 FF88 to 0366 -120 to 1,520 FF88 to 05F0
L2 —20.0t0 420.0 |FF38to 1068 —-20.0t0 770.0 |FF38to 1E14
U —220.0 t0 420.0 | F768 to 1068 —320.0to 720.0 |F380to 1C20
N —220 to 1,320 FF24 to 0528 -320 to 2,320 FECO to 0910
w —20 to 2,320 FFEC to 0910 |-20to 4,120 FFEC to 1018
B 80 to 1,820 0050 to 071C 280 to 3,220 0118 to 0C94
PL2 -20 to 1,320 FFEC to 0528 |-20 to 2,320 FFEC to 0910

1. The display data will be clamped at the minimum value when the value is
below the minimum display value but higher than the value at which an
off-wire condition is detected.

2. When an off-wire condition is detected, the display data will be 7FFF. (In

1/100 display mode, the display data will be 7FFF FFFF.)

Input type °C Display °F Display

PT —220.0t0 870.0 |F768t0 21FC |-320.0 to F380 to 3B60
1,520.0

JPT —220.0t0 670.0 |F7681to 1A2C |-320.0to F380 to 2FA8
1,220.0

PT2 —220.0 t0 220.0 | F768 to 0898 —320.0 to 400.0 |F380 o OFAO

JPT2 —220.0 t0 220.0 |F768 to 0898 —320.0 to 400.0 | F380 to OFAO

1. Ifthe Unit is subjected to sudden temperature changes, moisture may con-
dense in the Unit and cause incorrect indications. If there is condensation,
remove the Unit from service and keep it at a steady temperature for about
1 hour before using it again.

2. If the input temperature exceeds the convertible range, the temperature

data will be clamped at the minimum or maximum value.

If the temperature exceeds the convertible range by a certain value, an
off-wire condition (broken or disconnected input wire) will be detected and
the temperature data will be set to 7FFF. If the input temperature returns
to the convertible range, the off-wire detection function will be reset auto-
matically and normal conversion data will be stored.
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Terminal Arrangement

DRT2-TS04T
NC | INO NC IN1 N NG IN2 NC IN3
+ + + +
NC | N0 | NC | N1 N2 1 ne | NS
Cold junction compensator
Adjusts the input temperature. Do not touch or remove
the compensator. The correct temperature data will not
be displayed if the compensator is disturbed.
DRT2-TS04P
INO INO IN1 IN1 NG IN2 IN2 | IN3 | IN3
A b A b A b A b
INO N IN1 IN2 IN3
NC B C B NC NC B NC B
Wiring
DRT2-TS04T DRT2-TS04P
Thermocouple input Platinum-resistance
thermometer input
NG | INo n;io INO
+ b
INO
INO B

<

Note When all of the inputs are not being used, an off-wire condition may be
detected in the unused, open input terminal. To prevent an off-wire detection,
wire the unused input terminals as shown in the following diagram.

DRT2-TS04T DRT2-TS04P
Thermocouple input Platinum-resistance
thermometer input

NG | INO INO-INO
+ A b

INO

II\iO B

Short the terminals.

Connect a resistance
of 50 Q to 150 Q.
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7-6-2 Temperature Input Terminal Display Modes

Normal Display Mode

Default Settin

1/100 Display Mode

The input temperature data is converted to 4-digit hexadecimal digital data
and transmitted to the Master. If the conversion data is negative, the negative
value is expressed as the two’s complement.
The four inputs occupy 4 words in the Master, as shown in the following dia-

gram. If the input type’s data has 0.1 digits, the value transmitted to the mas-
ter is 10 times the actual value. (The decimal point is omitted.)

15141312 1110 9 8 7 6 5 4 3 2 1 O

First word + O

Input 0 Temperature conversion data

First word + 1

Input 1 Temperature conversion data

First word + 2

Input 2 Temperature conversion data

First word + 3

Input 3 Temperature conversion data

* Example 1: R type thermocouple at 1,000°C
1,000 converted to hexadecimal — 03E8 hex

* Example 2: U type thermocouple at 350.0°C
350 x 10 = 3,500 converted to hexadecimal — 0DAC hex

The input temperature data for all input types is transmitted to the Master as
data with precision to 0.01 digits. The temperature data is multiplied by 100
and converted to 8-digit hexadecimal digital data (four long values).

If the conversion data is negative, the negative value is expressed as the two’s

complement.

The four inputs occupy 8 words in the Master, as shown in the following dia-

gram.

First word + 0

First word + 1

First word + 2

First word + 3

First word + 4

First word + 5

First word + 6

First word + 7

15141312 1110 9 8 7 6 56 4 3 2 1 0

Input 0 Temperature conversion data (rightmost)

Input 0Temperature conversion data (leftmost)

Input 1 Temperature conversion data (rightmost)

Input 1 Temperature conversion data (leftmost)

Input 2 Temperature conversion data (rightmost)

] ] ]
Input 2 Temperature conversion data (leftmost)

Input 3 Temperature conversion data (rightmost)

Input 3 Temperature conversion data (leftmost)
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* Example 1: 850.00°C
850 x 100 = 85,000 converted to hexadecimal — 0001 4C08 hex
Rightmost data = 4C08 hex; Leftmost data = 0001 hex

e Example 2: —200.00°C
—200 x 100 = —20,000 converted to hexadecimal — FFFF B1EO hex
Rightmost data = B1EO hex; Leftmost data = FFFF hex

Setting the 1/100 Display Mode

M Using the Slave’s Default Connection Path

1,2,3... 1. Turn ON pin 5 of the Slave’s DIP switch. (Select 1/100 display mode.)

2. Turn ON the Master and Slave power supplies. At this point, the Slave will
not be in 1/100 display mode.

3. Double-click the icon of the Slave to be set in the Main Window and open
the Edit Device Parameters Window.

Edit Device Parameters

Temperature Input 2 ] Temperature Input 3 ] Data comparison between channels ]
Gieneral ] Temperature Input 0 ] Temperature Input 1 ]
Comment : |
Metwark Power Woltage : 0 w90 - 2500
Unit Gondustion Time : Y Hours (0 - 429496729 Hours )
Default Gonnection Path (Tn ) : |Temperatura Datal j
Temperature Datal -
Default Gonnection Path { Out J -
Temperature Data? J
Temperature Data2 /1000
Last Maintenance Date @ |Seneric Status
SHOT Status
Temperature Status hd
Dip=-5i Pozition : 00000000 ON:1, OFF : 0
Default Setting
Upload | LDiownload | Ciompare | Feset
ok | weon |

4. Select Temperature Datal (1/100) or Temperature Data2 (1/100) from
the pull-down menu in the Default Connection Path (In) field. Click the
Download Button and then click the Reset Button to reset the Unit.

H Using the Master’s Connection Path

1,2,3... 1. Turn ON pin 5 of the Slave’s DIP switch. (Select 1/100 display mode.)

2. Turn ON the Master and Slave power supplies. At this point, the Slave will
not be in 1/100 display mode.

3. Double-click the icon of the Master to be set in the Main Window and open
the Edit Device Parameters Window.
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4. Select a Slave in the Register Device list and click the Advanced Setup
Button to open the Advanced setting Window.

Parameters
Communication Cyele Time | Meszage Timer | Slave Function |
General IO Allocation(OUT) | L0 Allocation IM)

~ Unregister Device List
# | Product Mame

| Qut Size | In Size |

o> | - | ¥ futo allocation as is registered.

# Product Mame Qut Size | Out Ch Ih Size hich G
DRT2-TS04P

—Register Device List

16 Byte  3200:Bit.

ﬂdvancé;p...

Upload | LDownload | Ciompare |

Register./Unregisterd

ok | Hevbn |

Click the Connection Tab, select User Setup, and select the type of con-
nection being used. Select Temp. data1 (4B/EU) from the pull-down menu
in the Con. (Connection) Path field for input and then click the OK Button.

Note The 1/100 display mode cannot be selected when a Bit-Strobe con-
nection is being used.

Advanced setting

Device Information  Connection |

 futo Gonnection
s

Eite I e s 16 Eiyte
i Usei(up
W Llsze Pall Gonnection
QUT Sige: [0 Byte IN Size
Gon. Path @ vI Gon. Path @

[~ Use Bit-Strobe Connection

OUT Size: [0 Byte 1M Size :

Temp. datal@BAEL -
Gon. Path - vl Gon, Path : | Temp. datal 4B/ELD (¥
™ Use GOS Connection
QUT Sige: [0 Byte IN Size
Gon. Path @ vI Can. Path : vI
[ Use Gyclic Gonnection

OUT Sige: [0 Byte N Size - 5 Byte
Cian. Path - vl Can. Path : 'I

e Gryelic [Heant Beat Timer I1 ooo me

ok | et |
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6. Return to the Edit Device Parameters Window and click the I/O Allocation
(IN) Tab. Click the Edit Button to display the Edit I/O Allocate Window.

Parameters

Communication Cyele Time |

Slave Function

Meszage Timer |

Gieneral | 1 AillacationOUT) /O Allocation TN
# [ Product Hame | Size [ch [o] At |
Lp#00 DRTZ-T304F 16 Byte  3300:Bit00 3

Delete |

—Memaory Block 1

Information |

—Memaory Block 2

Setup... |

Ch | Froduct Name Al Gh

W 3300:B100 #10 DRT2-TS0..

W 3300:Bit03 #00 DRT2-TE0

W 3301:BiH00 #10 DRT2-TS0..

W 3501:Bit03 #00 DRT2-TE0

W 3302:B100 #10 DRT2-TS0..

W 3302:Bit03 #00 DRT2-TE0

W 3302:B100 #10 DRT2-TS0..

W 3303:Bit03 #00 DRT2-TE0

W 3304:8100 #10 DRT2-TS0..

W 3504:Bit05 #00 DRT2-T30 j

Froduct Name

Setup...

ok | et

7. Set the allocated words in the Edit I/O Allocate Window,

—Fall

Elock : [~

Allocated : [3300 ‘o e

Occupied : Im Eyte

Start Word :

2300

¢ High

Eiloacsf IT he
Allezated s IU e
L6 jej[=a IU Eyte

Start Wi

& High

o]

Cancel

Click the General Tab in the Edit Device Parameters Window and click the

Download Button. The Master will be reset and will restart with the spec-

ified connection type, I/0 data, and allocated words.

Edit Device Parameters

Gommunication Gycle Time |
General

IO AllocationOUT) |

Slave Function
L0 Allocation I}

Meszage Timer |

—Unregizter Device List

# | Product Mame

| Dyt Size | In Size |

e | » | W futo allocation as is registered.

—Resister Device List

# Product Mame
DRT2-TS04P

Advanced Setup.. |
= /

Qut Size
0 Byte

Qut Ch In Size In Ch G

3000:Bit. *

16 Byte

Beeieter/inresisterd

Upload | Daownload %

Compare |

Lo ]

A7)l
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Note

DRT1-compatible
1/100 Display Mode

1. After selecting 1/100 display mode by turning ON pin 5 of the DIP switch,
the 1/100 display mode must be enabled by setting the connection path

with the Configurator.

If the normal display mode is selected for the I/O data in the Configurator,
the temperature data will be 0.

2. In 1/100 display mode, the temperature data will be converted to two plac-
es below the decimal even though the actual resolution is not 0.01°C (or
°F). Consequently, the 0.1°C/°F or 0.01°C/°F display digits may jump back
and forth between values. Treat any values displayed beyond the specified
input resolution as reference data.

The input temperature data for all input types is transmitted to the Master as
data with precision to 0.01 digits. In DRT1-compatible 1/100 display mode, a
single temperature data value is multiplied by 100 and transmitted to the Mas-
ter as 6-digit signed hexadecimal data (4 integer digits and 2 digits below the
decimal point). At this point, the data is divided into two words and the two
words are transmitted alternately at 125-ms intervals (each word contains one
part of the temperature value).

The four inputs occupy 4 words in the Master, as shown in the following dia-

gram.

First word + O

First word + 1

First word + 2

First word + 3

15141312 1110 9 8 7 6 5 4 3 2

10

T T T
Input 0 Temperature conversion data

Input 1 Temperature conversion data

Input 2 Temperature conversion data

Input 3 Temperature conversion data
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390

The following diagram shows how the temperature data is divided into two
words and the structure of each word.

Temperature data (Actual temperature x 100 in hexadecimal

NN

Data format for the leftmost 3 digits of data
15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
Word order| Degrees Off-wire
fl 1l fl Not used.
> b’?f{”}”’ggé""’o’as’"] ******** x16° x16¢ x16°
. Leftmos M . Norma
1: Rightmost  1: °F 1: Error Always 0
Data format for the rightmost 3 digits of data
15 14 13 12 1110 9 8 7 6 56 4 3 2 1 O
Word order | Degrees Off-wire N
fl fl fl ot used.
R e R R B S «162 16! «16°
0: Leftmost | 0:°C 0: Normal Always 0
1: Rightmost| 1: °F 1: Error
Word order flag: Indicates whether the word contains the rightmost or leftmost 3 digits.
Degrees flag: Indicates whether the temperature units are °C or °F.
Off-wire flag: A value of 1 indicates an off-wire condition was detected. In this case, the

leftmost 3 digits will be 7FF and the rightmost digits will be FFF.

The rightmost 3 digits and leftmost 3 digits are sent to the Master alternately
in 125-ms intervals, as shown in the following diagram.

\ 125 ms | 125 ms | 125 ms |
Leftmost 3 digits ><Rightmost 3 digits><Leftmost 3 digits
Data refreshing Data refreshing Time
Example 1: 1130.25 °C
Temperature x 100: 113,025
Transmitted value: 01B981 (113,025 in hexadecimal)
Leftmost 3 digits
Flags x16°| x16*| x16°
Temperature
15/14{13{12|11t0 8| 7to4 | 3t0 0 conversion data
0/0|0]|0 0 1 B —»0303138
Leﬂmosl oI; VJormaI \T/ Data
digits Flags
Rightmost 3 digits
Flags x162 | x16" | x16°
Temperature
15/1413|12|11t0 8| 7to4 | 3to 0 conversion data
11000 9 8 1 4’8}9}8}1
RightmcIst °TC I\Iormal \—‘—/ Data
digits Flags
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Example 2: -100.12°C

Temperature x 100: -10,012
Transmitted value: FFD8E4 (—10,012 in hexadecimal)
Leftmost 3 digits
Flags x16% | x16*| x16° Temperature
15(14[1312(11t08| 7t0 4 | 310 0 conversion data
olojojo| F F D |—|0:FFD
(Lj%f?gosﬁ Tc I\Eormal I;I—‘;g;s Data
Rightmost 3 digits
Flags x162 | x16' | x16° Tomperaturo
15(14|13|12|11t08| 7to4 | 310 0 conversion data
1jojojo] 8 | E | 4 |——[8/8E4
RightmoTst °I3 I\Eormal \—‘—/ Data
digits Flags
Example 3: —-200.12°C
Temperature x 100: -20,012
Transmitted value: FFB1D4 (—20,012 in hexadecimal)
Leftmost 3 digits
Flags x16°% | x16*| x16° Tomperature
15/14(13|12|11t08| 7t04 | 3100 conversion data
ol1jojo| F | F | B |——[4lFFB]
(Ljiegfittrgosl OTF l\IormaI IJ;;;W/
Rightmost 3 digits
Flags x162 | x16" | x16° Tomperature
15(14|13|12|11t08| 7t04 | 3to 0 conversion data
1]1jojo] 1+ | D | 4 |—|C1 D4
Rightmost °F Normal \W/
digits Flags

Example 4: Input Error (Off-wire) with °F Temperature Data

Transmitted value: 7FFFFF
Leftmost 3 digits
Flags x16%| x16*| x16°
Temperature
15(14[1312/11t08| 7104 | 310 0 conversion data
ol1|1]o] 7 F F |—|6!7'FF
Leftmost oTF rror \T/ Data
digits Flags
Rightmost 3 digits
Flags x162 | x16" | x16°
Temperature
15/14{13|12|11t0 8| 7to4 | 3to 0 conversion data
1[1[1Jo] F | F | F |——|EIFFF
RightmcIst DT|= ETrror \—‘—/ Data
digits Flags

Note 1. Data is transmitted in the order: leftmost 3 digits — rightmost 3 digits.
WHen reading the temperature data in the program, always read it in the
same order (leftmost 3 digits — rightmost 3 digits).
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Sample Program

392

2. Consider the PLC’s cycle time and communications time and make adjust-
ments if necessary so that the data read cycle is less than 125 ms. If the
data read cycle exceeds 125 ms, it will not be possible to read the correct

data.

m Sample Program (for DRT2-TS04T or DRT2-TS04P)

The following sample program is a CS1 ladder program for use with a Temper-
ature Input Terminal operating in DRT1-compatible 1/100 display mode.

Temperature Input Terminal’s Settings

Allocated words:
Display mode:

Operation

CIO 3300 to CIO 3303
DRT1-compatible 1/100 display mode

The input 0 temperature data is multiplied by 100 and stored in CIO 0030 to
ClO 0032, as shown in the following diagram.

15 to 12 11 to 8 7 to 4 3 2 1 0
Word 30 x16° x162 x16' x16°
Word 31 x167 x16° x16° x164
Word 32 olg| L]0
[« -
816

Degrees flag: 0 for °C, 1 for °F
Off-wire flag: 0 for normal, 1 for an off-wire error

The content of CIO 0030 and CIO 0031 is treated as 8-digit hexadecimal data.

330015

|
Leftnlg“r digits

indicated.
330015
| |

U]
Rightmost digits
indicated.

04011
|

Nega{ti\lle data
indicated.
04011

N

1
Positive data
indicated.

}

Stores the leftmost 3 digits of data in CIO 0040.

Transfers the rightmost 3 digits of data (16° to
162 digits) to CIO 0030.

Transfers the 163 digit to bits 12 through 15 of
CIO 0030.

Transtfers the 16* and 16 digits to bits 0
through 7 of CIO 0031.

If the data is negative, transfers FF to the
leftmost two digits of CIO 0031.

If the data is positive, transfers 00 to the
leftmost two digits of CIO 0031.

|| Transfers the status of the degrees flag and

off-wire flag to CIO 0032.
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Dimensions
43.9
= - m [0
D
0 i
=]
115 ; 29.9
49.7
7-6-3 1/0 Data Selection and Allocation
Selecting Up to two of the six resulting values can be selected to allocate in the Master
Temperature Data (one type each for Temperature Data 1 and Temperature Data 2). Select from

analog input value, peak value, bottom value, top value, valley value, and rate
of change. The selected data is allocated in the Master individually or in com-
bination with Status Flags. The following methods can be used to select the
temperature data.

Using the Configurator

1,2,3.. 1.

Double-click the icon of the Slave to be set in the Main Window and open
the Edit Device Parameters Window. (From the Maintenance Mode Win-
dow, click the right mouse button over the Slave icon and select Parame-
ters and Edit.)

Click the Tab Page for the input where temperature data is to be selected.
From the data on which math operations have been performed, select two
types of data from the pull-down menu as Temperature Data 1 and Tem-
perature Data 2.

x|
Temperature Input 2 | Temperature Input 3 | Data comparizon between channels ]
General Temperature Input 0 ] Temperature Input 1 ]
140 Comment : |
Last Maintenance Date : 20040101 - Adjustment
Function Choice
[ Moving Average [ Peak/Bottom [T Comparatar [ Rate of Chanee
[ Scaling [T TopValley [ Cumulated Count

Range/Data Allocation

Parameter Mame [ Value [
0000 Input Type Bi100to1800C/300t03200F)
0001 Temperature Datal Allocation Faw Walue
0002 Temperature Data2 Allocation |Raw Walue j
IPeak Valse 1

Bottom Walue

Help Top Value

Walley Value
Select Temperature Data that wou
would like to allocate to WalueZ and J Rate Of Changz
Waluzd Attribute J

Default Setting

oK | #wet |

Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

Click the OK Button and exit the window.
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Allocating I/O Data in Use one of the following methods to select data for allocating in the Master

the Master and then perform remote I/O communications.
1,2,3... 1. Allocating only temperature input values (default I/0 data) in the Master.
2. Allocating selected I/O data (patterns) in the Master (fixed 1/0 data combi-
nations).
3. Allocating user-defined I/O data in the Master (user-defined I/O data com-
binations).

m Allocating Temperature Input Values (Default /O Data) Only

When using the Temperature Input Terminal’s default settings, only the tem-
perature input values are selected as I/O data and allocated in the four words
(eight bytes) of the Master’s IN Area, as shown in the following diagram.
The data is also be allocated to 4 words when the temperature input value is
set to 1/100 display by setting the Slave’s DIP switch to DRT1-compatible
1/100 display mode.
15 0

Temperature input value for Input 0

Temperature input value for Input 1

Temperature input value for Input 2

Temperature input value for Input 3

When the temperature input value has been set for “1/100 display mode” with
the Configurator, eight words (sixteen bytes) are allocated in the Master’s IN
Area, as shown in the following diagram.
15 0
Temperature input value for Input 0
Temperature input value for Input 0
Temperature input value for Input 1
Temperature input value for Input 1
Temperature input value for Input 2
Temperature input value for Input 2
Temperature input value for Input 3
Temperature input value for Input 3

m Allocating Selected I/O Data (Patterns)

The temperature data selected from the data on which math operations have
been performed is combined with other data such as Status Flags and allo-
cated in the Master.

Example: Allocating Temperature Data 1 + Top/Valley Detection Timing Flags
in the Master.

15 8 7 0
Temperature Data 1 for Input 0
Temperature Data 1 for Input 1
Temperature Data 1 for Input 2
Temperature Data 1 for Input 3
Top Detection Timing Flag Valley Detection Timing Flag

The following method can be used to allocate data from the Configurator.
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Setting Using the DeviceNet Configurator
1,2,3... 1.

Double-click the icon of the Temperature Input Terminal to be set in the

Main Window and open the Edit Device Parameters Window. (From the
Maintenance Mode Window, click the right mouse button over the Slave
icon and select Parameters and Edit.)
2. Click the General Tab and select the desired I/O data (pattern) from the
pull-down menu under the Default Connection Path (in) field. In the follow-

ing example, the Generic Status flags are allocated.

Temperature hput 2 }
General

Comment :

Metwark Power Woltage :

Unit Gonduction Time :

Detault Connection Path (Th ) :
Default Connection Path {Qut ) :

Last Maintenance Date :

Dip-5W Pogition :

IERTE=TE
|

Temperature Input 3
Temperature Input 0

] Data comparizon between channels
I Temperature Input 1

1

1]

W (110 - 250V )

Hours (0 - 420496729 Hours )

‘Te mperature Datal

Temperature [
Temperature D.
Temperature [,
emperature [

Laeneric atatus
SHOT Status
Temperature S

atal
atal (141000
ataZ
ataZ (11000

[ (KY

tatus

00000000

OM:1,0FF: 0

|

o 1

Az

3. Click the Download Button and then click the Reset Button to reset the

Unit.

4. Click the OK Button and exit the window.

M Allocating User-defined I/0 Data (Any I/O Data Combination)

The temperature data selected from the data on which math operations have
been performed can be allocated in the Master with other data such as Status
Flags, in any combination. The Configurator can be used to allocate two data
patterns in the Master with any combination.
This method is supported by CS/CJ-series DeviceNet Master Units only.

Note

connection path is not required.

Priority is given to settings in the Master, so the setting for the Slave’s default

Use the following method to allocate data from the Configurator.

1,2,3.. 1.

Double-click the icon of the Master Unit to which I/O will be allocated and

open the Edit Device Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the Master Unit icon and select
Parameters and Edit.)
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2. Click the General Tab, select the Temperature Input Terminal to be set,
and click the Advanced Setup Button.

Parameters
Communication Cyele Time | Meszage Timer | Slave Function |
General | 1 AillacationOUT) | I/ AllacationM)

~ Unregister Device List

# | Product Mame | Qut Size | In Size |

o> | - | ¥ futo allocation as is registered.
—Register Device List

# Product Mame Qut Size | Out Ch Ih Size hCh G
[ J#00  DRT2-TS04P . 2 Byte *

Advanced Setup.. | Resister/Unresisterd |

Upload | LDownload | Ciompare |

ok | Hevbn |

3. Click the Connection Tab, and select User Setup. Select Use Poll Con-
nection, and then select the I/O data (pattern) from the pull-down menu
for the connection path. In the same way, select Use Cyclic Connection,
and then select any 1/O data (pattern) from the pull-down menu for the con-
nection path.

Device Information  Gonnection I

 futo Connection

Wil Eree: ID Eiie I sfees 16 Eyle

¥ Use Poll Gonnection

OUT Size IU Bvte 1M Size : i Byie
Can, Path : I VI Can, Path . [Temp. datal 2B/EL} vl

I~ Use Bit-Strobe Connection
OUT Size IU Byte M Size

Con. Path : I vI Con. Path:

™ Use COS Connection

0
OUT Size IU Byte IM Size i Byte
a

Bvte

Con. Path : I 'I Con. Path :

¥ Use Gyclic Connection

OUT Size ID Byte M Size Byte
Con, Path : I vI Gon. Path:  [Temp. datal@B/ELY vl

COS/Cvelic Heart Beat Timer I1 [ ms

ok | swut |

4. Click the OK Button and exit the window.

5. Click the I/0 Allocation (IN) Tab and edit the I/O allocations.
Select the Smart Slave to be set and click the Edit Button to display the
Edit I/O Allocate Window.
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I1/0 Data

Temperature Data 1
(Instance 104 or 108)

Note

Set the Poll settings to block 1, allocated 3300 (word CIO 3300).
Set the Cyclic settings to block 2, allocated 3500 (word CIO 3500).

Fall
Block : h

300

Start Word : 3300

Allocated : ‘o (L

Oceupisd © |2 Byte

Cyelic
Block |2«

500

= High

Start Wiord : 3500

Allocated : o Lo

Occupied : |2 Byte
oK |

= High

Cancel |

6. Click the OK Button and use the following window to confirm that 1/0O has
been allocated correctly.

Meszage Timer | Slave Function |

Communication Gycle Time ]

General L0 AllocationOUT) I/0 Allocation TN
# [ Product Name [ Sie= [ch [ ]
#p#00  DRT2-TS04F G 8 Byte 3S00EIHOD, 360 *
Lelete
Memory Block 1 Memory Block 2
Ch | Product Name |A| Ch | Product Name |A|
W 3300:Bi00 #00 DRTZ-TS0.. — W 3500:Eit00 #00 DRTZ-TS0.. —
W 2300:Bit08 #00 DRT2-TS0.. W 3500:Bit08 #00 DRT2-TS0..
W 3301:Bi00 #00 DRT2-TS0.. W 3501:Eit00 #00 DRT2-TS0..
W 2301:Bit08 #00 DRT2-TS0.. W 3501:Bit08 #00 DRT2-TS0..
W 3202:Bi00 #00 DRT2-TS0.. W 3502:Eit00 #00 DRT2-TS0..
W 2302:Bit08 #00 DRT2-TS0.. W 3502:Bit08 #00 DRT2-TS0..
W 3203:Bi00 #00 DRT2-TS0.. W 3503:Eit00 #00 DRT2-TS0..
W 2303:Bit08 #00 DRT2-TS0.. W 3503:Bit08 #00 DRT2-TS0..
W 3204:Bi00 W 3504:Eit00
W 3304:Bit08 ﬂ W 3504:Bit08 ﬂ
Setup Setup
ok | wet |

7. Click the OK Button, return to the General Tab, and click the Download
Button.

Temperature Data 1 is used to monitor the temperature input values. The tem-
perature input value is allocated as the default setting, but any one of temper-
ature input value, peak value, bottom value, top value, valley value or rate of
change can be selected as allocation data.

The comparator function can be used for the data allocated in Temperature
Data 1.

The following tables show the data format used for allocating data in the Mas-
ter. Data is allocated as two’s complements.
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Temperature Data 2
(Instance 114 or 118)

Note

Note

398

Normal Display (Instance 104)
15 0

Temperature Data 1 for Input 0

Temperature Data 1 for Input 1

Temperature Data 1 for Input 2

Temperature Data 1 for Input 3

1/100 Display Mode (Instance 108)
15 0

Temperature Data 1 for Input 0

Temperature Data 1 for Input 0

Temperature Data 1 for Input 1

Temperature Data 1 for Input 1

Temperature Data 1 for Input 2

Temperature Data 1 for Input 2

Temperature Data 1 for Input 3

Temperature Data 1 for Input 3

Temperature Data 2 is used to monitor other temperature data in addition to
that in Temperature Data 1. Select one type of following data other than that
allocated for Temperature Data 1: Temperature input value, peak value, bot-
tom value, top value, valley value, or rate of change.

The “Data Comparison between Channels” function, which detects tempera-
ture differences between different input channels, can be used with the values
allocated as Temperature Data 2.

The following tables show the data format used for allocating data in the Mas-
ter. Data is allocated as two’s complements.

Normal Display (Instance 114)

15 0
Temperature Data 2 for Input 0
Temperature Data 2 for Input 1
Temperature Data 2 for Input 2
Temperature Data 2 for Input 3

When the DRT1-compatible 1/100 display mode is being used for 1/100 dis-
play, only 4 words (8 bytes) are occupied in the Master as well.

1/100 Display Mode (Instance 118)

15 0
Temperature Data 2 for Input 0
Temperature Data 2 for Input 0
Temperature Data 2 for Input 1
Temperature Data 2 for Input 1
Temperature Data 2 for Input 2
Temperature Data 2 for Input 2
Temperature Data 2 for Input 3
Temperature Data 2 for Input 3
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Generic Status Flags
(Instance 121)

Top/Valley Detection
Timing Flags (Instance
122)

The Generic Status Flags are used to monitor flags that indicate maintenance
information (Network Power Voltage Monitor Flag, Unit Conduction Time Mon-
itor Flag, and Temperature Data Cumulative Counter Flag). The following data
format is used for allocating flags in the Master (1 byte).

Bit7  Bit6  Bit5 Bit4  Bit3  Bit2  Bit1  Bit0
l ccB | o [ MRF | ccw [ RHW [ NPW [ 0 [ 0 |

The details of each bit are shown in the following table.

Bit Abbrevia- Name Details
tion
0 —
1 - ——

Reserved. (Always 0.)
Reserved. (Always 0.)

2 NPW Network Power Voltage | Turns ON when the Network
Monitor Flag power level drops below the set
monitor value.
3 RHW Unit Conduction Time Turns ON when the Unit ON time
Monitor Flag exceeds the set monitor value.
4 cCw Temperature Data Cumu- | Turns ON when any of the cumu-
lative Counter Flag lated analog values exceeds the
set monitor value.
5 MRF Unit Error Flag Turns ON when analog conver-
sion stops due to a Unit error.
6 - Reserved. (Always 0.)
7 - Cold Junction Compen- | Turns ON when the cold junction

compensator is broken or
off-wire.

(DRT2-TS04T only)

sator Off-wire Flag

The following format is used when Generic Status Flags are allocated, start-
ing from the rightmost byte of the Master.

Word 15 8 7 0
+0 | | Generic Status Flags |

These flags turn ON for the one-shot time when detecting the top or valley for
the top/valley hold function.
These flags are used to time reading the values held as the top and valley val-
ues at the Master. The following data format is used when these flags are allo-
cated in the Master (2 bytes).
Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
+0 0 0 0 0 V_ST3 | V_.ST2 | V_ST1 | V_STO

+1 0 0 0 0 T_ST3 | T_ST2 | T_ST1 | T_STO

The details of each byte are shown in the following table.

Byte Abbreviation Name Details

+0 V_STx Valley Detection | Turns ON when a valley is

Timing Flag detected by the valley hold function
and then turns OFF after the
one-shot time has elapsed.

Turns ON when a top is detected
by the top hold function and then
turns OFF after the one-shot time
has elapsed.

+1 T_STx Top Detection

Timing Flag

Note The one-shot time can be changed. For details, refer to the one-shot time set-

tings for the top/valley hold function.
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Analog Status Flags

(Instance 134)

400

The following format is used when the Top/Valley Detection Timing Flags are
allocated, starting from the rightmost byte of the Master

Word 15 12 11 8 7 4 3 0

+0 Top Detection Valley Detection
Timing Flag Timing Flag

The Analog Status Flags include allocations for the Comparator Result Flag,
the Top/Valley Detection Timing Flags, and the Off-wire Detection Flags.
These flags are used for detection and monitoring.

The data format used for each byte when these flags are allocated in the Mas-
ter is shown below (4 bytes).

Bit7 Bit6é Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
+0 BWO |T_STO|V_STO| HH H PSO L LL Input
0
+1 BW1 |T_ST1|V_ST1| HH H PS1 L LL Input
1
+2 BW2 |T_ST2|V_ST2| HH H PS2 L LL Input
2
+3 BW3 |T_ST3|V_ST3| HH H PS3 L LL Input
3
The details for each bit are shown in the following table.
Bit Abbrevi- Name Details
ation
0 LLx Compara- | Low Low Limit | Turns ON when the value of
tor result | Alarm Flag data allocated in Temperature
Data 1 drops below the Low
Low Limit alarm setting.
1 Lx Low Limit Alarm | Turns ON when the value of
Flag data allocated in Temperature
Data 1 drops below the Low
Limit alarm setting.
2 PSx Normal Flag Turns ON when none of the
(pass signal) alarms (High High Limit, High
Limit, Low Low Limit, and Low
Limit) have been output.
3 Hx High Limit Turns ON when the value of
Alarm Flag data allocated in Temperature
Data 1 exceeds the High Limit
alarm setting.
4 HHx High High Limit | Turns ON when the value of
Alarm Flag data allocated in Temperature
Data 1 exceeds the High High
Limit alarm setting.
5 V_STx Top/val- | Valley Detec- Used with the valley hold func-
ley detec- | tion Timing Flag | tion.
tion Turns ON when a valley is
timing detected, and turns OFF after
the one-shot time has lapsed.
6 T_STx Top Detection | Used with the top hold function.
Timing Flag Turns ON when a top is
detected, and turns OFF after
the one-shot time has lapsed.
7 BWx Off-wire Detection Flag Turns ON when a disconnection
is detected.
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The following format is used when Analog Status Flags are allocated, starting
from the rightmost byte of the Master.

Word 15 8 7 0
+0 For Input 1 For Input O
+1 For Input 3 For Input 2
Temperature Data 1 + This data pattern consists of Temperature Data 1 followed by Temperature
Temperature Data 2 Data 2 and is allocated in the Master using the following data format. Negative

(Instance 144 or 148) data values are given as two’s complements

Normal Display (Instance 144)

Word 15 0
+0 Temperature Data 1 for Input O
+1 Temperature Data 1 for Input 1
+2 Temperature Data 1 for Input 2
+3 Temperature Data 1 for Input 3
+4 Temperature Data 2 for Input O
+5 Temperature Data 2 for Input 1
+6 Temperature Data 2 for Input 2
+7 Temperature Data 2 for Input 3

1/100 Display Mode (Instance 148)

Word 15 0
+0 Temperature Data 1 for Input O
+1 Temperature Data 1 for Input O
+2 Temperature Data 1 for Input 1
+3 Temperature Data 1 for Input 1
+4 Temperature Data 1 for Input 2
+5 Temperature Data 1 for Input 2
+6 Temperature Data 1 for Input 3
+7 Temperature Data 1 for Input 3
+8 Temperature Data 2 for Input 0
+9 Temperature Data 2 for Input 0
+10 Temperature Data 2 for Input 1
+11 Temperature Data 2 for Input 1
+12 Temperature Data 2 for Input 2
+13 Temperature Data 2 for Input 2
+14 Temperature Data 2 for Input 3
+15 Temperature Data 2 for Input 3
Top/Valley Detection This data pattern consists of the Top/Valley Detection Timing Flags followed
Timing Flags + Generic by Generic Status Flags and is allocated in the Master using the following
(S"t1asttl;sn (I;Iaa?ss” data format, shown by byte (3 bytes).

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
+0 0 0 0 0 V_ST3 | V_ST2 | V_ST1 | V_STO
+1 0 0 0 0 T ST3 | T.ST2 | T_ST1 | T_STO
+2 0 0 MRF CCW | RHW | NPW 0 0
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Analog Status Flags +
Generic Status Flags
(Instance 164)

Temperature Data 1 +
Top/Valley Detection
Timing Flags
(Instance174 or 178)

402

The following format is used when this data pattern is allocated, starting from
the rightmost byte of the Master.

Word 15 8 7 0
+0 Top Detection Valley Detection
Timing Flags Timing Flags
+1 Generic Status Flags

This data pattern consists of Analog Status Flags followed by Generic Status
Flags and is allocated in the Master using the following data format, shown by

byte (5 bytes).

Bit7 Bité Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
+0 BDO [T_STO | V_STO| HH H PSO LL L
+1 BD1 |T_ST1|V_ST1| HH H PS1 LL L
+2 BD2 |T_ST2|V_ST2| HH H PS2 LL L
+3 BD3 [T_ST3 | V_ST3| HH H PS3 LL L
+4 0 0 MRF | CCW | RHW | NPW 0 0

Input 0
Input 1
Input 2
Input 3

The following format is used when this data pattern is allocated, starting from
the rightmost byte of the Master.

Word 15 8 7 0
+0 For Input 1 For Input 0
+1 For Input 3 For Input 2
+2 Generic Status Flags

This data pattern consists of Temperature Data 1 followed by the Top/Valley
Detection Timing Flags and is allocated in the Master using the following data

format (10 bytes).

Normal Display (Instance 174)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
+0 Temperature Data 1 for Input 0
+1
+2 Temperature Data 1 for Input 1
+3
+4 Temperature Data 1 for Input 2
+5
+6 Temperature Data 1 for Input 3
+7
+8 0 0 0 0 V_ST3 | V_.ST2 | V_ST1 | V_STO0
+9 0 0 0 0 T_ST3 | T_ST2 | T_ST1 | T_STO

The following format is used when this data pattern is allocated, starting from
the rightmost byte of the Master.

Word 15 8 7 0
+0 Temperature Data 1 for Input 0
+1 Temperature Data 1 for Input 1
+2 Temperature Data 1 for Input 2
+3 Temperature Data 1 for Input 3
+4 Top Detection Valley Detection
Timing Flags Timing Flags
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1/100 Display (Instance 178)

+0
+1
+2
+3
+4
+5
+6
+7
+8
+9
+10
+11
+12
+13
+14
+15
+16
+17

Bit7

Bit 6

Bit 5 Bit 4 Bit 3 Bit 2

Bit 1

Bit 0

Temperature Data 1 for Input 0

Temperature Data 1 for Input 0

Temperature Data 1 for Input 1

Temperature Data 1 for Input 1

Temperature Data 1 for Input 2

Temperature Data 1 for Input 2

Temperature Data 1 for Input 3

Temperature Data 1 for Input 3

0

0

0 0 V_ST3 | V_ST2

V_ST1

V_STO

0

0

0 0 T_ST3 | T_ST2

T_ST1

T_STO

The following format is used when this data pattern is allocated, starting from
the rightmost byte of the Master.

Word
+0
+1
+2
+3
+4
+5
+6
+7
+8

Temperature Data 1 +
Top/Valley Detection
Timing Flags + Generic
Status Flags

(Instance 184 or 188)

15

8 7

Temperature Data 1 for Input O

Temperature Data 1 for Input O

Temperature Data 1 for Input 1

Temperature Data 1 for Input 1

Temperature Data 1 for Input 2

Temperature Data 1 for Input 2

Temperature Data 1 for Input 3

Temperature Data 1 for Input 3

Top Detection
Timing Flags

Valley Detection
Timing Flags

This data pattern consists of Analog Data 1 followed by the Top/Valley Detec-
tion Timing Flags and then the Generic Status Flags and is allocated in the
Master using the following data format, shown by byte (11 bytes).
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Normal Display (Instance 184)

+0
+1
+2
+3
+4
+5
+6
+7
+8
+9
+10

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Temperature Data 1 for Input 0
Temperature Data 1 for Input 1
Temperature Data 1 for Input 2
Temperature Data 1 for Input 3
0 0 0 0 V_ST3 | V_.ST2 | V_ST1 | V_STO0
0 0 0 0 T_ST3 | T_ST2 | T_ST1 | T_STO
CCB 0 MRF CCW | RHW NPW 0 0

The following format is used when this data pattern is allocated starting from
the rightmost byte of the Master.

Word
+0
+1
+2
+3
+4

+5

15

8 7

Temperature Data 1 for Input O

Temperature Data 1 for Input 1

Temperature Data 1 for Input 2

Temperature Data 1 for Input 3

Top Detection
Timing Flags

Valley Detection
Timing Flags

Generic Status Flags

1/100 Display (Instance 188)

+0
+1
+2
+3
+4
+5
+6
+7
+8
+9
+10
+11
+12
+13
+14
+15
+16
+17
+18

Bit7

Bit 6

Bit 5 Bit 4 Bit 3 Bit 2

Bit 1 Bit 0

Temperature Data 1 for Input 0

Temperature Data 1 for Input 0

Temperature Data 1 for Input 1

Temperature Data 1 for Input 1

Temperature Data 1 for Input 2

Temperature Data 1 for Input 2

Temperature Data 1 for Input 3

Temperature Data 1 for Input 3

0 0 V_ST3 | V_ST2

V_ST1 | V_STO

0 0 T_ST3 | T_ST2

T_ST1 | T_STO

ccB

MRF CCW | RHW NPW
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The following format is used when this data pattern is allocated, starting from
the rightmost byte of the Master.

Word 15 8 7 0

+0 Temperature Data 1 for Input O

+1 Temperature Data 1 for Input 0

+2 Temperature Data 1 for Input 1

+3 Temperature Data 1 for Input 1

+4 Temperature Data 1 for Input 2

+5 Temperature Data 1 for Input 2

+6 Temperature Data 1 for Input 3

+7 Temperature Data 1 for Input 3

+8 Top Detection Valley Detection

Timing Flags Timing Flags

+9 Generic Status Flags
Hold Flags (Output) Hold Flags are used with the peak/bottom hold and top/valley hold functions.
(Instance 190) The Hold Flags are used to control the hold execution timing from the Master

and are allocated in the Master using the following data format (1 byte).

Note A delay may occur between when the Master’s power is turned ON until notifi-
cation of the Hold Flag status is sent to the Slave.

Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
+0 | | | | | HD3 | HD2 | HD1 | HDO |
The details for each bit are shown in the following table.
Bit Abbreviation Name Details
0 HDO Hold Flag for | The hold function is performed for Tem-
Input O perature Input 0 while this flag is ON.
The hold function stops and the last
value is held when the flag goes OFF.
1 HD1 Hold Flag for | The hold function is performed for Tem-
Input 1 perature Input 1 while this flag is ON.
The hold function stops and the last
value is held when the flag goes OFF.
2 HD2 Hold Flag for | The hold function is performed for Tem-
Input 2 perature Input 2 while this flag is ON.
The hold function stops and the last
value is held when the flag goes OFF.
3 HD3 Hold Flag for | The hold function is performed for Tem-
Input 3 perature Input 3 while this flag is ON.
The hold function stops and the last
value is held when the flag goes OFF.

The following format is used when the Hold Flags are allocated, starting from
the rightmost byte of the Master.

Word 15

+O|

| Hold Flags |
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7-6-4 Functions and Settings

Moving Average This function calculates the average value (moving average) of the previous
Processing eight inputs, and uses the resulting value as conversion data. When the input

value fluctuates frequently, averaging can be used to produce a stable input
value, as shown in the following diagram.

Temperature
input value

— Actual input
— Averaged input

Time ™

Setting Using the DeviceNet Configurator

1,2,3... 1. Double-click the icon of the Temperature Input Terminal to be set in the
Main Window and open the Edit Device Parameters Window. (From the
Maintenance Mode Window, click the right mouse button over the Slave
icon and select Parameters and Edit.)

2. Select the Tab Page for the input where moving average processing is to
be performed, and select Moving Average under the Function Choice

heading.
Edit Device Parameters
Temperature Ihput 2 ] Temperature Input 3 | Data comparizon between channels ]
Gieneral Temperature Input 0 Temperature Ihput 1 ]
L0 Gamment : |
Last Maintenance Date : |2004/01./01 - Adjustment
[ Peak/Bottam [T Comparator [~ Rate of Ghange
[ Top/Valley [ Cumulated Count
Range/Data Allocation
Parameter Name [ Value [
0000 Input Type PTi-200.0t08500C,/~300.0t01500.0F}
0001 Temperature Datal Allocation Faw Walue
0002 Temperature DataZ Allocation Raw Walue

Help

NOTE! Input Type isn't enabled only by | | Default : PT{-200.0t0850.00/-300.0ta1500
changing this parameter. RESET ar re— aF)

ztart iz required. J

Default Setting

ok | x|

3. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

4. Click the OK Button and exit the window.

Scaling Scaling can be used to convert the temperature input values (measured val-
ues) to display values in the scale required by the user. Scaling also elimi-
nates the need for ladder programming in the Master to perform these basic
math operations.

In order to scale the temperature input values (measured values) to the scale
required by the user, use the Configurator to set the conversion values
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(—28,000 to 28,000) for two points in the scale (the 100% value and 0%

value).
Scaling value
Value for 100% set by user —>
(Scaling point 2)
Conversion
Value for 0% set by user —»
(Scaling point 1)
Input signal range
0% 1 00%

Note 1. The default values are 0 and 28,000.

2. Reverse scaling, where the 0% scaling value is higher than the 100% scal-
ing value, is also supported.

Offset Compensation The scaling function is equipped with offset compensation, which can com-
pensate for any error that occurs during scaling. The offset amount is added
to the scaled line as shown in the following diagram. The offset (error) value
can be input between —28,000 to 28,000, but make sure that underflow or
overflow does not occur. The High Limit is 7FFE hex and the Low Limit is
8000 hex.

Note The offset value can be set even when using default scaling.

Upper limit 7FFE hex —————,

100% scaling value (32766) —— Scaled line

0% scaling ——»|------ ] Offset value
! (28,000 to
i 28,000)

. i Input signal range
Lower limit 8000 hex (-32768) > ;

Setting Using the DeviceNet Configurator

1,2,3... 1. Double-click the icon of the Temperature Input Terminal to be set in the
Main Window and open the Edit Device Parameters Window. (From the
Maintenance Mode Window, click the right mouse button over the Slave
icon and select Parameters and Edit.)
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2. Select the Tab Page for the input where scaling is to be performed, and se-
lect Scaling under the Function Choice heading.

Temperature Ihput 2 | Temperature Ihput 3 | Data comparizon between channels |
General Temperature Input 0 I Temperature Input 1
L0 Gomment : I
Last Maintggance Date : IQUUUU‘I/m - Adjustment...

I Moving Awveraze [T Peak/Bottom I Comparatar I Rate of Chanee
v Scaling I Top/valley I Cumulated Gount

Ranee/Data Allocation  Sealing |

Parameter Mame | Walue |
0000 Sicaling Point il 0
1T Scaling Point(Il
0002 Scaling Offset ]

~Help
Thiz parameter iz available onby when o Default : 28000
SCALING in Function Ghoice Param is Min : 23000
zelected. LI Ma: : 28000

Default Setting |

ok | wwebn |

3. Setthe 0% value in the Scaling point 1 field, and set the 100% value in the

Scaling point 2 field.
x|
Temperature hput 2 | Temperature Input 3 | Data comparizon between channels |
Gieneral Temperature Input 0 | Temperature Input 1
L0 Comment : I

Last Maintenance Date : |2UU4/UT /M vl Adjustment... |

— Funetion Choice

[ Movine Average I Peak/Bottom [~ Comparator ™ Rate of Chanee
v Scaling ™ Topdvalley ™ Cumulated Count
Range/Data Allocation  Scaling I
Parameter Mame | Value |
0000 Sicaling Point{0%) 0
0001 Sealing Paint {1 00%) Im
0002 Scaling Offset a
~Help
This parameter iz available only when ;I Default : 28000
SCALING in Function Chaice Param is Min : —28000
celected. LI Maz : 28000
Default Setting |

oK bR
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Peak/Bottom Hold

Note

4. When using the offset compensation option, set the offset value in the
Scaling Offset field.

x|

Diata comparizon between channels ]
Temperature Tnput 1 ]

Temperature Input 3 |
Temperature Input 0

Temperature Ihput 2 |
General

LD Comment - |

Last Maintenance Date = [2004/071,/01 -

Function Chaice

Adjustment..

[~ Peak/Bottom [" Rate of Chanee

[~ Top\alley

[™ Moving Average
[v Scaline

[~ Gomparatar
[ Cumulated Count

Range/Data Allocation  Scaling

Parameter Name | Walue

0000 Sealing Pointi0%) 0
0001 Scaling Point {1004 10000
0002 Sealing Offset @

Help

Thiz parameter is available only when J
SCALING in Function Choice Param is

selected. J
Default Setting

Default : 0
Min : 28000
Maz : 28000

ok | weubn |

5. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

6. Click the OK Button and exit the window.

Peak/bottom hold is used to hold the maximum (peak) value or minimum (bot-
tom) value of the temperature input value. When the Hold Flag (output) allo-
cated in the OUT Area turns ON, the hold function starts, searching for the
peak or bottom value until the Hold Flag turns OFF. (The peak/bottom value is
refreshed when the Hold Flag turns OFF.) The comparator function can be
used to compare the peak or bottom values allocated as temperature data 1.
(Refer to details on the comparator function.)

Example of Bottom Hold

Temperature input value

The bottom value

is updated.

Hold value !

: )

] ]

1 U

1
Previous ' I/\
value ' \4 ! \V4

1 ]
Hold Flag ! /

ON Bottom hold value o F

Hold function starts. Hold function stops.

A delay in network transmission time will occur from the time the Hold Flag
turns ON (or OFF) in the Master’s ladder program until notification of the flag’s
status is actually sent to the Slave. Therefore, even when the Hold Flag is ON,
the first temperature data transmitted to the Master when the CPU Unit power
is turned ON may be the data from when the Hold Flag was OFF. To collect
peak/bottom hold data using the Hold Flag at the Master, configure a ladder
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program that considers the transmission delay when the Hold Flag is turned
ON, then enables the peak/bottom hold values after a fixed time interval.

Setting Using the DeviceNet Configurator

1,2,3... 1. Double-click the icon of the Temperature Input Terminal to be set in the
Main Window and open the Edit Device Parameters Window. (From the
Maintenance Mode Window, click the right mouse button over the Slave
icon and select Parameters and Edit.)

2. Select the Tab Page for the input where peak/bottom hold is to be set, and
select Peak/Bottom Hold under the Function Choice heading.

Paramsters
Temperature Ihput 2 | Temperature Input 3 | Data comparison between channels ]
Gieneral Temperature Input 0 ] Temperature Input 1 ]
L0 Gomment : |

Last Maintenance Date : |2004/01./01 hd Adjustment...
Function Choice /

[ Moving Averase [v i [T Gomparatar [~ Rate of Chanes
[~ Scaline [T Top/Valley [T Cumulated Count
Range/Data Allocation ]
Parameter Name | Walue |
0000 Tnput Type PTi-200.0t0850.0C,~300.0t01500.0F)
0001 Temperature Datal Allocation Raw Walue
0002 Temperature DataZ fAllocation Faw Walue

Help

MOTE! Input Type isn't enabled only by | | Default : PTE-200.0t0850.00,-300.0ta1500
changing this parameter. RESET or re- OF}

start is required. J

Default Setting

ok | s |

3. To allocate the Hold Flags (output) in the default connection path, click the
General Tab and select Holding Value from the pull-down menu in the De-
fault Connection Path (Out) field.

Temperature Input 2 } Temperature Ihput 3 ] Data comparizon between channels }
General l Temperature Ihput 0 | Temperature Input 1 |
Commett : |
Metwark Power Waltage : 0 w990 - 28500
Unit Gondustion Time : U Hours {0 - 429496729 Haurs
Default Gonnection Path €I 3 |Temperature Diatal 41,1000 j
Default Gonnection Path £ Cut 7 - |Hn|ding Walue j

|Dizable

Last Maintenance Date :

Dip-EW Posgition : 00000000 ON:1, OFF:0

Default Setting
Upload | Dowrload ‘ Compare | Reset
ok | weet |

4. Click the Download Button and then click the Reset Button to reset the
Unit.

5. Click the OK Button and exit the window.
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Top/Valley Hold

Note

Top/valley hold is used to hold the top and valley values of the temperature
input value.

Temperature values that fluctuate more than twice the hysteresis value are
monitored, and the top or valley values are held. The top or valley value is
allocated along with the Top/Valley Detection Timing Flags, which can be
used to check the hold timing.

When the Hold Flag (output) allocated in the OUT Area turns ON, the hold
function starts, refreshing the top or valley value until the Hold Flag turns OFF.
(The last value is held when the Hold Flag turns OFF, but the next time the
Hold Flag turns ON, the hold value is initialized as soon as a top or valley
occurs.) The comparator can be used to compare the top or valley value allo-
cated as temperature data 1. (Refer to details on the comparator function.)

Example of Valley Hold

Temperature Valley hold
input value value Last value
is held.
Hold value /< />/
| |

T~

Hold Flag

Hold function

Hold function
starts.

stops.

Top/Valley Detection___3[]e——
Timing Flag

One-shot time

1. Adelay in network transmission time will occur from the time the Hold Flag
turns ON (or OFF) in the Master’s ladder program until notification of the
flag’s status is actually sent to the Slave. Therefore, even when the Hold
Flag is ON, the first temperature data transmitted to the Master when the
CPU Unit power is turned ON may be the data from when the Hold Flag
was OFF. To collect top/valley hold data using the Hold Flag at the Master,
configure a ladder program which considers the transmission delay time
when the Hold Flag is turned ON, then enables the top/valley hold values
after a fixed time interval.

2. The time that the Top/Valley Detection Timing Flags are ON can be adjust-
ed by setting the one-shot time. Use the Configurator to set the one-shot
time (the setting range is 1 to 65,535 ms).

3. Ifthe Hold Flag turns OFF during the time the Top/Valley Detection Timing
Flag is set to be ON, both flags will turn OFF simultaneously.

Setting Using the DeviceNet Configurator

1,2,3...

1. Double-click the icon of the Temperature Input Terminal to be set in the
Main Window and open the Edit Device Parameters Window. (From the
Maintenance Mode Window, click the right mouse button over the Slave
icon and select Parameters and Edit.)
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2. Select the Tab Page for the input where top/valley hold is to be set, and se-
lect Top/Valley under the Function Choice heading.

Temperature Ihput 2 | Temperature Ihput 3 | Data comparizon between channels ]
General Temperature Input 0 l Temperature Input 1 |
L0 Gomment : |

Last Maintenance Date : |2004/01./01 - Adjustment...

Function Chaice

[ Moving Average [~ Peak/Bottom [T Comparatar [ Rate of Chanee
[T Scaling [T Cumulated Court

Ranee/Data Allocation | Top Valley ]

Parameter Name ‘ Walue
0000 Input Type Rifltol 7005/ 0to3000F}
0001 Temperature Datal Allocation Faw Walues
0002 Temperature DataZ Allocation Fam Value

Help

MOTE! Input Type isrit enabled only by | Detault : Rilta1700C/0ta3000F)
changing thiz parameter. RESET or re—
start iz required. J

Default Setting

ok | wwebn |

3. To allocate the Hold Flag (output) in the default connection path, click the
General Tab, and select Holding Value from the pull-down menu in the
Default Connection Path (Out) field.

Parameters
Temperature Input 2 ] Temperature Input 3 ] Data comparizon betwesn channels ]
Gieneral ] Temperature Input 0 ] Temperature Input 1 ]
CGomment |

Metwork Power Voltage M0 (110 - 25000

Unit Gonduction Time U Hours (0 - 420496729 Hours )
Default Connection Path (In ) |Temperature Datal ﬂ
Default Gonnection Path { Out } ¢ [Holding Value =l
Dizable
Last Maintenance Date
Dip=5 Pozition : 00000000 OM:1 OFF:0

Default Setting
Upload | Download | Compare | Beset
oF st |

4. Click the Download Button, and then click the Reset Button to reset the
Unit.

Hysteresis Setting The hysteresis value can be set using the Configurator to prevent detection of
top or valley values that occur due to minor fluctuations in the temperature
input value. This will cause the start of data holding to be delayed after the
actual top or valley value occurs, as shown in the following diagram.
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Timing for Setting Data

Temperature
input value

Set hysteresis value x 2

Valley hold value

Top/Valley Detection
Timing Flag

>
Delay

Setting Hysteresis Using the DeviceNet Configurator

1,2,3... 1. Input the value for hysteresis in the Hysteresis field in the Top/Valley Tab
under the Function Choice heading.

Parameters
Temperature hput 2 ] Temperature hput 3 ] Data comparizon between channels I
Gieneral Temperature Input 0 ] Temperature Thput 1 ]
L0 Gomment : |

Last Maintenance Date : |2004/01/01 - Adjuztment..

Function Choice

[ Moving Average [ Peak/Bottam [~ Comparator [~ Rate of Change
[ Scaling ¥ Top/Valley [ Cumulated Count

Ranee/Data Allocation  Top/Valley I

Farameter Name ‘ Walue |
0000 SHOT Off Delay 4 ms

0001 Hysteresis o
0002 Count Type Top Count

0003 Threshold TopAValley Counter 1]

Help

HYSTERESIS iz used in bath Tops J Dietault - 0
Walley detection and Comparator i : 0
processing. J Max : 16383

Default Setting

ok || weet |

2. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

3. Click the OK Button and exit the window.

Note The hysteresis value set for the top/valley hold function is also used by the
comparator function.
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One-shot Time Setting

1,2,3... 1. Input the desired value in the SHOT Off Delay field of the Top/Valley Tab
under the Function Choice heading.

Temperature Ihput 2 | Temperature Ihput 3 | Data comparizon between channels ]
General Temperature Input 0 l Temperature Input 1 |
L0 Gomment : |
Last Maintenance Date : |2004/01./01 - Adjustment...
Function Chaice
[ Moving Average [~ Peak/Bottom [T Comparatar [ Rate of Chanee
[ Scaline v Top/alley [~ Cumulated Gount

Fange/Data Allocation  TopsWalley I

Parameter Name
0000 SHOT Off Delay
0001 Hysteresiz
0002 Count Type
0002 Threshold Top/Walley Counter 1]

Help

Thig parameter iz rounded at 10 unit. J Detault : 4 ms

Default Setting

Walue

0
Top Gount

it 1 ms
J Mz : BEG3E ms

o | wevwn |

2. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

3. Click the OK Button and exit the window.

TopNaIIey Counter This function counts the number of temperature tops or valleys in devices or

Function applications that have repetitive temperature rises (or drops). A threshold
value can be set for the counter to indicate when preventative maintenance is
required for the Unit or sensors.

The Over Threshold status can be read in the Maintenance Information Win-
dow or via an explicit message.

Valley Counter Operation

Hold value

Temperature Valley hold
input value value Last value
is held.
| N |

T~

Hold Flag

Hold function

starts.

Hold function
stops.

'/ o d
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Setting Using the DeviceNet Configurator

1,2,3... 1. Double-click the icon of the Temperature Input Terminal to be set in the

Main Window and open the Edit Device Parameters Window. (From the
Maintenance Mode Window, click the right mouse button over the Slave
icon and select Parameters and Edit.)

2. Select the Tab Page for the input where top/valley counter is to be set, and
select Top/Valley under the Function Choice heading.

3. Select the Top/Valley Tab and select either Top Count or Valley Count
from the pull-down menu in the Count Type field.

x|
Temperature Ihput 2 | Temperature Input 3 | Data comparizon between channels ]
General Temperature Input 0 ] Tempetature hput 1 |
L0 Comment : |

Last Maintenance Date = [2004/01/01 - Adjustment...

Function Choice

[~ Moving Average [ Peak/Bottom [T Comparator [T Rate of Chanee
[ Scaling W Top/alley [T Cumulated Gount

Range/Data Allacation  Top Yalley l

Parameter Name [ Walue
0000 SHOT Off Delay 4 mz
0001 Hysteresis 1]

0002 Gount Tyvpe |Top Court
0003 Threshold Top\alley Courter 5

Help
Choose the count type of Gount J Default : Top Count

function
Default Setting

o | wewn |

4. A threshold count value can be set in the Threshold Top/Valley Counter

field.
Parameters
Temperature Input 2 | Temperature Input 3 | Data comparizon between channels I
Gieneral Temperature Input 0 ] Temperature Tnput 1 I
LD Gomment : |

Last Maintenance Date @ [2004./01/01 - Adjustment..

Function Choice

[T Movine Average [~ Peak/Bottom [~ Comparator [T Rate of Chanee
[~ Scaline W Top/alley [~ Gumulated Gount

Ranee/Data fllocation  Top/Walley I

Farameter Name [ Walue
0000 SHOT Off Delay 4 mz
0001 Hysteresis i}
0002 Count Type Top Gount
0003 Threshaold T &t

Help

If Top/Valley Counter is greater than  a Default : 0

thiz parameter, then THRESHOLD i :

EXCEED hit{Top/\Valley Gounter j Pax : 2147483647

Default Setting

ok | weeb |

5. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

6. Click the OK Button and exit the window.
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Rate of Change
Calculation

Note

The rate of change can be obtained for each sampling cycle set for the tem-
perature input data. This function calculates the difference between each set
sampling cycle and value obtained in the previous cycle. The sampling cycle
can be set between 250 ms and 65,500 ms in 250-ms increments. The default
setting for the sampling cycle is 250 ms.

Temperature
input value

Temperature data

Time

Rate of
change

Derivative data

If the sampling cycle is set to a small value, the rate of change will be sensitive
to small changes. If the temperature data is subject to minute fluctuations, and
the sampling cycle is shorter than the cycle of fluctuation, the fluctuation will
be regarded as the rate of change. To prevent this occurring, use moving
average processing, which will set a longer sampling cycle.

Desired gradient

Fluctuation in the
temperature input value

Short sampling cycle Long sampling cycle

Setting Using the DeviceNet Configurator

416

1,2,3...

1. Double-click the icon of the Temperature Input Terminal to be set in the
Main Window and open the Edit Device Parameters Window. (From the
Maintenance Mode Window, click the right mouse button over the Slave
icon and select Parameters and Edit.)
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2. Select the Tab Page for the input where rate of change is to be set, and
select Rate of Change under the Function Choice heading.

Temperature Ihput 2 | Temperature Ihput 3 | Data comparizon between channels
General Temperature Input 0 l Temperature Input 1
L0 Gomment : |

Last Maintenance Date : |2004/01./01 - Adjustment...

Function Chaice

[ Moving Average [~ Peak/Bottom [T Comparatar ¥ Rate of Chanee
[ Scaline [~ Top/valley [~ Cumulated Gount

Rarge/Data Allocation | Rate of Chanee |

Parameter Name

0001 Temperature Datal Allocation
0002 Temperature DataZ Allocation Fam Value

Help

MOTE! Input Type isrit enabled only by | Detault : Rilta1700C/0ta3000F)
changing thiz parameter. RESET or re—
start iz required. J

Default Setting

0K | ol

3. To set the sampling cycle, click the Rate of Change Tab and input the de-
sired value for the sampling cycle in the Sampling Rate field.

Parameters
Temperature Ihput 2 | Temperature Ihput 3 | Data comparizon between channels
General Temperature Input 0 l Temperature Input 1
L0 Gomment : |

Last Maintsnance Date : [2004/01/01 - Adjustment...

Function Choice

[T Movine Average [ Peak/Bottom [~ Comparator [v Rate of Change
[ Scaline [~ Top/valley [~ Cumulated Gount

Raree/Data Allocation Rate of Chanee

Parameter Name

250 ms

Help

Thiz ig the parameter for detecting J Detault : 250 ms
rate-of-change Thiz parameter iz Mir : 250 msz
rounded at 250 unit. J Max: : GEE00 ms

Default Setting

0K | ol

4. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.
5. Click the OK Button and exit the window.
Comparator When the High High Limit, High Limit, Low Low Limit, and Low Limit are set in

the Slave, a status flag will be turned ON when a value exceeds the setting
range. The four set values are High High Limit (HH), High Limit (H), Low Low
Limit (LL), and Low Limit (L), and the values are compared with those in Tem-
perature Data 1. (The comparator function cannot be used with Temperature
Data 2.)

The setting range is —31,500 to 415,000.
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Setting Hysteresis

418

When each of these values is exceeded, the Comparator Result Flag in the
area for Analog Status Flags is turned ON. If an alarm has not occurred, the
Normal Flag (pass signal) will be ON.

HH

H
Set values L

LL

HH alarm

H alarm

Normal Flag
Comparator Result Flag (Pass signal)
(in Analog Status Flags)
ON/OFF L alarm

LL alarm

Note When the temperature input value changes faster than the conversion cycle,
the status may go from a Low Limit alarm directly to a High Limit alarm without
having the Normal Flag (pass signal) go ON in between. Configure ladder
programs to prevent this from occurring.

The Comparator Result Flag turns OFF when the value is lower than the hys-
teresis width (H or HH alarm occurs) or exceeds it (L or LL alarm occurs), as
shown in the following diagram. If the analog value fluctuates around the
threshold, and the flag repeatedly turns ON or OFF, setting hysteresis will sta-
bilize the flag operation. The setting range is 0 to 16,383.

HH set value or

H set value

} Hysteresis width

} Hysteresis

LL set value or L
set value

LL Alarm Flag or

HH Alarm Flag or
H Alarm Flag

L Alarm Flag

width

Note When setting the hysteresis value, adjust for each input’s decimal point posi-
tion or the 1/100 display mode if the 1/100 display mode is being used. Always
correct the hysteresis value after changing the display mode setting or replac-
ing the sensor with a sensor that has a different decimal point position.
Example hysteresis value settings for 10°C:

* R thermocouple (normal display) setting: 0010 decimal
* T thermocouple (normal display) setting: 0100 decimal
* Setting for any input with 1/100 display: 1000 decimal
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OFF Delay The time until the Comparator Result Flag turns OFF can be extended. For
example, even if the Flag is ON momentarily, the OFF delay can be set so that
the Master can receive notification of the Flag’s status.

HH set value
Hysteresis width

OFF delay

HH Alarm Flag

Setting Using the DeviceNet Configurator
1,2,3... 1. Double-click the icon of the Temperature Input Terminal to be set in the
Main Window and open the Edit Device Parameters Window. (From the
Maintenance Mode Window, click the right mouse button over the Slave
icon and select Parameters and Edit.)
2. Select the Tab Page for the input where the comparator function is to be
set, and select Comparator under the Function Choice heading.

Temperature Input 2 | Temperature Input 3 | Data comparizon between channels I
General Temperature Input 0 ] Temperature Input 1 |
LD Gomment : |
Last Maintenance Date @ [2004./01/01 - Adjustment..

Function Choice

[T Moving Average I~ Peak/Bottom v [" Rate of Chanee
r

[~ Scaling [ Top/alley Gount

Ranee/Data Allocation | Gomparator |

Farameter Name [ Walue
0000 Tnput Type Ritol 700,/ 0ta3000F)
0001 Temperature Datal Allacation Raw Value
0002 Temperature Data? Allocation Raw Walue

Help

MNOTE! Input Type isn't enabled anby by | || Default : R0t 700C/0to3000F)
changing thiz parameter. RESET or re—
=tart iz required J

Default Setting

0K | Enac ]
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3. Click the Comparator Tab and set each of the alarm values. The example
here shows the setting for Alarm Trip Point High (HH limit set value).

Temperature Ihput 2 | Temperature Ihput 3 | Data comparizon between channels ]
General Temperature Input 0 l Temperature Input 1 |
L0 Gomment : |

Last Maintenance Date : |2004/01./01 - Adjustment...

Function Chaice

[~ Moving Average [ Peak/Battam

[~ Scaling [~ Top/valley

Ranee/Data Allocation  Somparator ]

¥ Comparatar [ Rate of Chanee
[T Cumulated Court

Help

Suppozing Temperature Datal iz
ereater than thiz parameter, HIGH
ALARM EXCEFTION bitStatus

Default Setting

Parameter Name ‘ Walue |A
0000 Hysteresiz 1]
0001 Alarm Trip Pant High (HH) [atsoo0 T
0002 ‘warning Trip Point High (H} 415000
0003 Warning Trip Paint Low (L) -35000
0004 Alarm Trip Point Low (LLY -35000 j

Dietault - 415000
Min : 415000
Mz - 415000

ok | wwebn |

Note When setting the hysteresis value, adjust for each input’s decimal
point position or the 1/100 display mode if the 1/100 display mode is
being used. Always correct the hysteresis value after changing the
display mode setting or replacing the sensor with a sensor that has
a different decimal point position.

Example hysteresis value settings for 10°C:

a) R thermocouple (normal display) setting: 0010 decimal
b) T thermocouple (normal display) setting: 0100 decimal
¢) Setting for any input with 1/100 display: 1000 decimal
4. To set the hysteresis value, input the desired value in the Hysteresis field.

Temperature Input 2 ] Temperature Input 3 ] Data comparizon between channels I
Gieneral Temperature Input 0 ] Temperature Input 1 I
LA Gomment : |

Last Maintenance Date : [2004/01,/01 - Adjustment...

Function Choice

[ Moving Average [~ Peak/Bottom
[~ Scaling [ Top/alley

Range/Data Allocation  Comparator ]

¥ Comparator [ Rate of Change
[ Cumulated Count

Farameter Name
0000 Hysteresiz

0001 Alarm Trip Point High (HH)
0002 ‘itarning Trip Paint High (H?
0003 Warning Trip Point Low (L)
0004 Alarm Trip Paint Low (LLY

Help

HYSTERESIS iz used in both Tops
“alley detection and Comparator
proceszing,

Default Setting

415000
415000
—35000

35000 i

Detault : 0
Min : 0
Max : 16383

[ o | #ow |

Note The hysteresis value set for the comparator function is also used by
the top/valley hold function.
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5. To set the OFF delay function, input the desired value in the Comparator

Off Delay field.

Temperature Ihput 2 | Temperature Ihput 3

General

Temperature Input 0

| Data comparizon between channels ]
Temperature Input 1 ]

L0 Gomment : |

Last Maintsnance Date : |2004/01.01 -

Function Chaice

[~ Peak/Bottom
[ Top/valley

™ Moving Average
[T Scaling

Ranee/Data Allocation  Somparator ]

Adjustment..

¥ Comparatar [ Rate of Chanee

[T Cumulated Court

Parameter Name

‘ Walue | A|

0004 Alarm Trip Point Low (LLY

0005 Comparator Off Delay

0006 Zone Type

0007 Threshold Zone Counter Os
Help
Thiz parametet iz rounded at 10 unit. J
Default Setting

-35000

0 ms

In range H..HH :‘

Detault : 0 ms
it = 0 ms
Mz : BEG3E ms

o ]

ool |

7.

Temperature Zone
Counter Function
(Zone Count)

Return to the General Tab, click the Download Button, and then click the

Reset Button to reset the

Unit.

Click the OK Button and exit the window.

at a fixed rate within the user-set temperature range.

Select the temperature zone settings in the Comparator Tab. The tempera-
ture zone boundaries are defined by the High High Limit (HH), High Limit (H),
Low Low Limit (LL), or Low Limit (L). Any threshold value can be set in the
Threshold Zone Counter to indicate when the threshold time within the zone
has been exceeded.

The Over Threshold status can be read in the Maintenance Information Win-
dow or via an explicit message.

Temperature
3

Counting starts when this —p g5oc
temperature is exceeded.

When the temperature zone is set

to 10°C above the set temperature
(95°C), the function counts how

long the temperature is within that
10°C zone.

Counting Counting
starts stops

Counting
starts

This function times (in 1-second units) how long the temperature input value is
within a user-set temperature range. The zone count can indicate when pre-
ventative maintenance is required for devices or applications that deteriorate
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Setting Using the DeviceNet Configurator

1,2,3.. 1.

Double-click the icon of the Temperature Input Terminal to be set in the
Main Window and open the Edit Device Parameters Window. (From the
Maintenance Mode Window, click the right mouse button over the Slave
icon and select Parameters and Edit.)

Select the Tab Page for the input where the Zone Count function is to be
set, and select Comparator under the Function Choice heading.

Edit Device Parameters

Temperature Ihput 2 |

Temperature Ihput 3 | Data comparizon between channels ]

Gieneral Temperature Input 0 Temperature Tnput 1 I

LD Gomment : |

Last Maintenance Date @ [2004./01/01 -

Function Choice

Adjustment..

[~ Peak/Bottom [" Rate of Chanee

[ Top/alley

v Ciomparator
[T Cumulated Gount

™ Moving Average
[™ Scaling

Range/Data Allocation | Gomparator |

Parameter Name

0000 Input Type
0001 Temperature Datal Allacation
0002 Temperature DataZ Allocation

Fam Value

Help

MOTE! hput Type isn't enabled only by J
changing thiz parameter. RESET or re—
start iz required. J

Default Setting

Detault : Ri0tel700C,0to3000F}

o ]

ool |

422

Function Choice

Click the Comparator Tab and select the desired type of zone from the
pull-down menu under the Zone Type field.

|

Temperature Input 3 | Data comparizon between channels ]

Temperature Input 0

Temperature Ihput 2 |

General Temperature Input 1 ]

LD Comment |

Last Maintenance Date : [2004/01,/01 - Adjustment..

I~ Peak./Bottom " Rate of Chanee

[~ Top/valley

¥ Comparator
[T Cumulated Gount

[T Moving Average
™ Scaling

Range/Data Allocation  Comparator ]

Farameter Name [ Walue [=]
0004 Alarm Trip Paint Low (LY —3A000
0005 CGomparatar Off Delay 0 mz

0006 Zane Twpe |In range H..HH j
Greater than HH
d -

0007 Threshold Zone Counter

Help
Choose the zone type of Comparator
function.

Default Setting

Lezs than LL

T T T e T

[sT'8 Fal Al




Temperature Input Terminals Section 7-6

4. Athreshold count value (time in seconds) can be set in the Threshold Zone
Counter field to indicate when the temperature has been in the tempera-
ture zone longer than the threshold setting.

Parameters

Data comparizon between channels I
Temperature Input 1 ]

Temperature hput 3 ]
Temperature Input O

Temperature hput 2 ]
Gieneral

L0 Gomment : |

Last Maintenance Date : |2004/01,/01 -

Function Choice

Adjuztment..

™ Moving Averaze
[" Scaling

[T Peak./Bottom
[~ Top/Valley

¥ Comparatar
™ Cumulated Count

[" Rate of Change

Range/Data Allocation  Comparator ]

Parameter Name ‘ Walue |A|
0004 Alarm Trip Paint Low (LU -35000
0005 Comparator Off Delay 0 ms
0006 Zone Type In range H..HH
0007 Threshold Zone Counter
Help
If Zone Gounter iz ereater than this a Default - 0 =
parameter, then THRESHOLD EXGEED ik : 0 =
bitiZone Counter Status! turns onJf ﬂ Max - 2147483647 =
Default Setting
ok || weet |
5. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.
6. Click the OK Button and exit the window.

This function can be used to compare the temperature values in any two
inputs (inputs 0 to 3) and monitor the relative temperature difference. A
threshold value can be set to detect an excessive temperature difference for
preventative maintenance in devices in which the temperature difference may
cause or indicate a problem.

The comparison result and over-threshold status can be read in the Mainte-
nance Information Window or via an explicit message.

Data Comparison between
Channels

Note 1. The comparison operation can be performed only on the data set as Tem-
perature Data 2.
2. When the “peak value” or “bottom value” is selected as the temperature

data for Temperature Data 2, that processed value will be used in the com-
parison operation and not the actual temperature input value.
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3. The comparison result will be read to a precision of 0.01, regardless of the
setting.

The temperature difference
with device B is much higher
than the other devices.
Is it an error?

Device A Device B Device C Device D
540°C 580°C? 543°C 538°C
Compare Compare
—>
_ Compare ) /
Detect temperature differences

with each input.

Temperature
Input Terminal

Setting Using the DeviceNet Configurator

1,2,3... 1. Double-click the icon of the Temperature Input Terminal to be set in the
Main Window and open the Edit Device Parameters Window. (From the
Maintenance Mode Window, click the right mouse button over the Slave
icon and select Parameters and Edit.)

2. Select the Data comparison between channels Tab.

ce Parameters

Gieneral } Temperature Input 0 | Temperature Input 1 |
Temperaturs Input 2 | Temperature Input 3 Data comparizon between channels
Mo | Calculation Datal | Calculation Data2 | Threshold Value |
oo Temperature Input 0 Temperature Input 1 1
m Temperature Input Temperature Input 2 i}
0z Temperature Input 0 Temperature Input 3 1]
03 Temperature Input 1 Temperature Input 2 i}
04 Temperature Input 1 Temperature Input 3 1]
05 Temperature Input 2 Temperature Input 3 i}
Edit..
ok | weeb |

3. Double-click the Calculation Data1 or Calculation Data2 header cell to
open the Edit Calculation Data Window. Select the two temperature inputs
(to be compared) from the pull-down menus in the Calculation Data1 and
Calculation DataZ2 fields.
Set a threshold value in the Threshold Value field. Always set the threshold
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Off-wire Detection

Last Maintenance
Date

value to a precision of 0.01. For example, when setting 10°C, input 1000
for 10.00°C.

Edit Galculation Data

Calculation Datal : (I =N ]

Calculation Data2 : |Temperature Thput 1 j
Threshold Value : 1 (2147483648 to 2147483647
0K | Cancel |

4. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

5. Click the OK Button and exit the window.

6. The comparison results can be checked in the Maintenance Information
Window or Data comparison between channels Tab.

When an input sensor is disconnected, the Off-wire Detection Flag turns ON
for each input. The Off-wire Detection Flags are included in the Analog Status
Flags.

When an off-wire condition is detected, the value of AD conversion data is set
to 7FFF hex (7FFF FFFF when 1/100 display mode is being used). When the
input returns to a value within the range that can be converted, the Off-wire
Detection function will automatically be turned OFF, and normal data conver-
sion will resume.

The last maintenance date can be set in the Unit separately for the Unit and
the connected devices. It enables the user to easily determine the next main-
tenance date. The date can be set using the Configurator.

Setting Using the DeviceNet Configurator

1,2,3...

H Setting the Last Maintenance Date of the Unit

1. Double-click the icon of the Temperature Input Terminal to be set in the
Main Window and open the Edit Device Parameters Window. (From the
Maintenance Mode Window, click the right mouse button over the Slave
icon and select Parameters and Edit.)
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2. Click the General Tab, and select the applicable date from the pull-down
menu in the Last Maintenance Date field. (To enter the current date, select
Today, which is at the bottom of the pull-down menu.)

Parameters

Temperature hput 2 ] Temperature hput 3 ] Data comparizon between channels I
General Temperature Input 0 } Temperature Input 1 ]

Comment |

Metwork Power Voltage M0y (110 - 250D

Unit Ganduction Time Y Hours {0 - 429496729 Hours

Default Connection Path (I ) |Tamparature Dratal j

Default Gonnection Path £ Cut )+ [Holdine Walue =]

Last Maintenance Date  [2004./01/01 -
K 2008

Dip-8wlH B & & + =
o

4 B 6 7 8 @8
11 12 13 14 16 16 17
19 10 20 21 22 23 24
25026 27 28 29 a0 3

OM -1, OFF = 0

Default Setting

=4 H: 2004/04/16

Upload | Liownload | Compare | Feset
ok || weet |

3. Click the Download Button, and then click the Reset Button to reset the
Unit.

4. Click the OK Button and exit the window.

M Setting the Last Maintenance Date of the Connected Device

1,2,3... 1. Double-click the icon of the Temperature Input Terminal to be set in the
Main Window and open the Edit Device Parameters Window. (From the
Maintenance Mode Window, click the right mouse button over the Slave
icon and select Parameters and Edit.)

2. Click the Tab Page for the input that is connected to a connecting device
requiring the last maintenance date to be set. Select the applicable date
from the pull-down menu in the Last Maintenance Date field. (To enter the
current date, select Today, which is at the bottom of the pull-down menu.)

Parameters

Temperature Ihput 2 ] Temperature Ihput 3 ] Data comparizon between channels ]

Gieneral Temperature Tnput 0 | Temperature Input 1 |
Comment |
Metwark Power oltaze 10 w110 - 2500 )

Unit Conduction Time Y Hours {0 - 429496729 Haurs

Default Gonnection Path {In ) |Tamparature Diatal j
Default Connection Path ©Out ) |Ho|ding Walue j
Last Maintenance Date : |2004/04/16 -

El 200448
H A A Hk £ & £
T2 a3
4 5 6 7 8 9 10
1112 13 14 15 a@@® 17
18019 20 21 22 23 24
25 26 27 28 20 a0

Dip-5hi OM:1, OFF: 0

Default Setting
— | =4 H: 2004/04416

Upload Download Compare | Beset
ok | wwebn |
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Cumulative Counter

Note

3. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

4. Click the OK Button and exit the window.

The cumulative counter integrates the temperature input value over time to
determine the amount of heat endured by a sensor or device. calculates a
time integral of analog input values over time. The cumulative value can be
calculated in hours (°C x hours or °F x hours) or minutes (°C x minutes or °F x
minutes).

For example, when the units are set to hours, a cumulative value of 100 hours
indicates a temperature value equivalent to 100°C continuing for one hour.
The value stored in the four-byte area (two words) is the integral value for 300
time divisions. The data is displayed according to the set conditions. (See
notes 1 and 2.)

Monitor values can also be set in the Unit. When the cumulated count value
exceeds the set monitor value, the Cumulative Counter Flag in the area for
Generic Status Flags turns ON.

1. When °F units are selected, the integration is performed on the °F values.

2. Even if the 1/100 display mode is selected, the integration is performed on
the original (x100) temperature values.

3. The meaning of the integral value depends on the decimal point position
for the temperature values.

Temperature
input value Integral value
N (°C x hours or °C x minutes)
7 e
/ 1
\ >

v

Time

®
«—>

Time division

(See note.)

Note The following table shows the time divisions and number of measurements.

Units Time division Number of measurements
Hours 12 seconds 300
Minutes 200 ms 300

Setting Using the DeviceNet Configurator

1,2,3...

1. Double-click the icon of the Temperature Input Terminal to be set in the
Main Window and open the Edit Device Parameters Window. (From the
Maintenance Mode Window, click the right mouse button over the Slave
icon and select Parameters and Edit.)
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2. Select the Tab Page for the input where the cumulative counter is to be set,
and select Cumulated Count under the Function Choice heading.

Data comparizon between channels ]
Temperature Input 0 l Temperature Input 1 |

Temperature Ihput 2 | Temperature Ihput 3 |

General

L0 Gomment : |

Last Maintenance Date : |2004/01./01 - Adjustment...

Function Chaice
[" Rate of Chanee

[~ Moving Average [ Peak/Battam I
[ Scaline [~ Top/valley v Cumulated Gount
Range/Data Allocation | Gumulated Count ]
Parameter Name ‘ Walue
0000 Input Type Rifltol 7005/ 0to3000F}
0001 Temperature Datal Allocation Faw Walues
0002 Temperature DataZ Allocation Fam Value
Help
MOTE! Input Type isrit enabled onby by~ | | | Default : Ri0to] 700C/0to3000F)

changing thiz parameter. RESET or re—
start iz required. J

Default Setting

ok | wwebn |

To set the counter unit, click the Cumulated Count Tab and select Hour
or Minute from the pull-down menu in the Cumulated Timer field.
x|

| Diata comparison between channels ]
Temperature hput 1 I

Temperature Input 3

Temperature hput 2 |
Temperature Input 0

General

L0 Comment : ‘

Last Maintenance Date : |2004/01./01 - fdjustment..

Function Choice
[~ Peak/Bottom [~ Comparatar [ Rate of Change

™ Maving Averaze
W Cumulated Count

[ Scaling [~ Topalley

Rarege/Data Allocation  Cumulated Gount I

Parameter Name | Walue
0000 Threshold Gumulated Counter 1]
0001 Gumulated Timer [

Dinute

Help
Chooge the time unit of Gumulate J Default : Hour

function.
=

Default Setting

o134 Fairl
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User Adjustment

Note

4. To setthe monitor value, click the Cumulated Count Tab, and input the de-
sired value in the Threshold Cumulated Counter field.

x|
Temperature hput 2 ] Temperature Ihput 3 ] Data comparizon betwesn channels ]
el Temperature hput 0 Temperature Input 1 ]
L/ Gomment |
Last Maintenance Date : |2004/01./01 - Adjustment...
Function Ghiice
[ Moving fverage [~ Peak/Bottom [ Comparatar [T Rate of Chanes
[~ Scaline [~ Top/valley ¥ Cumulated Gount
Ranee/Data Allocation  Cumulated Gount ]
Parameter Name | “alug
0000 Threshold Gumulated Counter m
0001 Gumulated Timer Hour
Help
If Cumulated Counter i ereater than il Default : 0
thiz parameter, then THRESHOLD Mir 2147423548
EXCEED bit{Cumulated Counter Status)d Max - 2147483647
Default Setting
ok | west |

5. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

6. Click the OK Button and exit the window.

This function can be used to compensate for offsets in the input values
caused by factors such as the characteristics and connection methods of the
input sensor.

Conversion data
A

0%

Temperature
input value

After y 100%
adjustment /

_.~Before
e adjustment

1. Temperature Input Terminals are properly adjusted at the factory before
shipment, so it is normally unnecessary to make adjustments. Use the
User Adjustment function only when absolutely necessary. OMRON is not
responsible for the results of user adjustments. If a mistake is made in the
adjustments, the adjustment data can be cleared to return to the factory
default settings.

2. The Temperature Input Terminal continues the temperature conversion op-
erations even after user adjustments have been made. It is possible for
temperature data values to change suddenly from previous values after the
user adjustments are made, so always consider the effects on the operat-
ing environment before applying user adjustments.
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Adjustment Procedure for
the DRT2-TS04T

430

Prepare the device that requires adjustment.

Connect the device that requires adjustment.

When performing upper/lower limit adjustment,
open end of the cold junction compensator to
disable it.

adjustment?

Yes

Turn ON the power to the associated system
devices. Wait at least 30 minutes for the
DRT2-TS04T’s internal temperature to
stabilize.

<&
l

Set the input's lower limit adjustment value.
Set the input's upper limit adjustment value.

Prepare to adjust the bias compensation.
Short the leads of the cold junction
compensator and wait at least 40 minutes for
the temperature to stabilize.

A cold junction compensator and
compensating conductor are required for the
thermocouple being adjusted.

'

Set the input's bias compensation.

Yes

Adjust other
inputs?

No

Test indication accuracy after adjustment.

A
End

Note The only sensors that can be adjusted are ones that operate while the power
supply is ON. When adjusting for sensors that are not presently in use,
change the input type setting, toggle the power supply or reset the Unit from
the Configurator, and perform the adjustment procedure from the beginning of

the flowchart.

Use the following procedure to adjust the Temperature Input Terminal. Follow
the flowchart closely for proper adjustment.

This stabilization time is the time required
when the power is turned ON for the first time.
This step can be skipped when adjusting the
second and following inputs.

Refer to the Operating Manuals for the other
devices in the system for details on their
required stabilization times, if any.

When the first input is being adjusted and 30
minutes have already passed for stabilization,
wait just 10 minutes more.



Temperature Input Terminals Section 7-6

Connecting the Devices
required for DRT2-TS04T
Adjustment

The following paragraphs explain how to connect the devices that must be
connected to the DRT2-TS04T for user adjustment. Wire the following devices
properly when adjusting the DRT2-TS04T.

Reference Voltage/Current Generator and Precision Digital Multimeter
Used to make adjustments at the upper limit and lower limit.
Prepare devices that can generate accurate 0 mV, 20 mV, and 50 mV volt-
ages. Use a precision digital multimeter that can measure the output voltage

and indicate when the voltage/current generator is not producing an accurate
voltage output.

Cold Junction Compensator (such as a ZERO-CON 0°C Bath) and
Compensating Conductors

Note

Note

Used to adjust the bias compensation value.
The cold junction compensator (the ZERO-CON 0°C bath is used in following
examples) is a device that maintains an accurate 0°C (32°F) temperature for

thermocouple sensors. Use a cold junction compensator compatible with the
sensor being adjusted.

When using an R, S, E, B, or W type thermocouple, a K type can be substi-
tuted. Set the ZERO-CON to 0°C (32°F).

DeviceNet Configurator (Version 2.40 or Higher)

The actual adjustment operations are performed with the Configurator. Check
the version of the Configurator, because the DRT2-TS04T cannot be adjusted
with an old version.

Refer to the DeviceNet Configurator Operation Manual for details on the Con-
figurator.

Adjustment Device Connection Diagram

Connect the reference voltage/current generator (STV), precision digital multi-
meter (DMM), and cold junction compensator to the input terminals. In the fol-
lowing examples, the devices are connected to input 1, but connect to the
corresponding terminals when adjusting inputs 2 to 4.

DeviceNet

DeviceNet Configurator

|
DRT2-TS04T " vyt

Reference voltage/current generator (STV)
c ) _|:| Remove when performing bias compensation.
ompensating
conductors
_|:| Precision digital multimeter (DMM)
Use to confirm that the STV is generating an accurate voltage.

Cold junction compensator (such as a ZERO-CON)
Leave open (disabled) until performing bias compensation.

The personal computer (Configurator) is connected through DeviceNet in the
diagram above. If a CS1W-DRM21 or CJ1W-DRM21 Master Unit is being
used, the Configurator can also be connected through the Master Unit using a
peripheral bus connection. Refer to the Configurator Operation Manual for
details.
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Input Terminal Connections

STV

NC IVK NC | IN1 NC | NC IN2 [ NC | IN3

NC

INO\ b\ IN1 IN2 [ NC | IN3
— \ — ‘ _ _

Sy

Cold junction compensator

Compensating
conductors

ZERO-CON (0°C bath)

\ 0°C/32°F

° + Open when adjusting uppetr/lower limit.
° v Short when adjusting bias compensation.

INPUT OUTPUT

Checking the Wiring and Making Adjustments
m Adjusting the DRT2-TS04T’s Upper and Lower Limit V