Slice I/0 Units

OPERATION MANUAL




SmartSlice
GRT1 Series
Slice I/0 Units

Operation Manual
Revised November 2007






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, 2005

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

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

This manual describes the installation and operation of the Slice 1/0 Units and includes the sections
described below. Please read this manual carefully and be sure you understand the information pro-
vided before attempting to install or operate Slice 1/0 Units. Be sure to read the precautions pro-
vided in the following section.

The following manuals also cover information related to DeviceNet applications in which Slice 1/0 Ter-
minals are used. Use the DeviceNet Operation Manual together with other required manuals.

Manual Contents Cat. No.
SmartSlice GRT1 Series Describes the models, specifications, functions, operating proce- W455
Slice 1/0 Units dures, and applications of GRT1-series Slice 1/0 Units.

Operation Manual
(this manual)

DeviceNet Communications Unit | Describes the specifications, functions, operating procedures, and W454

for Slice 1/0 Terminals applications of the DeviceNet Communications Unit, which allows
Operation Manual Slice 1/0 Units to be set, controlled, and monitored through
DeviceNet.
DeviceNet Describes the configuration and construction of a DeviceNet network, | W267
Operation Manual including installation procedures and specifications for cables, con-

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

Read this manual carefully and be sure you understand the informa-
tion provided before attempting to use DeviceNet.

CS/CJ Series Describes the specifications, functions, operating procedures, and W380
DeviceNet Units applications of CS-series and CJ-series DeviceNet Units. (A CS/CJ-
Operation Manual series DeviceNet Unit can operate as both a DeviceNet Master and

DeviceNet slave at the same time.)

DeviceNet Configurator Ver. 2.L1 | Describes the operating procedures of the DeviceNet Configurator. | W382
Operation Manual The DeviceNet Configurator can be used to configure, set, and main-
tain a DeviceNet system through an easy-to-use graphical interface.
Refer to this manual when necessary.

SmartSlice PROFIBUS Describes the specifications, functions, operating procedures, and WO4E
Communications Unit applications of the GRT1-PRT PROFIBUS Communications Unit,
Operation Manual which allows Slice 1/0O Units to be set, controlled, and monitored

through PROFIBUS.
PROFIBUS Master Units Describes the specifications, functions, operating procedures, and W409
Operation Manual applications of CS-series and CJ-series PROFIBUS Master Units.
CX-Profibus Ver. 1.0 Describes the operating procedures of CX-Profibus. The CX-Profibus | WO5E
Operation Manual can be used to configure, set, and maintain a PROFIBUS system

through an easy-to-use graphical interface.
Refer to this manual when necessary.

Precautions provides general precautions for planning, installing, and operating the Slice I/O Units
and related devices.

Section 1 describes the features of GRT1-series Slice 1/0 Units and lists the available Units.
Section 2 describes the specifications and functions that are shared by all of the Slice I/O Units.
Section 3 explains how to install and wire the Slice 1/0 Units.

Section 4 provides the specifications and shows the components, terminal arrangements, wiring dia-
grams, and dimensions for the Digital Slice I/O Units.

Section 5 provides the information required to operate Analog Input Units and Analog Output Units,
including functions, status areas, windows, specifications, wiring, data allocation, and settings.

Section 6 provides the information required to operate the Temperature Input Unit, including functions,
status areas, windows, specifications, wiring, data allocation, and settings.
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Section 7 provides information required to operate Counter Units and Positioning Units, including
functions, status areas, windows, specifications, wiring, I/O data assignments, and settings.

Section 8 provides the basic specifications and shows the components, wiring diagrams, and dimen-
sions for the other Units used in Slice I/0O Terminals.

Section 9 describes error processing and troubleshooting procedures needed to keep the Slice 1/0
Units operating properly.

The Appendices provide information on using explicit messages; tables of standard models, power
consumptions, current consumptions, and weights; and precautions for using 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 GRT1-series Slice I/O Units and related devices.

PRECAUTIONS

The information contained in this section is important for the safe and reliable application of the Slice I/O Units.
You must read this section and understand the information contained before attempting to set up or operate a Slice
I/O Terminal.

AN N AW~
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Safety Precautions. . . ...ttt e XVi
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EC DIrectives . .. ..ottt e e e e e XX
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Intended Audience

1

2

3

xvi

Intended Audience

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

* Personnel in charge of 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.

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.

Safety Precautions

/\ WARNING

/\ WARNING

/\ WARNING

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

Do not apply voltages or currents outside the specified ranges to a Slice 1/0
Unit. Doing so may cause a malfunction or fire.

Always turn OFF the I/O power supply to the I/O Unit before performing online
replacement or connecting/disconnecting wiring, including fixing a loose wire.
In addition, if external power is supplied to the terminal block for a Unit such
as a Relay Output Unit or AC Input Unit, turn OFF that power supply before
replacing the Unit. Not turning OFF these power supplies may result in false
output signals, false input signals, or electrical shock.



Operating Environment Precautions 4

&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 stop operation 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 pro-
vided to ensure safety in the system.

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

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

Slice 1/0 Terminals will continue operating even if one or more 1/O Units is
removed from or falls out of the Slice I/O Terminal, i.e., the other I/O Units
will continue control operations, including outputs. As a countermeasure
for such a possibility, external safety measures must be provided to
ensure safety in the system.

&WARNING The CPU Unit refreshes 1/0O 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 I1/0O 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 1/0 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

4 Operating Environment Precautions

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.
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Application Precautions 5

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

* Locations subject to water, oil, or chemicals (Digital /0 Units)
* Locations subject to acid or chemicals.

* 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.

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

5 Application Precautions

Observe the following precautions when using the Slice I/0 Units.

* 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.

* Use the power supplies specified in the operation manuals.

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.

* Mount the PLC securely on DIN Track or with screws.
e Always turn OFF the power supply when mounting a Slice I/O Unit.

¢ 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/O Unit, CPU Unit, Memory
Cassette, or Master Unit.

* Mounting or removing Remote I/O Terminal circuit sections.
e Assembling any devices or racks.
e 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.
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Application Precautions

5

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

* Be sure that all the communications connector screws are tightened
securely. (The communications connector screw torque is 0.5 to 0.6 N-m.)

* Use the correct wiring components when wiring.

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

* Double-check all wiring before turning ON the power supply.

* When wiring or performing other tasks, do not allow metal objects such as
wire strands to enter the Unit.

* Always follow the electrical specifications for terminal polarity, communi-
cations path wiring, power supply wiring, and I/O jumpers. Incorrect wiring
can cause failures.

* Always wire the Unit as shown in the manual.
* Be sure to press terminals until they are fully seated.
* Mount Units only after checking terminal blocks completely.

» Before mounting a wired terminal block to the main block, be sure that the
terminal block-main block combination is correct.

* 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.

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

* Do not bend or pull the cables excessively.

* When connecting communications cables, always turn OFF the PLC
power supply, all Slave power supplies, and all communications power
supplies.

* 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.
* Always enable the scan list before operation.

* Before clearing the scan list of a Unit that has user-allocated remote 1/0,
always confirm that no errors occur after the I/O 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.

* Be sure that the Slice I1/0 Units are lined up correctly when mounting
them.
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EC Directives

6

6

* Correctly connect the Slice I/O Units to each other. The I/O power supply
will become disconnected if the base blocks on the Slice I/O Units are not
connected correctly.

While outputs are being transmitted from the Communications Unit, the
output indicators on the Slice Output Unit will be lit, but the outputs will
actually be OFF.

EC Directives

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

EMC Directive

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

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

Low Voltage Directive

Devices that operate at voltages from 50 to 1,000 VAC or 75 to 1,500 VDC
must satisfy the appropriate safety requirements. The applicable standard is
EN 61131-2.

Complying with EC Directives

XX

1,2,3...

1,2,3...

1. The Slice I/O Units are designed for installation inside control panels. All
Slice /0 Units must be installed within control panels.

2. Use reinforced insulation or double insulation for the DC power supplies
used for the communications power supply, internal circuit power supply,
and the I/O power supplies. Ensure that stable outputs can be provided
even if a 10-ms interruption occurs at the input.

3. The Slice I/0O Units conform to the EN 61131-2 (Immunity Zone A), EN
61000-6-2, and EN 61000-6-4 standards. AC power connections to Slice
I/0 Units must use a protection network if the severity levels for Zone A are
exceeded. The radiated emission characteristics (10-m regulations) may
vary depending on the configuration of the control panel used, other devic-
es connected to the control panel, wiring, and other conditions. You must
therefore confirm that the overall machine or equipment complies with EC
Directives.

The following examples shows how to reduce noise.
1. Noise from the communications cable can be reduced by installing ferrite

cores on the communications cable within 10 cm of the DeviceNet Unit and
DeviceNet Communications Unit.



EC Directives

Ferrite Core (Data Line Filter): 0443-164151 (manufactured by Nisshin Electric)

Impedance specifications
25 MHz: 156 Q
100 MHz: 250 Q

|-—I30 mm —

== ||

13 mm 29 mm

=N
!

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

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

xxi
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SECTION 1
Available Units and Features

This section describes the features of GRT1-series Slice I/O Units and lists the available Units.

1-1  Slice I/O Terminal Introduction .. ........ ... . .. ..., 2
1-1-1  Features of the GRT1-series Slice /O Units .................. 2
[-2 Available Units . .. ...ttt e e e 7
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1-2-6  ConnectingCable . ............. .. 9
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Slice I/0 Terminal Introduction Section 1-1

1-1 Slice I/0 Terminal Introduction

A Slice I/O Terminal is a building-block style remote 1/O terminal made up of a
Communications Unit and a number of Slice 1/0O Units, which each provide a
small number of 1/O points. The Slice /0 Units communicate with the host by
remote I/O communications (cyclic communications) through the Communica-
tions Unit. Remote I/O communications (cyclic communications) can be
started just by setting the Communications Unit's node address and turning
ON the power supply.

Since the Slice I/O Units expand the system in small I/O increments, a flexible
system can be assembled to exactly match various customer applications,
with less labor and space.

DeviceNet Unit |:|
g

0a - - |
g lafo | ‘ Serial connection
(For setting, monitoring, and operating)

PLC

Example: DeviceNet

GRT1-DRT DeviceNet

Communications Unit L Slice 1/0 Terminals
ol S N
O = S
© S By el Bhrsl st slen SR S
Slice 1/0O Units

Up to 64 Slice 1/0O Units can be connected to one DeviceNet Communications Unit.
(Up to 1,024 inputs and outputs can be connected.)

1-1-1  Features of the GRT1-series Slice I/O Units

The GRT1-series Slice I/0 Units have the following features.

Features Shared by all Units

Small I/0 Increments

Building-block Style
Terminals

Time-saving Screwless
Terminal Blocks

The GRT1-series Slice I/0 Units have just a few I/O points (2 to 4 points) per
Unit, so the application can be flexibly constructed to match the space and
capacity requirements.

Slice I/O Terminals are building-block style Units that can be expanded by
attaching additional Slice I/0 Units to the side of the Terminal. Up to 64 Slice I/
O Units can be connected to one Communications Unit.

Slice 1/0O Units are equipped with screwless clamp terminal blocks, which can
be wired just by inserting the wire into the terminals. Wires can be removed
just by pressing the release button and pulling out the wire.
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Parameter Backup and
Restore

Online Replacement of I/O
Units

Automatic Baud Rate
Recognition

Automatic Allocation of
Unit Numbers

Remote 1/0
Communications

Unit Conduction Time
(Power ON Time) Monitor

Unit Comments

Connected Device
Comments

Communications Error
History Monitor

Last Maintenance Date

Digital I/O Unit Features

I/0 Power Supply Monitor

Input Filter

Sensor Power ON Delay

Before replacing a Slice I/O Unit for maintenance, the parameter data set in
the 1/0 Unit can be backed up in the connected Communications Unit. The
backed up parameter data is compared with the replacement I/O Unit’s data
and the backed up data is restored to the replacement I/O Unit.

The Slice I/0 Units are made up of 3 blocks (the base block, main block, and
terminal block) that can be separated from each other. This means you can
leave the base block connected to the Slice I/0O Terminal with power supplied
to the Slice I/0O Terminal and replace the main block or terminal block.

Note Turn OFF the I/O power supply before replacing Slice 1/0 Unit
blocks. Also turn OFF any external power supplied to the terminals.

It isn’t necessary to set the baud rate on the GRT1-series Slice 1/O Units.

Unit numbers are allocated automatically to the connected Slice 1/0 Units
from left to right and stored within the Communications Unit. It is not neces-
sary for the user to set these numbers.

GRT1-series Slice 1/0 Units communicate with the host Master by remote I/O
communications through the Communications Unit. The Slice /0O Units’ data
is collected in the Communications Unit and exchanged with the Master in a
batch.

This function records the total time that the Slice 1/0 Unit's internal circuit
power has been ON. A warning level can be set in the Unit and a warning flag
will be turned ON when the set warning time is exceeded. The Power ON
Time can be read with an explicit message command or from the Configura-
tor.

A user-set name can be assigned to each Unit and recorded in the Unit.

User-set names can be assigned to each I/O device (sensor, valve, etc.) con-
nected to a Unit and recorded in the Unit.

The communications error log within the Unit can collect the four most recent
communications errors (communications error cause code and communica-
tions power supply voltage when error occurred). The information can be read
with an explicit message command or from the Configurator.

The date on which maintenance was performed can be written in the Unit.
The date can be written from the Configurator.

This function detects whether the I/O power is being supplied and turns ON a
warning flag in the Unit if the 1/O power supply is OFF. The flags can be read
with an explicit message command or from the Configurator.

The input filter function reads the input value several times during the set
interval and removes irregular data caused by noise and switch chattering.

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

When the I/O power has gone OFF, the sensor power ON delay function
blocks inputs for the first 100 ms after the 1/O power is turned back ON. This
function prevents incorrect inputs caused by inrush current at startup after the
I/O power is turned ON.
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Contact Operation This function can count the number of times each input or output contact

Counter changes from OFF to ON (maximum resolution: 50 Hz). A warning set value
can be set in the Unit to monitor the number of contact operations, and turn
ON a warning flag in the Status Area when the set value is reached. The Con-
figurator or explicit messages can be used to read the information.

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

Total ON Time Monitor This function can record the total ON time of devices connected to the Unit,
such as sensors and relays. The total time is stored in the Unit and can be
read by the Configurator or explicit messages. A warning set value can be set
in the Unit to monitor the total ON time, and turn ON a warning flag in the Sta-
tus Area when the set value is reached.

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

Operation Time Monitor This function can measure and monitor an Input Unit's operating time. The
time required for a bit to go ON or OFF can be measured at high speed within
the Unit, so that ladder programming is not required to measure the operating
time. The trigger edge (ON—OFF or OFF—ON), input number, and output
number can be selected freely, providing flexibility when testing. A warning set
value can be set in the Unit to monitor the operating time, and turn ON a
warning flag in the Status Area when the set value is reached.

Analog I/O Unit Features

Setting the Number of AD The conversion cycle when both analog input points are used is 2.42 ms max.
Conversion Points The AD conversion cycle can be shortened by reducing the number of points
used (i.e., the number of AD conversion points).

Moving Average Analog 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 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.

Peak/Bottom Hold The maximum (peak) and minimum (bottom) values input to Analog Input Ter-
minals can be held. These values can then be compared with alarm set val-
ues, and flags turned ON accordingly to indicate the status (comparator

function).
Top/Valley Hold (Input The top and valley values for values input to Analog Input Terminals can be
Units Only) held. The timing of tops and valleys can be monitored with the Top/Valley

Detection Timing Flags. The top and valley values can be compared with
alarm set values, and flags turned ON accordingly to indicate the status (com-
parator function).

Rate of Change The rate of change for values input to Analog Input Terminals can be obtained
for each sampling cycle.

Comparator Values input to Analog 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.

Off-wire Detection With Analog Input Terminals, disconnections can be detected in wiring for
analog (voltage or current) inputs that are enabled as AD conversion points.
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User Adjustment

Cumulative Counter

Communications Error

Output (Output Units
Only)

The status can be checked at the Master using the Off-wire Detection Flag.
This function is valid only for the input ranges 4to 20 mA and 1 to 5 V.

Input or output values can be adjusted to compensate for errors in the input or
output voltage or current resulting from the characteristics or connection
methods of the 1/O device. Compensation is performed by applying linear con-
version based on the points corresponding to 0% and 100%.

A cumulated value that approximates the integral of analog input or output val-
ues over time can be calculated and read.

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

Temperature Input Unit Features

Moving Average

Scaling

Peak/Bottom Hold

Top/Valley Hold

Rate of Change

Comparator

Off-wire Detection

Input Error Detection
Disable

User Adjustment

Cumulative Counter

Top or Valley Count

Temperature Input Units can calculate the average of the past eight input val-
ues 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 Temperature
Input Units can be held. These values can then be compared with alarm set
values, and flags turned ON accordingly to indicate the status (comparator
function).

The top and valley values for values input to Temperature Input Units can be
held. The timing of tops and valleys can be monitored with the Top/Valley
Detection Timing Flags. The top and valley values can be compared with
alarm set values, and flags turned ON accordingly to indicate the status (com-
parator function).

The rate of change for values input to Temperature Input Units can be
obtained for each sampling cycle.

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

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

Detection of input errors, including off-wire detection, can be disabled for
channels that are not used.

Input or output values can be adjusted to compensate for errors in the input or
output voltage or current resulting from the characteristics or connection
methods of the 1/O device. Compensation is performed by applying linear con-
version based on the points corresponding to 0% and 100%.

A cumulated value that gives the integral of analog input values over time can
be calculated and read.

The numbers of times that the top or valley value is reached can be counted,
e.g., in an application in which the temperature input value varies in a fixed
cycle of temperature change. The host will be notified with a flag when the
number of cycles exceeds the set value.
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Temperature Zone
Counter

Data Comparison between
Channels

The temperature zone counter can be used to measure how long the temper-
ature input value is within a user-set temperature range in 1-second incre-
ments. The host will be notified with a flag when the measured value exceeds
the set value.

The temperature differences between input channels 0 and 1 can be calcu-
lated and compared to a set value. The host will be notified with a flag when
the temperature difference exceeds a set value.

Counter Unit and Positioning Unit Features

Counter

Counter Input Modes

Speed Measurement

Digital Inputs

Digital Outputs

Comparison Range

Each Unit provides one high-speed counter with a 32-bit resolution. Counting
is performed in linear fashion, and encoder signals up to 60 kHz can be input
with Counter Units and up to 100 kHz can be input with Positioning Units. The
Counter Units support 24-V inputs and the Positioning Unit supports either
24-V or line-driver inputs (settable).

The counter can be set to any of the following input modes:
* Phase differential x1
¢ Phase differential x2
¢ Phase differential x4
 Pulse/direction
e Up/down

The output pulse frequency is measured and can be read from the I/O area at
any time.

The Counter Unit supports an input that can be set to operate either as a digi-
tal input or an encoder Z-signal input. The Positioning Unit provides both a
digital input and an encoder Z-signal input.

The digital input can be set to reset the counter, preset the counter, or capture
the present counter value. Any of these actions can be set to be performed on
the rising or falling edge of the digital signal.

The Z-signal input of the Positioning Unit can be set to reset the counter in
various ways.

Each Counter Unit provides one digital output and the Positioning Unit pro-
vides two digital outputs. A digital output can be used as a general-purpose
output, or it can be controlled using a settable counter value comparison
range.

A comparison range can be enabled for the counter value to control a digital
output. The output will be turned ON or OFF depending on the relationship
between the counter value and the range that is set. Each Counter Unit pro-
vides one comparison range.
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1-2 Available Units

The following tables list the available GRT1-series Units, categorized by type.

1-2-1 Communications Units
Type I/0 points | Model number Description
DeviceNet Communications | --- GRT1-DRT Interface Unit that con-
Unit nects the DeviceNet
Unit with the Slice 1/0
Units
PROFIBUS Communica- - GRT1-PRT Interface Unit that con-
tions Unit nects the PROFIBUS
Unit with the Slice 1/0
Units.
1-2-2 Digital I/O Units
Type I/O points Model number Description
DC Input/Transistor | 4 inputs (NPN) | GRT1-ID4 4 DC inputs
Output Units 4 inputs (PNP) | GRT1-ID4-1
4 outputs (NPN) | GRT1-OD4 4 transistor outputs
4 outputs (PNP) | GRT1-OD4-1
4 outputs (PNP) | GRT1-OD4G-1
4 outputs (PNP) | GRT1-OD4G-3 | 4 transistor outputs (2 A)
8 inputs (NPN) |GRT1-ID8 8 DC inputs
8 inputs (PNP) | GRT1-I1D8-1
8 outputs (NPN) | GRT1-OD8 8 transistor outputs
8 outputs (PNP) | GRT1-OD8-1
8 outputs (PNP) | GRT1-OD8G-1
AC Input Units 4 inputs GRT1-1A4-1 100 to 120 VAC
4 inputs GRT1-1A4-2 200 to 240 VAC
Relay Output Unit 2 outputs GRT1-ROS2 Relay outputs
1-2-3 Analog I/O Units
Type 1/0 points Model number Description
Analog I/0 Units 2 inputs GRT1-AD2 2 analog inputs
2 outputs GRT1-DA2V 2 analog voltage outputs
2 outputs GRT1-DA2C 2 analog current outputs
Temperature Input | 2 inputs GRT1-TS2P Resistance thermometer
Units input
Type:
PT100 (-200 to 850°C)
PT100 (200 to 200°C)
2 inputs GRT1-TS2PK | Resistance thermometer
input
Type:
PT1000 (—200 to 850°C)
PT1000 (—200 to 200°C)
2 inputs GRT1-TS2T Thermocouple input
(R, S, K1,K2,J1,J2, T, E,
B, N, L1, L2, U, W, or PL2;
switchable)
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1-2-4 Counter Units and Positioning Unit

1-2-5 System Units

Type

/0

Model number

Description

Counter

* A and B counter inputs
Units * One input settable to Z counter
input or digital input
« 1 digital output (NPN)

GRT1-CT1

1 counter

Max. frequency:
60 kHz (depend-
ing on counter

* A and B counter inputs
* One input settable to Z counter
input or digital input
« 1 digital output (PNP)

GRT1-CT1-1

input mode)

Positioning |*A, B, and Z counter inputs

Unit « 1 digital input

* 2 digital outputs (PNP)

GRT1-CP1-L

1 counter

Max. frequency:
100 kHz (depend-
ing on interface
and counter input
mode)

Type

I/0 points

Model number

Description

Right Turnback Unit

GRT1-TBR

Mounts to the right side of
the last Unit to add a new
block.

Left Turnback Unit

GRT1-TBL

Mounts to the left side of
the new block. Power is
supplied from the Left
Turnback Unit.

1/0 Power Feed Units

GRT1-PD2

Feeds I/0 power within the
Slice I/O Terminal.

2 voltage terminals and
2 ground terminals

GRT1-PD2G

Feeds I/0 power within the
Slice I/0 Terminal.

2 voltage terminals and
2 ground terminals
Overcurrent protection

GRT1-PD8

Feeds I/0O power within the
Slice 1/0 Terminal.

8 voltage terminals and
4 ground terminals

GRT1-PD8-1

Feeds I/0 power within the
Slice I/0 Terminal.

4 voltage terminals and
8 ground terminals

1/0 Power Connection
Units

GRT1-PC8

Provides extra voltage and
ground terminals.

8 voltage terminals and
4 ground terminals

GRT1-PC8-1

Provides extra voltage and
ground terminals.

4 voltage terminals and
8 ground terminals

End Unit

GRT1-END

An End Unit must be
mounted to the end of the
Slice I/0 Terminal.
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1-2-6 Connecting Cable

Type 1/0 points

Model number

Description

Turnback Cable for
Slice 1/0 Units (1 m)

GCN2-100

This is a special turnback cable.
Up to 2 Turnback Cables (2 m
total) can be connected for one
Communications Unit.

1-2-7 Functions Supported by Slice I/O Units

Function

GRT1-series Slice I/0 Units

Digital 1/0 Units

Analog I/O Units

DC Input
Units

ACInput
Units

Output
Units

Relay
Output
Units

Input
Units

Output
Units

Tempera-
ture Input
Units

Counter
Units and
Position-

ing Unit

Backup/Restore

Supported

Online Replacement

Supported

Automatic Baud Rate
Recognition

Supported

Unit Conduction Time
(Power ON Time) Monitor

Supported

Unit Comments

Supported

Connected Device Com-
ments

Supported

Last Maintenance Date

Supported

Communications Error
History Monitor

Supported

Detachable Terminal
Block

Supported

Total ON Time Monitor

Supported

Supported

Contact Operation
Counter

Supported

Supported

Operation Time Monitor

Supported

I/O Power Supply Monitor

Supported | ---

Supported

Supported

Input Filter

Supported

Sensor Power ON Delay

Supported

Scaling

Supported

User Adjustment

Supported

Cumulative Counter

Supported

Moving Average

Supported

Supported

Setting the Number of AD
Conversion Points

Supported

Input Error Detection Dis-
able

Supported

Peak/Bottom Hold

Supported

Supported

Top/Valley Hold

Supported

Supported

Rate of Change

Supported

Supported

Comparator

Supported

Supported

Communications Error
Output

Supported

Temperature Zone
Counter

Supported

Data Comparison
between Channels

Supported
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1-2-8 Slice I/0 Unit Installation and Power Supply Methods

The following installation and power supply methods apply to all GRT1-series

Units.
1/0 Unit connection Unit 1/0 connection Unit power supply to I/O power supply
installation base block

Building-block connections
with slide connectors on
sides of Units

DIN Track instal-

lation

Screwless clamp-
ing terminal block

Supplied through the
Communications Unit or
Left Turnback Unit.

Supplied through the
Communications Unit, I/O
Power Feed Unit, or Left
Turnback Unit.

10
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2-1 Specifications Shared by the Units

2-1-1 General Specifications

Item

Specification

Ambient operating temperature

—10 to 55°C (with no icing or condensation)

Ambient operating humidity

25% to 85%

Ambient storage temperature

—25 to 65°C (with no icing or condensation)

Noise immunity

Conforms to IEC61000-4-4, 2.0 kV

Vibration resistance

10 to 60 Hz: 0.7 mm double amplitude
60 to 150 Hz: 50 m/s?

2-1-2  Slice I/0 Unit Specifications

Shock resistance 150 m/s2
Withstand voltage 500 VAC (between isolated circuits)
Enclosure rating IP20

Item Specification
Communications protocol Slice bus

Communications distance

Slice 1/0 Units: 64 Units coupled (about 2 m max.)
Turnback Cable: 2 m max. (2 cables, 1 m each)

Unit power supply

Voltage: 24 VDC

Unit connection method

Building-block style configuration with slide connec-
tors on sides of Units

Unit number

1 to 64 (automatically allocated)

I/0O power supply

Voltage: 24 VDC
Current: 4 A max.

Indicators | TS
(Two-color LED)

Indicates the Unit’s operating status

10

(One-color LED)

Indicates the I/O status

2-1-3 LED Indicators

The following table shows the meaning of the Unit's TS and I/O indicators,
which are common to all of the Slice 1/0 Units.

The ERR indicators show errors specific to the Unit, such as 1/O errors. Any
numbers that immediately follow “ERR” indicate the channel number, e.g.
ERRO indicates a Unit that has an error in channel 0.

12




Unit Numbers and 1/0 Allocations Section 2-2

The TS indicator shows the status of the Slice I/O Unit itself and the 1/O indi-
cators show the status of the connected devices.

Name | Color Status Meaning
TS Green e Lit Normal status | Normal Unit status
o Normal network status
o Flashing | Operating The automatic restore/backup
- function is operating.
Red s Lit Fatal error Unit hardware error
- (EEPROM error or WDT
error)
Iy Flashing | Non-fatal error | Communications timeout,
S incorrect switch setting, etc.
Cold junction compensator
error (GRT1-TS2T only)
Ts Not lit No power * Unit power supply is OFF.
* Unit is waiting for initializa-
tion.
* Unit is being reset.

M Digital 1/0 Units
The following table shows the meaning of the yellow I/O indicator.

Name | Color Status Meaning
I/0 Yellow - Lit Normal status |1/0O ON
Not lit I/O OFF
-

The following table shows the meaning of the red ERR indicator.

Name | Color Status Meaning
ERR Red ~_Lit Error The error depends on the
R Unit. Refer to specific infor-
mation for the relative Unit.
--- - Not lit Normal status | No error has occurred.

2-2 Unit Numbers and I/O Allocations
2-2-1 Unit Numbers of Slice I/O Units (Automatically Allocated)

The numbers used to identify the Slice 1/0 Units in a Slice 1/O Terminal are
called the Slice /O Units’ unit numbers. These unit numbers are allocated
automatically from left to right starting from #1, when the power is turned ON.
It is not necessary for the user to set these numbers.

13
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—

The Slice I/0 Units' unit numbers are allocated
automatically in order, from left to right.

Communications Unit

I/0

1/10

I/0

I/0

I/0
#64

Note  The unit numbers allocated automatically to the Slice 1/0 Units are unrelated
to the DeviceNet node address set with the rotary switches.

2-2-2 1/0 Allocations in the Slice I/0 Terminal’s Master Unit

The Slice I/O Terminal’s I/O data is allocated in the CPU Unit’s I/O memory
and transferred through the Communications Unit and the Unit (such as a
DeviceNet Unit) connected to the CPU Unit.

The Communications Unit's Programming Device (such as a Configurator)
can be used to freely select the kind of data allocated. Refer to the Communi-
cations Unit’'s operation manual for details.

Master Unit CPU Unit

(1) Communications Unit status

(2) Each Slice 1/0O Unit's I/O data.

(3) Slice I/0 Unit network
participation status.

| I/O memory
| T
16 8 0
-
Order of allocation
D C B A —’
/
3\ Y A A Y
E J
\

Data is allocated to I/O memory in the order ]
that the Units are connected, from lowest to |
highest.
1/0 Units with bit allocation are allocated data
from the rightmost to leftmost bit, in 2-bit units.
1/0 Units with word allocations are allocated o A B C D E
data from the lower to higher word address. ~ Communications ——

Unit

— _
~—

14
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I/0 Allocation

Example

Input Area

Word 8

15

First Word | Communications Unit Status

I/O data is allocated to the I/0O Units in the order that they are connected to the
Communications Unit, regardless of the 1/0O Units’ models. Unless special
allocation data settings are selected with the Communications Unit’s Pro-
gramming Device, data is allocated from the first word starting with the Com-
munications Unit’s Status Flags and then the leftmost I/O Unit’s data.

Data in the Master’s Input and Output Areas is allocated to the Slice I/0 Units
based on their unit numbers.

Commu- |,
nlc_atlons D4
Unit

#2
D4

#3
D4

#4
AD2

#5
ID8

#6

OD4 ROS2 OD8

#7 #8

#9
OD4

-

+1 Unused ‘ #ij

| #2441

+2
+3

#4

+4 Unlsed ‘

#5

Some areas may be unused when data is allocated.

Output Area

15 8

+ 0

First Word

Unused ‘#7‘ #6

+1

Unused ‘

#8

+2

Unused

| #9

Note 1/O Units with bit allocations (such as the GRT1-ID4/0OD4) are allocated data
in 2-bit units. I/O Units with word allocations (such as the GRT1-AD2) are allo-
cated data in 1-word units. The following example shows the allocations to
Output Units.

Slice 1/0 Terminal Configuration

Cotmmuni- #1 #2 #3 #4 #5 #6 #7 #8
fﬁ] i't"”s oD4 oD4 oD4 ROS2 oD4 DA2 oD4 oD8
Data is allocated in 2-bit units
to 1/0 Units that require 4 bits,
so there may be unused areas
as shown in the following table.
Word 15 8
+0 HHEREI R
5|4
+1 ) Unused g
+2
#6
+3
+4 / Unused ‘ #7
+5 / Unused ‘ #38

V

Data in these areas will not be output.

15
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Allocated Data

Patterns

16

Note

As shown in example 1, 0 is entered into any unused area that creates a gap
in another area. Such an area cannot be used for any other purpose. If there
is more than 1 byte that do not create a gap in any other area, such as in word

4 in example 2, then they can be used for other purposes.

Example Input Area 1 (Total of 10 Bytes)

C_om_mu- #1 #2 #3 #4 #5
nications
Unit ID4 AD2 ID4 D4 ID4
Word 15 8
+0 Communications Unit Status
+1 0 | #1
»
+2
#2
+3
+4

0 '4\#5 | \#4 | #3
N

A 0 will be entered into the unused areas.
These areas cannot be used for any other

purposes.

Example Input Area 2 (Total of 9 Bytes)

Commu- | 44

L #2 #3 #4
nlc_atlons
Unit ID4 AD2 | ID4 ID4
Word 15 8
+0 Communications Unit Status
I 0 | #
»
+2
#2
+3
+4 Unused | \#4 | #3

\

A 0 will be entered into this unused area.

This area cannot be used for other purposes.

Nothing will be input into this unused area.

If there is more then one unused byte that does
not create gaps in any area, then it can be used
for another purpose.

The following kinds of data can be allocated for the Master. The Programming
Device can be used to freely select the kinds/combination of data allocated. If
the Programming Device isn’t used to select the data pattern, the default set-
ting is used, which is I/0O data + Communications Unit Status Flags (pattern
number 1 in the following table).
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Input Data Patterns and Sizes

Allocated data pattern Description
1. Input data + Communications | Used input data size + 1 word
Unit Status Flags Maximum Input Area: 65 words (with Communica-
tions Unit)
2. Input data only The total of the bit, word, and used areas. Calcu-

late following the previous example.

Maximum Input Area: 64 words (with Communica-
tions Unit)
3. Communications Unit Status |1 word (with Communications Unit)

Flags only

4. Slice 1/0 Unit Communica- Participating Flags: 4 words
tions Participating/Withdrawn | \withdrawn Flags: 4 words

Flags only Total: 8 words
Output Data Patterns and
Sizes
Allocated data pattern Description
Output data only The total of the bit, word, and used areas. Calcu-

late following the previous example.

Maximum Input Area: 64 words (with Communica-
tions Unit)

(1) Only one pattern of output data can be allocated.

(2) When allocating data, be sure that it does not exceed the maximum that
can be allocated (64 words).

2-3 Functions Shared by all Units
2-3-1 Backup Function

Function Overview The backup function records the parameter data of all Slice 1/0O Units con-
nected to the Communications Unit. The parameter data recorded in the
Communications Unit can be restored to the Slice 1/0 Units later with the
automatic restore function when a Slice 1/0 Unit has been replaced.

Communications
Power ON * Unit #1 #2 | #3 | #4

Turn pin 4 ON, OFF, and —4@

then ON again while the

power is ON and pin 1 is ON. @ I:I I:I I:I I:I
N

Downloads all of the I/0 Units' unit
information and parameter data.

Backup Procedure when
using a DeviceNet
Communications Unit

1,2,3... 1. \Verify that the power is ON, DIP switch pin 1 (REGS) is ON, and all of the
Slice I/0O Units are participating in I/O communications.
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2. Turn DIP switch pin 4 (BACK) ON, then OFF, and then ON again within 3 s
to start the back up.

3. While the data is being backed up, the DeviceNet Communications Unit’s
TS indicator will flash green every 0.5 s. The TS indicator will stop flashing
(not lit) when the backup is completed.

If the restore operation fails, the TS indicator will be lit red for 2 s.

Note (1) Do not turn OFF the power supply or reset the Configurator while data is
being backed up. The data will not be backed up properly if the power is
turned OFF.

(2) The backup data will be erased along with the registered I/O configuration
table if the power is turned OFF and back ON or if the Unit is restarted
while DIP switch pin 1 (REGS) is turned OFF.

(3) We recommend backing up the parameter data in case a Unit fails in the
future.

2-3-2 Automatic Restore Function

Function Overview When a Slice I/O Unit has been replaced, this function will automatically
download (restore) Slice I/O Unit parameter data that was previously backed
up in the Communications Unit. The following conditions are required to exe-
cute the automatic restore function:

* DIP switch pin 1 (REGS) was ON when the power was turned ON, so the
registered table is enabled.

* DIP switch pin 3 (ADR) was ON when the power was turned ON, so the
automatic restore function is enabled.

* Parameter data has been backed up.

Communications
Power ON * Unit #1 #0 43 #4

Pin 1 was ON when power _—EI b er dat
is turned ON and pin 3 is arameter data

turned from OFF to ON. 8

Parameter data is automatically restored only
to the Unit that was replaced (same unit number,
same model number, different serial number).

Restoration Procedure
when using a DeviceNet
Communications Unit
1,2,3... 1. Create backup data in the Communications Unit with the backup function.
2. Turn ON DIP switch pin 3 (ADR).
Unit Replacement
Procedure
1,2,3... 1. Turn OFF the Slice I/0 Terminal’s power supply and the 1/0O power supply.

2. Release the hook on the front of the I/O Unit that you want to replace and
remove the terminal block. The wiring can remain connected.

3. Remove the main block of the Slice 1/0 Unit and replace it with a new 1/0
Unit.

4. Mount the terminal block that was removed in step 2 and latch the hook
that was released.

18
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5.

Note

When the power is turned ON again, the Communications Unit will auto-
matically detect the Unit that was replaced and download the backup data.
The 1/0 Unit’s TS indicator will indicate the results of the restore operation.

If the download was successful, the Unit will be reset automatically and
join 1/0 communications normally. The 1/O Unit's TS indicator will be lit
green.

If the download failed, the 1/0O Unit's TS indicator will be flash red.

If the connected Unit is the wrong model, the 1/0O Unit’s TS indicator will be
lit red.

(1) Do not turn OFF the power or reset the Unit from the Configurator while

data is being restored. The data will not be restored properly if the power
is turned OFF or the Unit is reset.

(2) When an I/0O Unit has been replaced with the power ON and the new 1/0

Unit joins I/O communications, the new Unit will be compared to the pre-
vious one and the parameter data restore operation will start automatical-
ly. While data is being restored, the DeviceNet Communications Unit's TS
indicator will flash green every 0.5 s. The TS indicator will stop flashing
(not lit) when the restore operation is completed. If the restore operation
fails, the Automatic Restore Monitor Flag (bit 13 of the Communications
Unit Status Flags) will be turned ON and the Communications Unit's TS
indicator will be lit red for 2 s.

2-3-3 Online Replacement Function

Function Overview When one of the Slice I/0 Units connected to the Communications Unit must
be replaced, the Unit can be replaced without turning OFF the Slice Bus
Power. Any AC power supplied via the Slice 1/0 Terminal must always be
turned OFF before replacing a Unit.

The Units can be replaced online because the Slice I/O Units are made up of
3 blocks: the base block, main block, and terminal block. When replacing a
Slice I/0 Unit, leave just the base block connected and replace the main
block. I/O communications will continue with the other I/O Units even while the
problem Unit is being removed and replaced.

If pin 1 and pin 3 are ON, //El
data is automatically restored | i >
to the replaced Unit. X

Replacement Procedure

1,2,3.. 1.

To keep the system online, leave the
communications block connected.

|
Communications I
Unit #1 #2 #4

Power ON

=+—— Unit being
replaced

Turn OFF the 1/O power supply of the I/O Unit being replaced.

Release the hook on the front of the I/O Unit that you want to replace and
remove the terminal block. The wiring can remain connected.

Remove the main block of the Slice I/0O Unit and replace it with a new 1/O
Unit.
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4. Mount the terminal block that was removed in step 2 and latch the hook
that was released.

5. Turn ON the I/O power supply.

&WARNING Always turn OFF the 1/O Unit's /O power supply before performing online

Note

replacement. In addition, if external power is supplied to the terminal block for
a Unit such as a Relay Output Unit or AC Input Unit, turn OFF that power sup-
ply before replacing the Unit. Not turning OFF these power supplies may
result in false output signals, false input signals, or electrical shock.

(1) When a Unit withdraws from 1/0O communications during replacement, the
corresponding Slice 1/0 Unit Communications Withdrawn Flag will go ON
and the Communications Unit’s TS indicator will flash red.

(2) Before using the automatic restore function, the preparation for automatic
restoration (creating backup data and turning ON DIP switch pin 3) must
be completed. Refer to 2-3-2 Automatic Restore Function for details.

(3) Only replace one I/O Unit at a time.

(4) Always replace the 1/0 Unit with the same model of I/0 Unit. If a Unit is
replaced with a different model, there may be unexpected outputs and the
restore operation may not be completed properly.

(5) If the base block is faulty or damaged, turn OFF the power supply and re-
place the entire Unit. Even in this case, the 1/0 Unit's parameter data will
be restored automatically if the automatic restore function is enabled
when the power is turned ON.

2-3-4 Unit Conduction Time Monitor

Function Overview

20

The total ON time (unit: 0.1 hr) of the Unit's internal circuit power can be cal-
culated and recorded.

A monitor value can be set in the Unit so that the corresponding notification
flag in the Status Area will be turned ON when the total time reaches the set
monitor value in order to notify the Communications Unit. (Bit 2 of the Com-
munication’s Unit’s Status Flags will go ON.) The total ON time can be read
with a Programming Device.

* Measured time: 0 to 429496729 hours (stored data: 00000000 to
FFFFFFFF hex)
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* Measuring unit: 0.1 hr

Host Master

Communications  Slice 1/O Unit
Unit

Recorded in Unit

- —— Corresponding bit
turned ON when
Corresponding bit is turned ~ Monitor value is
ON in the Communications ~ exceeded.

Unit's status flags.

—

Total ON time

OFF

. . ON
Lngsvlgfl circuit I_l I_, I_,

Note The Unit conduction time monitor (Power ON time monitor) calculates the total
time that Network power supply is ON. The total time is not calculated when

the power is OFF.

Setting with a This example shows how to use the DeviceNet Configurator (version 2.43 or
Programming Device higher) to set the monitor value for the Unit Conduction Time.

1,2,3... 1. Open the Network Configuration Window and double-click the desired
Slice 1/0 Terminal’s icon or right-click the icon and select Parameters -
Edit to display the Edit Device Parameters Window.

2. Click the I/0 Module Tab.

x
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3. Click the Edit Button to display the Edit Unit Parameters Window.

ot el P o arveel evn 0000 G T -RODS xj

:u---u! WT | Opeesten T |

4. Input the desired monitor 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.

2-3-5 Unit Comments

Function Overview

Setting with a
Programming Device

1,2,3...

22

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

[ ]

==

Set a Unit name with the
Programming Device.

Unit comment

Recorded in Unit

Slice 1/0 Unit

This example shows how to use the DeviceNet Configurator (version 2.43 or
higher) to set the Unit Comments.

1. Open the Network Configuration Window and double-click the desired
Slice 1/0 Terminal’s icon or right-click the icon and select Parameters -
Edit to display the Edit Device Parameters Window.
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2.

6.

2-3-6 /0 Comments

Click the I/0 Module Tab.
T =]
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Click the Edit Button to display the Edit Unit Parameters Window.
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Input 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.

Function Overview The user can assign a name for each of the Unit's I/O contacts (up to 32 char-
acters) and record it in the Unit. The connected device can be checked for
each I/0O contact, allowing faulty devices to be identified during remote main-
tenance. The network Programming Device can be used to read and write the
names (comments) of the connected devices.
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Set a device comment with
the Programming Device.

Connected device
comment

Slice 1/0 Unit

Recorded in Unit

What is this connected —JL‘

device used for?

Connected
device
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This example shows how to use the DeviceNet Configurator (version 2.43 or
higher) to set the device comments.

Setting with a
Programming Device

Open the Network Configuration Window and double-click the desired
Slice I/O Terminal’s icon or right-click the icon and select Parameters -
Edit to display the Edit Device Parameters Window.
Select the desired Slice 1/0 Unit from the list on the I/O Module Tab Page
and click the Edit Button.
Select the IN Tab or OUT Tab. (In this case, the IN Tab has been selected.)
14t Und Parameters SRIGRTI-IDG =)
Bomersl ™ | Dpevation Time |
ot fraing i i
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Select the connected device that requires a comment and double-click the
I/0 Comment Column to display the following window. Input the desired
name and click the OK Button.

x
A0 Comwsard [ P— R T
Uhatwrrrn bhae

v - r
& Ten ¢ Lount

Click the General Tab.

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

Click the OK Button.
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2-3-7 Communications Error History Monitor

Function Overview Information on communications error (communications error code, communi-
cations power voltage when the error occurred) for the last four communica-
tions errors can be recorded in the Unit. The network Programming Device
can be used to read that communications error history.

]
Slice I/0O Unit
First error
A Second error || The last 4 errors are
AN Third error recorded in the Unit.

/' Fourth error
Status when communications
error occurred.
What happened to cause

a communications error?

Reading with a This example shows how to use the DeviceNet Configurator (version 2.43 or
Programming Device higher) to check the error information.

1. Open the Network Configuration Window, right-click the desired Slice 1/0

Terminal’s icon, and select Maintenance Information from the pop-up

menu.
R T algl =
[P + [veua DDERS Twh Ooton W
DEd A8 L4 e & & IREX uWim N e* 3 oo W o0
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2. Select the desired Slice 1/0 Unit from the list on the I/O Module Tab Page
and click the View Button.

[t o e dcemation |
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3. Select the Error History Tab in the Maintenance Information Window.

The communications error history for the last four errors will be displayed,
as shown in the following window.
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Gunaval | OUT | Opaeation Tema  Eiver Higtony |
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2-3-8 Last Maintenance Date

Function Overview This function can be used to write the date on which maintenance was last
performed to the Unit. This means that the timing for future maintenance can
be judged more easily. The date can be written using the network Program-
ming Device.

Setting with a This example shows how to use the DeviceNet Configurator (version 2.43 or
Programming Device higher) to check the last maintenance date.

1,2,3... 1. Open the Network Configuration Window and double-click the desired
Slice I/O Terminal’s icon or right-click the icon and select Parameters -
Edit to display the Edit Device Parameters Window.

2. Select the desired Slice I1/0 Unit from the list on the I/O Module Tab Page
and click the Edit Button.
3. Click the General Tab and select the desired date from the pull-down menu

in the Last Maintenance Date Field. (Click the Today Button to enter the
current date.)

bt Lt P et eee - 801 GRTE-ROSD === xj
preand I WT | Opeeaner: Timw |
Comperi . | L
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4. Click the Download Button, and then click the Reset Button to reset the
Unit.

5. Click the OK Button.
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This section provides information on installing and wiring the Slice I/O Units.

3-1

3-2

3-3

Installation. . ...................
3-1-1
3-1-2
3-1-3  Installation on a DIN Track
Power Supply Wiring ............
3-2-1
3-2-2  Wiring Methods .........

Connecting Turnback Cables

3-3-1

Connecting the Communications Unit and Slice I/O Units . . ... ..
Connecting Additional Slice /O Units. . .....................

Connecting the Slice I/O Terminal Power Supply ..............

Connecting Turnback Units

SECTION 3
Installation and Wiring

30
30
31
32
36
37
39
40
41

29



Installation Section 3-1

3-1 Installation

The Slice I/0 Terminal is installed and set up as a network Slave. The Com-
munications Unit's communications connector connects to the Master Unit
through a communications cable.

Up to 64 Slice I/O Units can be connected to one Communications Unit.

Master

Slide Slice 1/0 Units in from
Communications Unit the front to install.

Note (1) Do not connect or disconnect the Communications Unit's communica-
tions cable while the network is operating. Short-circuits or poor contacts
in the cable may prevent normal communications.

(2) Be sure that the power supplies for the Communications Unit, Slice 1/0
Units connected to the Communications Unit, and external I/O are wired
correctly through the Communications Unit’s terminal block.

3-1-1 Connecting the Communications Unit and Slice I/O Units

Connect the first Slice I/O Unit to the Communications Unit by aligning the
sides of the Units and sliding in the Slice I/O Unit from the front. Additional
Slice 1/0 Units can be connected consecutively to the first.

In the following example, a Slice I/O Unit is being connected to a DeviceNet
Communications Unit.

Slide the Slice 1/O Unit toward the DIN Track from
the front. Insert the Unit until you hear a click,

which indicates that the Unit has locked on the Track.
It is not normally necessary to release the DIN Track
mounting hook when mounting the Unit.

Note Do not touch the connector on the Unit's base block.
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3-1-2 Connecting Additional Slice I/O Units

Connect additional Slice 1/0 Units by aligning the sides of the Units and slid-
ing in the next Unit from the front. Up to 64 Slice 1/0 Units can be connected
to one Communications Unit.

Slide the Unit to the DIN Track from the front.

Insert the Unit until you hear a click, which indicates
that the Unit has locked on the Track.

It is not normally necessary to release the DIN Track
mounting hook when mounting the Unit.

Connecting Turnback  When a Slice I/O Terminal is divided into blocks, connect a GRT1-TBR Right

Units Turnback Unit to the right end of the first block. Connect a GRT1-TBL Left
Turnback Unit to the left side of the expansion block and connect additional
Slice 1/0 Units. Use a GCN2-100 Turnback Cable to connect the Turnback
Units together.

Turnback Cable connectors

GRT1-TBL Turnback Unit
GRT1-TBR Turnback Unit (for left side of block)
(for right side of block)

Note  The Turnback Units can be used to divide a Slice I/O Terminal into up to three
blocks.
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Connecting the End A GRT1-END End Unit must be connected to the end of the Slice /O Termi-
Unit nal.

GRT1-END End Unit

Note = When connecting Units, always align the guide tracks on the top and bottom
of the Units and be sure that they join properly as you slide the Unit toward the
DIN Track.

3-1-3 Installation on a DIN Track

DIN Track Installation Mount the Communications Unit and Slice I/O Units on a DIN Track. Attach
the DIN Track with screws in every fourth mounting hole.

PFP-50N (50 cm) or PFP-
100N (100 cm) DIN Track

Attach the track with screws at a
maximum spacing of 105 mm
between adjacent screws.

PFP-M End Plate (Two
Required)

Qn ©
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Slice I/0 Terminal
Orientation

Installing a Unit

Note

Slice I/0O Unit
Structure

There is no particular restriction on the Slice I/O Terminal’s orientation. The
Terminal can be mounted in any of the following 6 directions.

= - = D
i

I

{7

Press the Units onto the DIN Track firmly from the front. Press the Unit firmly
until it clicks, indicating that the Unit’s DIN Track Mounting Hooks have locked
onto the DIN Track.

When the Unit is pushed onto the DIN Track,
verify that the Mounting Hooks have locked.

Mounting Hooks — <,|:|

Press firmly towards the DIN Track.
Press firmly until you hear a click,
indicating that the Mounting Hooks
have locked.

It is not normally necessary to release the DIN Track mounting hook when
mounting the Unit. When the Units are installed on a DIN Track other than the
recommended track, the Mounting Hooks may not lock onto the track com-
pletely. In that case, release the Mounting Hook locks, mount the Unit on the
DIN Track again, and lock the Mounting Hooks.

The Slice I/O Units are made up of 3 blocks. Each block can be removed for
replacement.
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Base Block
This is the bus section of the Slice I/O Unit.
If the main block is damaged or needs to be
replaced for any other reason, the base block
can be left connected to the Slice I/0 Terminal
Main Block so that the main block can be replaced online.

Terminal Block
This is the terminal block of the Slice I/0 Unit.
If the main block is damaged or needs to be
replaced for any other reason, the wiring
connected to the terminal block does not
need to be removed.

Removing a Unit Use a standard screwdriver to release the DIN Track Mounting Hooks at the
top and bottom of the Unit and pull the Unit straight away from the DIN Track.

T/&’

L
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Removing an Entire Unit
Including the Base Block

1,2,3... 1. Remove the main block of the Unit on the right side of the Slice 1/0 Unit
actually being replaced.

2. Release the Mounting Hook locks of the Unit being replaced. (The hooks
attach the Unit to the top and bottom of the DIN Track.)

3. Pull the Unit straight away from the DIN Track.

Unit being replaced

Removing Just a Unit’s Press the latches on the top and bottom of the main block and pull the block

Main Block forward.

[ Press the latches on the top and bottom of

the main block and pull the block forward.
m o/
T

Removing Only the Release the hooks on the top and bottom of the terminal block and pull out the
Terminal Block terminal block.
—
]
[ Release the hooks on the top
and bottom of the terminal block.
]
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Installing the End
Plates

Note

Always secure the Slice I/O Terminal on the DIN Track by installing End Plates
on both sides of the Terminal. First hook the bottom of the End Plate on the
bottom edge of the DIN Track (1), attach the top of the End Plate, and pull the
End Plate down onto the top edge of the DIN Track (2).

Tighten the End Plate’s securing screw.

End Plate End Plate

End Unit

Always secure the Slice I/0 Terminal by attaching End Plates on both ends.

3-2 Power Supply Wiring

36

Both the Slice I/O Terminal power supply and the external I/O power supply
are connected with screwless clamp terminals on the Communications Unit.

The following I/O Power Feed Units and I/O Power Connection Units are avail-
able. Select the Unit depending on the application. For information on wiring
for the GRT1-PD8(-1) and GRT1-PC8(-1), refer to the wiring examples for the
GRT1-1D8(-1) and GRT1-OD8(-1) in SECTION 4 Digital I/O Units.

Unit Description
GRT1-PD2 Used to feed external power to the Units. (The GRT1-PD2G
GRT1-PD2G has overcurrent protection.)
GRT1-PD8(-1) Used to feed external power to the Units and provide more

common terminals. Use this Unit if there are not enough com-
mon terminals, for example, when using the GRT1-1D8(-1) or

GRT1-OD8(-1).

GRT1-PC8(-1) Used to provide more common terminals. Use this Unit if more
common terminals are required, for example, when using the

GRT1-1D8(-1) or GRT1-OD8(-1).

This Unit cannot be used to feed external power.
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3-2-1 Connecting the Slice I/0O Terminal Power Supply

The Communications Unit has two sets of power supply terminals for the fol-
lowing two systems.

Power supply Description
terminals

Unit power supply These terminals supply power to the Communications Unit’s
terminals internal circuits as well as the connected Slice I/O Units’ inter-
nal circuits (supplied through the Slice bus).

I/0O power supply ter- | These terminals supply power to the external I/O that is con-

minals nected to the Terminal’s Slice 1/0 Units.
Evaluating the Power
Supply Requirements
Unit Power Supply The maximum power consumption for a Slice I/O Terminal is 80 W per block.
1,2,3... 1. Calculate the power consumption of all of the Slice 1/0 Units connected to

the Communications Unit.

2. If the power consumption exceeds 80 W, mount a Right Turnback Unit
(GRT1-TBR) on the Slice I/O Unit at the point where the power consump-
tion is less than 80 W.

3. Connect the 24 VDC Unit power supply to the Left Turnback Unit (GRT1-
TBL).

Power Consumption of Slice I/0 Units

For details on the power consumption of the various Slice I/O Units, refer to
Appendix C Power Consumption and Weight Tables.

Note (1) There is a small amount of electrical resistance in the connections be-
tween the Slice I/0 Units. This can result in a voltage drop of upto 2 V
when 64 Slice 1/0 Units are connected at 4 A. Consider this voltage drop
when designing the system.

(2) When dividing the power supply, always wire (supply) the power from the
same power supply. (Refer to the following wiring example.)

I/0 Power Supply The maximum 1/O current consumption is 4 A.

1,2,3... 1. Calculate the total current consumption used by all external I/O of the con-
nected Slice I/O Units (including other Units such as Turnback Units, but
excluding the GRT1-OD4G-3, which has a separate 1/0 power supply con-
nection).

2. If the current consumption exceeds 4 A or you want to provide separate
systems for inputs and outputs, divide the Slice I/O Units at the desired
point with a GRT1-PD2, GRT1-PD2G, GRT1-PD8 or GRT1-PD8-1 1/O
Power Feed Unit, and provide a separate external 1/0 power supply.

3. ltis also possible to provide a separate external I/O power supply at a Left
Turnback Unit (GRT1-TBL).

1/0 Current Consumption of Slice I/O Units

For details on the 1/O current consumption of the various Slice I/O Units, refer
to Appendix D I/O Current Consumption Table.

Note (1) Always use isolated power supplies for the power supplies.

(2) Power is not supplied through the GCN2-100 Turnback Cable. (Refer to
the following wiring example.)
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Wiring Example

38

GRT1-PD2/PD2G/PD8(-1)

1/0 Power Feed Unit

GRT1-PC8(-1)

1/0 Power Connection Unit

GRT1-TBR
Right Turnback Unit

/0
(IN)

4

Communications Unit

/0
(IN)

/0
(oun

110
(ouT)

/0
(oum)

110
(oum)

el | EEEEEEnas

A 4

/':

Connector

- /0
Power supply power
(24 VDC) supply

SN

[le}
power
supply

GRT1-TBL Left Turnback Unit

Use the same power supply
as the Communications Unit.

»

1/0 1/0
power power
supply supply
1/0 /0 |GRT1- | 1O 110
(OUT) | (ouT) [0D4G-3| (AD) | (AD) _4— EndUnit

Do not exceed 80 W
power consumption

Connector

Do not exceed 80 W
power consumption

in one block (excluding
the 1/O power supply).

Power is not supplied through
the Turnback Cable.

in one block (excluding

the 1/0 power supply).
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3-2-2 Wiring Methods

Supplying Power to
the Units

Note

Supplying Power to
External I/O

Note

Removing Wires

Connect the power supply wires (24 VDC) to the Communications Unit’s
screwless clamping power supply terminals. If pin terminals are used on the
wire ends, the pin terminals can just be inserted to wire the power.

Holes for wires

(pin terminals)  Release button
Press the release button with a screwdriver
and pull out the wire (pin terminal).

These terminals supply power to both
the Communications Unit's internal
circuits and the connected Slice I/O
Units' internal circuits.

The GRT1-TBL Left Turnback Unit has the same screwless clamping power
supply terminals. Those terminals are wired in the same way as the Commu-
nications Unit’s terminals, just by inserting the power supply wires.

The power supply for external I/O devices is supplied through the Communi-
cations Unit’'s screwless clamping power supply terminals. If pin terminals are
used on the wire ends, the pin terminals can just be inserted to wire the
power.

Release button
Press the release button with a screwdriver

Holes for wires and pull out the wire (pin terminal).

(pin terminals)

These terminals supply power to the
external I/O devices connected to the
Slice I/O Units.

(1) The GRT1-TBL Left Turnback Unit has the same screwless clamp termi-
nals for the power supply. Those terminals are wired in the same way as
the Communications Unit’s pin terminals, just by inserting the power sup-
ply wires.

(2) The GRT1-PD2 I/0O Power Feed Unit, GRT1-PD8 I/O Power Feed Unit,
and other Units use different terminals from the Communications Unit
and the GRT1-TBL. For information on the wiring procedure, refer to 4-3
I/O Wiring. For information on the recommended power supply, refer to
Recommended Power Supplies on page 40.

Press the release button above the terminal hole with a slotted precision
screwdriver and pull out the wire.

Slotted precision screwdriver

Yy

Release button
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Recommended Power
Supplies

Recommended Wire

Strip Length

Pin Terminal Length

Use the following screwdriver or an equivalent to remove the wires.

Recommended Screwdriver

Model Maker

SZF1 Phoenix Contact

Side view Front view

)

'H' " "

0.6 mm 3.5 mm

Use a SELV power supply with overcurrent protection.

A SELV power supply has redundant or increased insulation between the 1/O,
an output voltage of 30 Vr.m.s and a 42.4-V peak or maximum of 60 VDC.
Recommended power supply: S82K-10024 (OMRON) or S82J-10024D
(OMRON)

Type Gauge
Stranded wire 20 AWG to 16 AWG
Solid wire (0.5 to 1.25 mm?)
Pin terminal

Strip between 7 and 10 mm of insulation at the ends of the wires (stranded or
solid wire).

B
]

Strip 7 to 10 mm.

Use pin terminals with a pin (conductor) length of 8 to 10 mm.

:D‘a

Pin length: 8 to 10 mm

3-3 Connecting Turnback Cables

40

Note

When a Slice I/O Terminal is divided into blocks to expand the system, con-
nect a GRT1-TBR Right Turnback Unit to the GRT1-TBL Left Turnback Unit
with a GCN2-100 Turnback Cable.

Power is not supplied through the GCN2-100 Turnback Cable. Always wire
(supply) the power to the GRT1-TBL Left Turnback Unit from the same power
supply that supplies the Communications Unit.
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3-3-1 Connecting Turnback Units

Connect Turnback Units with Turnback Cable, as shown in the following dia-
gram. A single Communications Unit can be expanded with up to two sets of
Right/Left Turnback Units.

GRT1-TBR Turnback Unit
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GRT1-TBL Turnback Unit GCN2-100 Turnback Cable
Insert the cable's connector fully
until it clicks, which indicates that
the connector's top and bottom

latches have locked.
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SECTION 4
Digital I/O Units

This section provides the specifications and shows the components, terminal arrangements, wiring diagrams, and
dimensions for the Digital I/O Units.
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Overview Section 4-1

4-1 Overview
4-1-1 Specifications Shared by the Units

The following tables show the specifications common to all of the Digital I/O
Units. For details on other specifications, refer to the pages describing the
individual Slice 1/0 Unit.

Specifications
Item Specification

Unit power supply voltage 24 VDC (20.4 to 26.4 VDC)

I/O power supply voltage 24 VDC (20.4 to 26.4 VDC)

Noise immunity Cor;forms to IEC61000-4-4, 2.0 kV (power supply
line

Vibration resistance 10 to 60 Hz: 0.7 mm double amplitude
60 to 150 Hz: 50 m/s?

Shock resistance 150 m/s2

Withstand voltage 500 VAC (between isolated circuits)

Insulation resistance 20 MQ min. (between isolated circuits)

Ambient operating temperature |-10 to 55°C (with no icing or condensation)

Ambient operating humidity 25% to 85%

Operating environment No corrosive gases

Ambient storage temperature —25 to 65°C (with no icing or condensation)

Mounting 35-mm DIN Track mounting

Note  Some specifications are different for the GRT1-ROS2 Relay Output Unit. For
details, refer to 4-6-5 Two-point Relay Output Unit: GRT1-ROS2.

4-1-2 1/0 Data

The following table lists the I/O data allocated to each Digital /0 Unit. Refer
also to 2-2-2 I/O Allocations in the Slice I/O Terminal’s Master Unit.

Unit name I/O allocation Size Remarks
GRT1-ID4 Bits 4 input bits
GRT1-1D4-1 Bits 4 input bits
GRT1-1A4-1 Bits 4 input bits
GRT1-1A4-2 Bits 4 input bits
GRT1-OD4 Bits 4 output bits ---
GRT1-OD4-1 Bits 4 output bits ---
GRT1-OD4G-1 |Bits 4 output bits
GRT1-OD4G-3 |Bits 4 output bits
GRT1-ROS2 Bits 2 output bits ---
GRT1-1D8 Word 1 input word Bits 8 to 15 are not used.
GRT1-ID8-1 Word 1 input word Bits 8 to 15 are not used.
GRT1-0OD8 Word 1 output word Bits 8 to 15 are not used.
GRT1-OD8-1 Word 1 output word Bits 8 to 15 are not used.
GRT1-OD8G-1 | Word 1 output word Bits 8 to 15 are not used.
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4-2 Status Area

4-2-1 Status Areas of Digital I/0 Units

Warning Status Area

The Digital I/O Units have two status areas. Each Unit's Status Flags are
turned ON and OFF based on the threshold/monitor values set for the function
in that Unit. A flag in the Communications Unit will be turned ON only when
the corresponding flag has been turned ON in one of those status areas.

The Communications Unit's Status Flag information is transmitted to the Mas-
ter. The I/O Unit’s status area information can be read from a Programming
Device.

Master

Communications Unit Slice /0 Unit
J Flags are turned ON when the corresponding
T itted D monitor value is exceeded. The flag status can
ransmitte " be read from a Programming Device.

to Master I? E/

When one of the I/O Unit's status flags
goes ON, the corresponding status flag
in the Communications Unit is turned ON.

The Slice /0 Unit's Warning Status Area contains the following 16 bits. The
Warning Status Area provides notification of minor errors detected in the Unit.
When any of these flags goes ON, bit 2 of the Communications Unit's Status
Flags is turned ON and that information is transmitted to the Master.

Bit Content Description
0 Reserved
1 Reserved
2 Reserved
3 Unit Maintenance Flag Monitors the power ON time warning
OFF: Normal value set for the Unit Conduction

ON: Error (Monitor value exceeded.) Time Monitor function.

Reserved

Reserved

Reserved

Reserved

(N |Oo| >

Operation Time Monitor Flag Monitors whether the operating time

OFF: Within range (below set value) for the specified I/O bits is within the
ON: Out-of ded warning value set for the Operation
: valljfj-g)-range (exceeded set Time Monitor function.

9 Connected Device Maintenance Flag | Monitors the warning value set for the
OFF: Within range (all points below set | Contact Operation Counter or Total
value) ON Time Monitor function.

ON: Out-of-range (one or more points
exceeded set value)

10 Reserved

11 Reserved

12 Reserved

13 Reserved

14 | Reserved

15 Reserved
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Alarm Status Area The Slice I/0 Unit's alarm status area contains the following 16 bits. The
Alarm Status Area provides notification of serious errors detected in the Unit.
When any of these flags goes ON, bit 3 of the Communications Unit’s Status

Flags is turned ON and that information is transmitted to the Master.
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Bit Content Description

0 Reserved

1 EEPROM Data Error Flag OFF: Normal
ON: Error occurred

2 Reserved

3 Reserved

4 Reserved

5 Reserved

6 Reserved

7 Reserved

8 I/0O Power Supply Status Flag OFF: 1/0 power supply ON
ON: 1/O power supply OFF

9 Reserved

10 Reserved

11 Reserved

12 |Reserved

13 | Reserved

14 | Reserved

15 |Reserved




1/0 Wiring
4-3 /0 Wiring

4-3-1 Wiring to the Screwless Clamping Terminal Block

All of the GRT1-series Slice I/O Units can be wired with screwless clamp ter-
minal blocks, which do not require screws to be tightened. When connecting a
sensor or an external device, always crimp pin terminals to the cable of the
sensor or device. There are two types of pin terminals: one-pin terminals and
two-pin terminals. By using two-pin terminals, wiring can be performed with-
out using a GRT1-PC8(-1) I/O Power Connection Unit when connecting a 2-
wire sensor to a GRT1-1D8(-1). When using a GRT1-OD8(-1), wiring can also
be performed without using a GRT1-PC8(-1) I/O Power Connection Unit.

The following table shows the compatible pin terminals.

Section 4-3

One-pin Terminals

Two-pin Terminals

Maker Model number Appropriate wire
Phoenix Contact Al-0.5-10WH 0.5 mm? (AWG 20)
Al-0.75-10GY 0.75 mm? (AWG 18)
Al-1.5-10BK 1.25 mm? (AWG 16)
Nihon Weidmuller H0.5/16 D 0.5 mm? (AWG 20)
H0.75/16 D 0.75 mm? (AWG 18)
H1.5/16 D 1.25 mm? (AWG 16)

Maker

Model number

Appropriate wire

Phoenix Contact

AlI-TWIN 2 x 0.75-10 GY

0.75 mm? (AWG 18)

Nihon Weidmuller

H0.5/16.5D

0.5 mm? (AWG 20)

H0.75/17 D

0.75 mm? (AWG 18)

Pin Terminal Length Use pin terminals with a pin (conductor) length of 9 to 11 mm.

Qﬁ

Pin length: 9 to 11 mm

Wiring to a Clamping Terminal Block

Insertion Fully insert the pin terminal into any terminal hole.

Removal Press the release button above the terminal hole with a slotted precision

screwdriver and pull out the wire.

Insert the pin terminal

fully into the hole. Slotted precision screwdriver

&

Release button

Note (1) When pressing the release button, press with appropriate force (30 N
max.). If excessive force is used, the terminal block may be damaged.
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(2) When 2-pin terminals are used next to each other, insert them facing ver-
tically as shown in the following figure, so that the terminal insulating cov-
ers do not interfere with each other.

X O

e REE"
[C=0 [OF
alc I 1

Crimp the pin terminals on the sides that align with wide sides of the in-
sulating cover, as shown in the following figure.

Use the following screwdriver or an equivalent to remove the wires.

Recommended Screwdriver

Model Maker
SZF1 Phoenix Contact

Side view Front view

)

0.6 mm 3.5 mm

4-4 Functions of Digital /0 Units
4-4-1 1/0 Power Supply Monitor

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

When the 1/0O power supply is turned OFF, the Basic Unit I/O Power Supply
Status Flag or Expansion Unit I/O Power Supply Status Flag in the Status
Area is turned ON. (Blt 4 of the Communications Unit’s Status Flags will be
ON.)
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The Programming Device can be used to read the flag status.

Note

Checking with a
Programming Device

1,2,3...

4-4-2

Function Overview

ON Response Time

1

Slice 1/0 Unit

1/0O power is supplied to all
of the block's Units from the
Communications Unit.

Connected device

Is the 1/O power
being supplied?

The value for detecting a low voltage for the I/O power cannot be set.

This example shows how to use the DeviceNet Configurator (version 2.43 or
higher) to check the 1/0O power status monitor information.

1. Open the Network Configuration Window, right-click the Slice I/O Termi-
nal’s icon and display the Maintenance Information Window.

2. Select the desired Slice /0 Unit and click the View Button. The Unit’s
Maintenance Information Window will be displayed. If the Power Supply Er-
ror Option is selected, it indicates that I/O power is not being supplied.

T x|

Input Filter (Input Units Only)

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.

When input data changes to ON, the input data is read four times for the
period of the set interval (1/4 of the ON response time). If all values are ON,
the input is turned ON. The ON timing is delayed according to the length of
the ON response time.
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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).

ON
OFF
All val ON
ON OFFOFF ON g(’z‘tdall\_/alu&se;re dur}/:gutise?c:eur
samp?ensrjgso teheour _samp!es, so the
inp_ut is regarded as gspgte:zéeogaljded
Input data being OFF. Input data
ON ON -
OFF. OFF
ON delay time
(= input filter time)
OFF Response Time When input data changes to OFF, the input data is read five times for the

period of the set interval (1/5 of the OFF response time). 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 3 4 5 1 2 3 4 5
! ' : i H i H
| | ON ol
ON 1\, i i : i Pl
i i i i i i |
I/ 1 \J | b
oV Y ! ! OFF ! E
VA \ U
OFF ON OFF OFF ON Not all values are OFF OFF OFF OFF OFF All values are OFF
OFF during the five for all five samples,
samples, so the input so the input is
is regarded as being regarded as being
ON. Input data OFF.
Input data
ON ON J
oFF OFF -
ON delay time

(= input filter time)
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Setting with a This example shows how to use the DeviceNet Configurator (version 2.43 or
Programming Device higher) to set the input filter.

1,2,3... 1. Open the Network Configuration Window and double-click the desired

Slice I/O Terminal’s icon or right-click the icon and select Parameters -
Edit to display the Edit Device Parameters Window.

2. Select the desired Slice I/0 Unit from the list on the I/O Module Tab Page
and click the Edit Button to display the Edit Unit Parameters Window.

3. Select the IN Tab, input the desired values for the ON response time (in the
ON Delay Field) and the OFF response time (in the OFF Delay Field), and
click the OK Button.
Noll Ul Fow miveelpwe - O GRTL-ED4 = x)

Gemeeadl M | pev e Time |
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4. Click the General Tab.

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

6. Click the OK Button.
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4-4-3 Sensor Power ON Delay (Input Units Only)

Function Overview

Setting with a
Programming Device

1,2,3...

52

When the I/O power has gone OFF, this function blocks inputs for the first 100
ms after the 1/O power is turned back ON. The power ON delay allows the
sensor power supply to stabilize and prevents false input signals caused by
inrush current at startup. The Programming Device can be used to enable or
disable this function.

This example shows how to use the DeviceNet Configurator (version 2.43 or
higher) to set the sensor power ON delay function.

1. Open the Network Configuration Window and double-click the desired
Slice I/0 Terminal’s icon or right-click the icon and select Parameters -
Edit to display the Edit Device Parameters Window.

2. Select the desired Slice I/0 Unit from the list on the I/O Module Tab Page
and click the Edit Button to display the Edit Unit Parameters Window.

3. Select the IN Tab, select the Enable Option for the Sensor Power ON De-
lay, and click the OK Button.
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4. Click the General Tab.
5. Click the Download Button, and then click the Reset Button to reset the

Unit.
6. Click the OK Button.
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4-4-4 Contact Operation Counter

Function Overview The Contact Operation Counter is used to count the number of times each
input or output contact has changed from OFF to ON (maximum resolution
50 Hz) and record the total value calculated in the Unit.

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

e Counted operations: 0 to 4,294,967,295 operations (stored data:
00000000 to FFFFFFFF hex)

* Counting unit: One operation

[ 1

Slice 1/0 Unit

I Recorded in the Unit

OFF to ON l
Output device Number of times output M
1

(relay, etc.) contact goes OFF to ON. 5 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
in the Detection Mode Area.

2. The Contact Operation Counter will not operate unless 1/0O power is being
supplied.
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Setting with a This example shows how to use the DeviceNet Configurator (version 2.43 or
Programming Device higher) to set the Contact Operation Counter function.

1,2,3... 1. Open the Network Configuration Window and double-click the desired
Slice I/O Terminal’s icon or right-click the icon and select Parameters -
Edit to display the Edit Device Parameters Window.
2. Select the desired Slice I/0 Unit from the list on the I/O Module Tab Page
and click the Edit Button to display the Edit Unit Parameters Window.
3. Select the IN Tab.

CETTOWCTI T x
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|
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4. Select the desired device and double-click the I/O Comment Column to
display the following window. Select the Count Option in the Detection
Mode Area, enter a monitor value in the Value Field, and then click the OK
Button.

x
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5. After checking that the setting for the monitor value is reflected in the Edit
Unit Parameters Window, click the General Tab and click the Download
Button.

6. Click the OK Button.
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4-4-5 Total ON Time Monitor

Function Overview The total ON time for each I/O contact can be calculated (unit: s) and
recorded in the Unit. A monitor value can be set in the Unit, and when the total
I/O contact ON time reaches the monitor value, the Connected Device Mainte-
nance Flag in the Status Area is turned ON. (Bit 2 of the Communications
Unit’'s Status Flags is turned ON.) The Programming Device can be used to
read the status of the Connected Device Maintenance Flag.

e Measured time: 0 to 4,294,967,295 s (stored data: 00000000 to
FFFFFFFF hex)

* Measuring unit: s

]
Slice 1/0 Unit Recorded in
| the Unit
Total ON time
Connected |::|
device

—

Total ON time

Comectes | [ [ [

OFF

Note 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
in the Detection Mode Area.

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.

H Measurement for ON Time of 0.5 s:

In Figure 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.

ON
OFF

<>'05s

Figure 1

55



Functions of Digital I/O Units Section 4-4

In Figure 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.

S

‘9 05s

Figure 2

B Measurement for ON time of 1.5 s:

In Figure 3, the actual ON time is 1.5 s x 2 = 3 s. The measurement will be tak-
en four times during this ON time, so the total ON time will be measured as 4 s.

Reading taken approximately every second.

ON

O
=10y L
15s
Figure 3
Setting with a This example shows how to use the DeviceNet Configurator (version 2.43 or

Programming Device higher) to set the Total ON Time Monitor function.

1,2,3... 1. Open the Network Configuration Window and double-click the desired
Slice 1/0 Terminal’s icon or right-click the icon and select Parameters -
Edit to display the Edit Device Parameters Window. Select the desired
Slice 1/0 Unit from the list on the I/O Module Tab Page and click the Edit
Button to display the Edit Unit Parameters Window.

2. Select the IN Tab.
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3.

Select the desired device and double-click the /O Comment Column to
display the following window. Select the Time Option in the Detection Mode
Area, enter a monitor value in the Value Field, and then click the OK But-

ton.
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After checking that the setting for the monitor value is reflected in the Edit
Unit Parameters Window, click the General Tab, and click the Download

Button.
Click the OK Button.
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4-4-6  Operation Time Monitor

Function Overview

Setting with a
Programming Device

1,2,3...
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This function can measure and monitor the time between the ON/OFF transi-
tions of two bits. The Unit’s starting and ending bits can be selected freely.
The trigger edge (ON—OFF or OFF—ON), and input or output numbers can
be selected freely, providing flexibility when testing. A monitor value can be
set in the Unit to monitor the operating time, and turn ON a warning flag in the
Status Area when the set value is reached. A monitor value can be set in the
Unit, and when the operating time exceeds the monitor value, the Operation
Time Monitor Flag in the Status Area is turned ON. (Bit 2 of the Communica-
tions Unit’s Status Flags is turned ON.) The Programming Device can be used
to read the status of the flag.

This example shows how to use the DeviceNet Configurator (version 2.43 or
higher) to set the Operation Time Monitor function.

1. Open the Network Configuration Window and double-click the desired
Slice I/O Terminal’s icon or right-click the icon and select Parameters -
Edit to display the Edit Device Parameters Window. Select the desired
Slice 1/0 Unit from the list on the I/O Module Tab Page and click the Edit
Button to display the Edit Unit Parameters Window.

2. Select the Operation Time Tab.
x
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3. Select the desired device and double-click the Equipment Name Column
to display the following window. Input the desired monitor value in the Op-
eration Time Field, specify the starting and ending 1/O points, select the
trigger edge pattern (ON—OFF or OFF—ON), and then click the OK But-
ton.
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4. After checking that the setting for the monitor value is reflected in the Edit
Unit Parameters Window, click the General Tab, click the Download But-
ton, and then click the Reset Button.

5. Click the OK Button.

4-4-7 Output Hold/Clear Setting

Set the output’s hold/clear setting to specify the output status when an error
occurs in the Output Unit. This example shows how to use the DeviceNet
Configurator (version 2.43 or higher) to set the Output Hold/Clear setting.

1,2,3... 1. Open the Network Configuration Window and double-click the desired
Slice I/O Terminal’s icon or right-click the icon and select Parameters -
Edit to display the Edit Device Parameters Window.

2. Select the desired Slice I/O Unit from the list on the I/O Module Tab Page
and click the Edit Button to display the Edit Unit Parameters Window.

3. Click the OUT Tab.

il Uil Foawaneclers - 801 GRT-ROSE =S x}

hrvera | porraer '|—n!

4. Double-click the desired device’s output to display the following window.
Set the status of the Output Unit’'s outputs for bus errors and communica-

tions errors.

Output status for bus
errors (Fault Action)

Sets the status of outputs when an error occurs in
the Slice I/O Terminal’s slice bus.

Output status for communi-

cations errors (/dle Action)

Sets the status of outputs when an error occurs in
host communications (such as DeviceNet).
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n teminad x]

5. After checking that the settings are reflected in the Edit Unit Parameters
Window, click the General Tab, click the Download Button, and then click
the Reset Button.

6. Click the OK Button.

4-5 Maintenance Information Window

This section describes the Maintenance Information Window, which can be
used to check the status of the Digital I/O Units. The Monitor Device Window
can be used to check the same Unit status information, but the examples in
this section use the Maintenance Information Window.

4-5-1 Checking Maintenance Information

From the Programming Device’s Main Window, click the right mouse button
and select Maintenance Information. (From the Maintenance Mode Window,
double-click the icon of the desired Unit.)

Click the I/O Module Tab, select the desired Unit, and click the View Button to
display the Unit's Maintenance Information Window.

| 4. zaarits = ki - @D ",1_- ':'J
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Tabs in the Maintenance Information Window

General Tab Page

4
F-_Il “III i - B0 GRT - x|
- 1 |

— Status check boxes

(Status flags)
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).

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.

Status Check Boxes for Status Flags
The flags shown in the following table will be turned ON when the correspond-

ing error occurs.

Item

Description

Unit Maintenance

ON when the total Unit ON time exceeds 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.

Operation Time
Monitor

ON when the measured operation time exceeds the user-set
monitor value.

I/O Power Supply
Error

ON when the input power supply is OFF.

EEPROM data error

ON when the data contained in EEPROM is invalid.
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OUT Tab Page

IN Tab Page

62

Output terminals are listed in numerical order.

S d v v Dol orevoalicn - B0 GRT1-RSE x}

Ggmengh  OUT Iﬁnmfmliwwm,[

Mo | W Commri

| Marseraee |

L dtew !

m
il ;

¥l Thad

Item

Description

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 unit = seconds
Contact Operation Counter unit = operations

Input terminals are listed in numerical order.
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Item

Description

Comment

Displays up to 32 characters of text set as the input comment
for each input.

Maintenance
Counter

Displays the maintenance counter for each input. If the mainte-
nance 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 unit = seconds
Contact Operation Counter unit = operations

Operation Time Tab Page

Terminals are listed in numerical order.

[“asd cnarc e Information - 9U3 GRTH-HN xf
lemeai | 24 Do st Tew | fmm tamry |
[ Mo [ lgopmenttioen [ Rewpen [Pestv =g T
ez I
Item Description

Equipment Name

Displays up to 16 characters of text set as the comment for
each monitored device.

Response Time

Displays the operation time (in ms) for each device. If the oper-
ation time exceeds the threshold, a warning icon will be dis-
played on the left side of the terminal’s No. column.

Peak Value

Displays the maximum operation time that has occurred.

Error History

Reads the 1/0O Unit error history.
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Error History Tab Page

Displays the most recent errors that have occurred.

[“ird enone ¢ Indormation - 983 GRT RN _r.!
S doce rnn |
Q — )
B Cormmciom Time Dl '
Item Description
Content Displays the contents of the communications errors that have

occurred.

Unit Conduction
Time

Displays the total time that the network power supply had been

ON when the error occurred.

4-6 Digital I/0 Units

4-6-1

Input Specifications

64

Four-point DC Input Units: GRT1-ID4 (NPN) and GRT1-ID4-1 (PNP)

Item Specification
Model GRT1-1D4 GRT1-1D4-1
Internal I/O common | NPN PNP
Number of I/O points | 4 inputs
ON voltage 15 VDC min. (between each |15 VDC min. (between each
input terminal and V) input terminal and G)
OFF voltage 5 VDC max. (between each |5 VDC 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 VDC)

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

4 inputs with one common
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Component Names and Functions (Same for GRT1-ID4 and GRT1-ID4-1)

LED indicators
Indicate the Unit's status.

Test pin

Release button

Terminal insertion hole

Terminal Block

Internal Circuits

GRT1-ID4 (NPN)
Base block Main block Terminal block
h I ]
1 1 1 1
1 1 1 1
1 i T 1
1 1 1 1
] 1 1 1
I 1 1 1
1 [ — — 1
1 1 1 1
1 1 1 1
1 1 1 1
1 —
1 ! ! Internal circuits !
1 1 1 1
1 1 1
1 [ I 1
1 1 1 1
1 1 1
1 1 1 ! T .
1 1 1 1 ! 1
1 T T 1 ! '
1 1 1 ! 1
1 1 1 1! [
1 ! ! [
1 —— Vo
1 1 1 1 ! '
1 1 1 1 !
1 1 1 'L 3
1 1 1 [ @
1 | !
1 1 1 +—1 @V
, H H Internal circuits '
1 1 1 T ¥ @G
1 1 [ T
1 1 1 [
1 ! 1 [ |
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GRT1-ID4-1 (PNP)

Base block Main block Terminal block
------------------------------------------------- =
: i i P
1 1 1 [
1 i T [
1 1 1 [
1 1 1 [
1 1 1 [
1 o
1 1 1 [
1 1 1 [
' 1 1 AAA : 1 C 0
1 1 : o 1 : 1
: : H Internal circuits : @ v
! 1 [
1
1 : 1 : + @ G
1 1 1 [
1 1 1 o
1 i T [
1 1 1 VY.
1 1 1 1 ! -
1 1 1 [ T
H P [
H | ' oS
: : 1 : 1 @ 3
1 1 1 [
1 | I — 1 1
P FOv
1 1 . . 1
1 Internal circuits 1
i : ! T @ G
1 | —— [T
1 1 1 [
Lot PP, 4 Loa
Wiring
GRT1-ID4 (NPN)
. 0 1 ;
Brown (white) Black (white)
Blue (black) v v Brown (red)
2-wire sensor Blue (black)
(such as a limit switch) G G —| 3-wire sensor with NPN output

(photoelectric or proximity sensor)

2 3
\Y \Y
G G
GRT1-1D4-1 (PNP)
. 0 1 -
Brown (white) :[ Black (white)
Blue (black) v v Brown (red)

2-wire sensor J— Blue (black)
(such as a limit switch) G G 3-wire sensor with NPN output

(photoelectric or proximity sensor)

2 3
\ \Y
G G

Note  Wire colors in parentheses are the previous JIS colors for photoelectric and
proximity sensors.
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Dimensions (Same for GRT1-ID4 and GRT1-ID4-1)

4-6-2

o]

(74.4)

[e] (@]
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olo

[a)(e]
o|o

(@] (=)

oo
olo

olo
olo

ol
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Four-point Transistor Output Units:

h [h (1

(84)

GRT1-0D4 (NPN), GRT1-OD4-1 (PNP), GRT1-OD4G-1 (PNP),
GRT1-OD4G-3 (PNP)

Output Specifications

and short-circuit pro-
tection

Item Specification

Model GRT1-OD4 GRT1-OD4-1 GRT1-OD4G-1 GRT1-OD4G-3

Internal I/O common | NPN PNP PNP PNP

Number of I/O points | 4 outputs

Rated output current | 0.5 A/point max. 2.0 A max./point up to an
ambient temperature of 30°C
(Refer to the table in Rated
Output Current for restrictions
at higher ambient tempera-
tures.)

Output overcurrent | Not supported. Not supported. Supported (with Supported (with automatic

automatic recovery).
(See note.)

recovery). (See note.)

Residual voltage

1.2V max. (at0.5 A
between each output
terminal and G)

1.2 V max. (at 0.5 A between each output

terminal and V)

1.2 V max. (at 2 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

4 outputs with one common

4 points, common V/G

I/0O power supply

24 V 1/0 power supply voltage supplied via the slice 1/0O bus

24 V 1/O power supply voltage
supplied via the unit I/O termi-
nal connector.

Refer to 3-2 Power Supply
Wiring.
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Note  With the GRT1-OD4G-1 or GRT1-OD4G-3, even if a short-circuit occurs on
one output, the other three outputs will operate normally.

Rated Output Current of the GRT1-OD4G-3

68

The total power that may be delivered by the outputs of the GRT1-OD4G-3
depends on the ambient temperature. To determine the maximum allowed
temperature for an application, add the squares of the currents (at 24 V DC)
for outputs that can be ON simultaneously. Find the corresponding tempera-
ture in the following graph. The actual ambient temperature may not exceed
the found value.

If necessary, spread the output load over multiple GRT1-OD4G-3 Units.

2 18
2T
16
14
12 \
10 \
8 \
6
4
2
0 T T T T T l—\
0 10 20 30 40 50 60
Ambient temperature
Ambient P Examples of maximum output loads
temperature
<30 °C 16 A2 |4 points x2 A
35°C 14 A2 |3 pointsx2 A + 1 points x 1.4 A
4 points x 1.85 A
40 °C 11.5 A2| 2 points x 2 A + 2 points x 1.3 A
4 points x 1.7 A
45 °C 9 A2 2 points x 2 A + 2 points x 0.7 A
4 points x 1.5 A
50 °C 6.5 A2 |1 points x2 A + 1 points x 1.4 A + 2 points x 0.5 A
4 points x 1.25 A
55 °C 4 A2 1 points x 2 A
4 points x 1 A
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Component Names and Functions

(Same for GRT1-OD4, GRT1-OD4-1, GRT1-OD4G-1, GRT1-OD4G-3)

LED indicators
Indicate the Unit's status.

Terminal Block

PWR Indicator

Internal Circuits

GRT1-0OD4 (NPN)

",

OD‘b TS

L

GRT1-OD4
GRT1-OD4-1
GRT1-OD4G-1

LED indicators
Indicate the Unit's status.

Test pin

Release button

Terminal insertion hole

Terminal Block

S

GRT1-OD4G-3

Test pin

Release button

Terminal insertion hole

The PWR indicator shows the status of the power supply on the GRT1-OD4G-

3 only.

PWR Green

):l/ Lit

~

I/0 power and Unit power are being supplied.

m  Notit

I/0 power or Unit power is not being supplied.

For information on other indicators, refer to 2-1-3 LED Indicators.

Base block

Internal circuits

Internal circuits

Main block

Voltage
step-down

%
:

Terminal block

<

- Z
(¢}

<

0Q-0--rr0-0-
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GRT1-0OD4-1 (PNP)

Terminal block

Main block

Base block

Voltage
step-down

;; I/0 LED

Internal circuits
Internal circuits

GRT1-OD4G-1 (PNP)

Terminal block

Main block

Base block

Short-
circuit [
:37 detection
L.

Voltage
step-down

}(}( I/0 LED

Internal circuits
Internal circuits
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GRT1-OD4G-3 (PNP)

Base block Main block Terminal
block
| |——I
I | 0
[ | Short- 1
I | /0 LED circuit [ [
| | detection [
| | 1 J b
Lo E ...... b
! ! ."\A \\‘-h‘ '@ G
1 I s N/ |
[ I e e g |@ 0
: : Internal circuits : !
: : Voltage : :
I | step-down [ |
| k o
I I Lo !
I | I !
| L [ I
I ] Lo !
I | o !
1 1 L !
. :
I
Lo :@ ¢
| | ,@ 3
I I L
I | I
| L
: : Internal circuits :@ V(2)
X HO G@
I I Lo
[ ]
Wiring
GRT1-0D4 (NPN)
0 1
Solenoid,
valve, etc.
\Y \Y
NC NC
2 3
Vv \Y
NC NC
GRT1-0OD4-1 (PNP)
0 1
NC NC Solenoid,
valve, etc.
oo |
2 3
NC NC
G G
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GRT1-OD4G-1 (PNP)

0 1
vV vV Solenoid,
valve, etc.
G G _|
2 3
3-wire
Vv Vv actuator
GRT1-OD4G-3 (PNP)
G G Solenoid,
valve, etc.
0 1
24 VDC
G G
T | v v |
2 3 3-wire
actuator
G G

Dimensions (Same for GRT1-OD4, GRT1-OD4-1, GRT1-OD4G-1, and GRT1-OD4G-3)

(88.5)

14.1 74.4

- ‘ =

T 17

12

L (74.4)
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4-6-3 Eight-point DC Input Units:
GRT1-ID8 (NPN) and GRT1-ID8-1 (PNP)

Input Specifications

Item Specification
Model GRT1-ID8 GRT1-ID8-1
Internal I/O common |NPN PNP
Number of I/O points | 8 inputs

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

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

OFF current 1 mA max.

Input current

3.0 mA min./point for 24 VDC
4.0 mA max./point for 24 VDC

ON delay time

1.5 ms max.

OFF delay time

1.5 ms max.

Number of circuits

8 inputs with one common

Component Names and Functions (Same for GRT1-ID8 and GRT1-ID8-1)

LED indicators
Indicate the Unit's status.

Terminal Block

Test pin

Release button

L Terminal insertion hole
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Digital I/0 Units

Internal Circuits
GRT1-ID8 (NPN)

Terminal block

Main block

Base block

/0 LED

Internal circuits
Internal circuits

GRT1-ID8-1 (PNP)

Terminal block

Main block

Base block

I/0 LED

G

Internal circuits
Internal circuits
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Wiring
GRT1-ID8 (NPN) GRT1-ID8 (NPN)

When using 3-wire sensors, wire using the GRT1-PC8 1/0O Power Connection
Unit as shown in the following figure.

3-wire sensors GRT1-PC8 GRT1-ID8 3-wire sensors
Black (white) Black (white)

Brown (red) Brown (red)
Blue (black) J Blue (black)
» Vv ¢ —® 0 1 6

-
Black (white) Black (white)
Brown (red) v v |—<. 2 3 ¢ [ Brown (red)
Blue (black) Blue (black)
, G G g G
° q
Black (white) —— Black (white)
Brown (red) v v Ly 4 5 ¢ ——|Brown (red)
Blue (black) Blue (black)
\ \ 6 7
Black (white) J ||_— Black (white)
Brown (red) G G G G Brown (red)
Blue (black) — 1 N L p —— Blue (black)

If the Unit connected on the left needs to be isolated, wire using the GRT1-
PD8 I/O Power Feed Unit. When using the GRT1-PD8 1/O Power Feed Unit,
however, a maximum of seven sensors can be connected, as shown in the fol-
lowing figure.

3-wire sensors GRT1-PD8 GRT1-1D8 3-wire sensors

Black (white) Black (white)

Brown (red) Brown (red)
Blue (black) J Blue (black)
» VvV Vv o e 0 1 6

Black (white) Black (white)
Brown (red) v v |—<D 2 3 e Brown (red)
Blue (black)

- I
Blue (black)
L 4 G G G G
° L
>—| —
I
N ey

S I I i VY [ S el
Blue (black) Blue (black)
\ \ 6 7

J Black (white)
I/0 power + G G G G Brown (red)
supply - ; . . p Blue (black)
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When connecting 2-wire sensors, wire using the GRT1-PC8-1 I/0 Power Con-
nection Unit as shown in the following figure. A single I/O Power Connection
Unit can be connected to up to two GRT1-ID8 Units.

2-wire sensors GRT1-ID8 GRT1-PC8-1 GRT1-1D8 2-wire sensors
Brown (white) ’—‘ Brown (white)
Blue (black) 1 I , G | G4 g1 [ Blue (black)
Brown (white) I r T I Brown (white)
Blue (black) Blue (black)
Brown (white) —* ? f Y ! : ’ T Brown (white)
Blue (black) l ]B\ue (black)
Brown (white) l G| G L' G G >_J G |G ‘ Brown (white)
Blue (black) Blue (black)
Brown (white) ’—‘ Brown (white)
Blue (black) 1 4138 G| 6| 15 [ Blue (black)
Brown (white) l r T ] Brown (white)
Blue (black) Blue (black)
Brown (white) — ° 1 Y ol Brown (white)
Blue (black) l ]B\ue (black)
Brown ()| ala e |a]] ala [Brown ute
Blue (black Blue (black)

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

GRT1-ID8-1 (PNP) When using 3-wire sensors, wire using the GRT1-PC8-1 I/O Power Connec-
tion Unit as shown in the following figure.

) GRT1-PC8-1 GRT1-1D8-1 3-wire sensors
3-wire sensors

. Black (white)
Black (white)
Brown (red) Brown (red)
L— Blue (black)
Blue (black)
S G G ) Lo 0 1 I
Black (white) [Black (white)
Brown (red) 1 v Ve | v v Brown (red)
Blue (black) 9 Blue (black)
G G Le 2 3 4
Black (white) | Black (white)
Brown (red) G G |_4 4 5 0_| Brown (red)
Blue (black) Blue (black)
Lo Vv \ Vv \
[ L
Black (white) Black (white)
Brown (red) 4 G G L 6 7 j Brown (red)
Blue (black) *— — Blue (black)
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If the Unit connected on the left needs to be isolated, wire using the GRT1-
PD8-1 I/O Power Feed Unit. When using the GRT1-PD8-1 I/O Power Feed
Unit, however, a maximum of seven sensors can be connected, as shown in
the following figure.

3-wire sensors GRT1-PD8-1 GRT1-ID8-1 3-wire sensors

Black (white) g'a‘:k (white)

Brown (red) - rown (red)

Blue (black) J Blue (black)
|——0 G G —e 0 1 *—

Black (white) v v v v Black (white)

Brown (red) . p  — Brown (red)

Blue (black) '@ Blue (black)

G G - 2 3 ¢

Black (white) ,7 Black (white)
Brown (red) G G |_4 4 5 [ Brown (red)

Blue (black) Blue (black)
vV |V vV |V

/O power + 1 0_| Black (white)

supply _ G G 6 7 Brown (red)

| . — Blue (black)

When connecting 2-wire sensors, wire using the GRT1-PC8 I/O Power Con-
nection Unit as shown in the following figure. A single Power Supply Unit can
be connected to up to two GRT1-ID8-1 Units.

GRT1-1D8-1 GRT1-PC8 GRT1-1D8-1

2-wire sensors 2-wire sensors

Brown (white) Brown (white)

Blue (black) | 0 1 4 ViV [ |Blue(black)
Brown (white) | X | Brown (white)
Blue (black) v v L v v ,J v v Blue (black)
Brown (white) ° 1 - Brown (white)
Blue (black) Blue (black)

Brown (white) 2 3 G G 2 3 Brown (white)

Blue (black) o [ Blue (black)

Brown (white) Brown (white)

Blue (black) | 4 13 Lvivy 15 |B|ue(black)
Brown (white) | X | Brown (white)
Blue (black) v v |—4 v v .J v v, Blue (black)
Brown (white) ° 1 - Brown (white)
Blue (black) Blue (black)

Brown (white) , 6 7 G G 6 7 < Brown (white)

Blue (black) ° . Blue (black)

Note  Wire colors in parentheses are the previous JIS colors for photoelectric and
proximity sensors.
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Dimensions (Same for GRT1-ID8 and GRT1-ID8-1)

78

12

(e] (@]

Qo
olo

oo
olo

[e] (@)

[@)(e]
olo

[a)[e]
olo

b
15 T

14.3

(74.4)

(84)




Digital I/0 Units

Section 4-6

4-6-4 Eight-point Transistor Output Units: GRT1-OD8 (NPN), GRT1-
OD8-1 (PNP), and GRT1-OD8G-1 (PNP)

Output Specifications

short-circuit protection

Iltem Specification
Model GRT1-0OD8 GRT1-OD8-1 GRT1-OD8G-1
Internal I/O common NPN PNP PNP
Number of I/O points 8 outputs
Rated output current 0.5 A/point max.
Output overcurrent and | Not supported. Not supported. Supported (with automatic

recovery). (See note.)

Residual voltage

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

1.2 V max. (at 0.5 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 outputs with one common

Note

seven outputs will operate normally.

Component Names and Functions
(Same for GRT1-OD8, GRT1-OD8-1, and GRT1-OD8G-1)

LED indicators
Indicate the Unit's status.

Terminal Block

Test pin

Release button

Terminal insertion hole

With the GRT1-OD8G-1, even if a short-circuit occurs on one output, the other
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Internal Circuits
GRT1-0D8 (NPN)

Terminal block

Main block

Base block

Voltage
step-down

Internal circuits
Internal circuits

GRT1-0OD8-1 (PNP)

Terminal block

Main block

Base block

Voltage
step-down

Internal circuits
Internal circuits

GRT1-OD8G-1 (PNP)

Terminal block

Main block

Base block

Voltage
step-down

\
1
1
1

Internal circuits
Internal circuits
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Wiring
GRT1-OD8 (NPN) When using a GRT1-PC8 I/O Power Connection Unit, wire according to the

following figure. Up to two GRT1-0D8 Units can be wired with a single I/O
Power Connection Unit.

Solenoids, valves, etc. GRT1-0OD8 GRT1-PC8 GRT1-0OD8 Solenoids, valves, etc.

o [ UV
vV | V I_‘V V"J VvV |V

— — X .1 oo Ny S——

- — X e s o sl N —

GRT1-OD8-1 (PNP) When using a GRT1-PC8-1 1/0 Power Connection Unit, wire according to the
following figure. Up to two GRT1-0D8 Units can be wired with a single Power
Connection Unit.

Solenoids, valves, etc. GRT1-OD8-1 GRT1-PC8-1 GRT1-OD8-1 Solenoids, valves, etc.
ol | Qoo | ol
2 3 \ \ 2 3
 — X el o] olal N
s lg| Qeled | 4ls
6 7 L \Y \Y ‘| 6 7

O ]
(o)

|
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Dimensions (Same for GRT1-OD8, GRT1-OD8-1, and GRT1-OD8G-1)

(88.5)
141, 74.4

Y T Fﬂmﬂza 15
2o == 2

12
Ve
fre=-.
14.3

| (74.4)

° ]
1
(o) =}
olo 74
(@) o}
%
3 g
oo ]
oo
(o) =}
o ?
(o) =}
ol
< =]
o H
15
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4-6-5 Two-point Relay Output Unit: GRT1-ROS2

Common Specifications

Item Specifications
Communications power 24 VDC (20.4 to 26.4 VDC)
supply voltage

I/0O power supply voltage

24 VDC (20.4 to 26.4 VDC)

Noise immunity

Conforms to IEC61000-4-4, 2.0 kV (power supply line)

Vibration resistance

10 to 60 Hz: 0.7 mm double amplitude
60 to 150 Hz: 50 m/s?

temperature

Shock resistance 150 m/s2

Withstand voltage 500 VAC (between isolated circuits)
Insulation resistance 20 MQ min.

Ambient operating -10to 55°C

Ambient operating humidity

25% to 85% (with no icing or condensation)

Operating environment

No corrosive gases

Ambient storage
temperature

—25 to 65°C (with no icing or condensation)

Mounting

35-mm DIN Track mounting

Output Specifications (per Relay)

Relay Life Expectancy

Item

Specifications

Relay FTR-MYPAOQO18D (Fujitsu component)
Maximum switching capacity 250 VAC or 24 VDC, at2 A
Minimum applicable load 5VDC at1 mA
ON delay time 15 ms max.
OFF delay time 15 ms max.
Item Specifications

Mechanical life expectancy

20,000,000 times min.

Electrical life expectancy

100,000 times min.

The life expectancy of the output contacts depends on the load that is con-
nected. The following figure provides a guide to life expectancy for loads.

500 | T T T T
125 VAC resistive load

300 i

200 N / 1 T T
—_ \ 30 VDC/250 VAC resistive load
8 100 g b
£ N XY 30 VDC t=7ms
50 | N
% 30 N
> A
- O
5 10 Jﬁ\
2 N
3 5 }125VAC 8050 = 0. .4
(9]
5 3 —250VAC coso=0.4

2

0.1 02 03 0507 1 2 3 5 10

Contact current (A)
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Note The figure above gives the life expectancy for individual relays. Always use the
Relay Output Unit within its operating range. Using the Unit outside its operat-
ing range may result in failure of the Unit.

Component Names and Functions

.t
LED indicators [ [[Ros:
Indicate the Unit's status. ODE] TS
=) Test pin

Release button

L Terminal insertion hole

Terminal Block

Internal Circuits
Base block Main block Terminal block
------ e L L L e L P e P e P T
: . 1 P
1 1 1 H :
1 T
1 : 1 < i)o
1 1 : 1 : 1
1 1 1
| S a— ———(
: 1 1 [ T 0
Lo R
1
1 — | ' Co
1 1 ! o [
1
! : [ Internal circuits ! : @ co
1 | IS E—
1 1 1 : ! :
1 1 1 [
PoL o
L 1O
1 1 : 1 : 1
1
1 : 1 : : @1
| S p—
: 1 1 : 1 !
1 1
: : 1 : ' @C]
1 1 1 1 : 1
_ 1 |
: 1 1 11 ©ct
, : : Internal circuits [
1 1
1 1 1 [
1 QT | 1 ! 1
1 1 1 [
o2 P a Lt
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Wiring
AC power supply
0 0 (orDC power supply)
NC NC
AC power supply
(or DC power supply)
1 1
NC NC
Dimensions

[ |
[ 10

14.3

L (74.4)

4-6-6 Four-point AC Input Units: GRT1-1A4-1 and GRT1-1A4-2
Input Specifications

Item Specification
Model GRT1-1A4-1 GRT1-1A4-2
Number of I/O points | 4 inputs
I/0 power supply Not used.

Rated input voltage | 100 to 120 VAC 200 to 240 VAC

—15% to +10%, 50/60 Hz —15% to +10%, 50/60 Hz
ON voltage/ON cur- | 70 VAC min./4 mA min. 120 VAC min./4 mA min.
rent
OFF voltage/OFF 20 VAC max./2 mA max. 20 VAC max./2 mA max.
current
ON response time 10 ms max. 10 ms max.

85



D_igital 1I/0 Units Section 4-6

Item Specification
OFF response time |55 ms max. |40 ms max.

Number of circuits 4 (no common)

It is necessary to share the same neutral AC signal or make
sure that the voltage between two input circuits is 600 V max.
(Refer to Wiring on page 86.)

Insulation resistance |20 MQ min.

Dielectric strength 2,500 VAC (between AC input circuit and 24-V Unit circuit)

Component Names and Functions (Same for GRT1-1A4-1 and GRT1-1A4-2)

LED indicators 1A4-1
Indicate the Unit's status.

| Test pin
Release button
I Terminal insertion hole

Terminal Block

Internal Circuits (Same for GRT1-1A4-1 and GRT1-1A4-2)

Base block Main block Terminal block

1
]
a

1/0 LED

>
>
>
>
>
>
o
>

Internal circuits

(=)
@

(=]
@

[&]
@

Internal circuits

[
@

O SO S

Wiring Perform wiring as shown in the following figure.
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Dimensions

0A 1A
0B 1B
0B 1B
2A 3A
2B 3B
2B 3B

12

Note: No common signal for inputs.

0A 1A —o_o—l F_o_ 0A 1A o
0B 1B ] 0B 1B
o———o0
0B 1B 0B 1B
-—|
2A 3A oo 2A 3A
2B 3B 2B 3B
o—~—0
2B 3B 2B 3B
O | "
Note: Common signal for four inputs.
(88.5)
14.1 744
I = T
N El
.| b

84

(74.4)

(84)

i p
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SECTION 5
Analog I/0 Units

This section provides the information required to operate Analog Input Units and Analog Output Units, including functions,
status areas, windows, specifications, wiring, data allocation, and settings.
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5-1

5-1-1 Analog I/O Un

Overview of Analog I/O Units

This section provides an overview of Analog I/0 Units, including details on
functions and setting methods for each Unit.

its

In addition to the functions common to the GRT1 Series (backup, restore,
online conversion, etc.), other functions specific to Analog I/O Units (scaling,
peak/bottom hold, etc.) are available. Analog Input Units are also able to inter-
nally perform math on analog input values, which previously required ladder
programming in the host PLC. Analog data can be selected from the six val-
ues obtained from math operations and allocated as I/O in combination with
Generic Status Flags or other status information. The Setting Tool can be

used to allocate this status data, and to set functions specific to Monitor/Ana-
log I/0 Units and perform monitoring.

5-1-2 Comparison with Earlier Models

Analog Input Units

Unit

GRT1 Series DRT2 Series

Model

GRT1-AD2 DRT2-AD04

Analog points

2 inputs 4 inputs

Input range (signals)

Oto5V,1to5V,0t0 10V, -10to 10 V, 0 to 20 mA, 4 to 20 mA

AD conversion cycle

2 ms/2 points By setting the number of conversion
points (1 to 4 points), the conversion
cycle can be shortened (e.g., 4 points: 4

ms max.)

Note The conversion cycle will be
slightly different when the math
operations are used.

AD conversion data

Oto5V,1t05V,0to 10V, 0to 20 mA, 4 to 20 mA: 0000 to 1770 hex
—10to 10 V: F448 to 0BB8 hex

Note Two’s complement

rent consumption

Resolution 1/6,000 (full scale)

Unit power supply Supplied from slice bus. Supplied from communications power
supply.

Communications power supply cur- | None 90 mA max.

Overall accuracy |25°C

Voltage input: £0.3% FS; Current input: £0.4% FS

—-10to 55°C

Voltage input: £0.6% FS; Current input: £0.8% FS

Allocated I/O data

Default: Analog input values for 2 points | Default: Analog input values for 4 points

The Setting Tool can be used to allocate The DeviceNet Configurator can be used
peak value, bottom value, top value, val- to allocate peak value, bottom value, top

ley value, rate of change, comparator value, valley value, rate of change, com-
results. etc. parator results, Generic Status Flags,

etc.

Input switching (Sets number of AD
conversion points)

Supported. (Set using DIP switch: Select
either 1 or 2 points)

Supported (Set using DeviceNet Config-
urator: Select from 1 to 4 points)

Input range switching

Using DIP switch: Inputs 0 and 1 share | Using DIP switch: Inputs 0 and 1 share

setting. setting, Inputs 2 and 3 share setting.
Using Setting Tool: Can be set sepa- * Using DeviceNet Configurator: Inputs 0
rately. to 3 set separately.

Node address setting

No setting required. Set using the rotary switches or the

DeviceNet Configurator.

Baud rate setting

No setting required. Automatically detected: Uses baud rate

set for Master Unit.
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Unit

GRT1 Series

DRT2 Series

Model

GRT1-AD2

DRT2-AD04

Moving average

Supported. (Set using Setting Tool.)

Supported. (Set using DeviceNet Config-

urator.)

Off-wire detection

Supported.

Scaling, offset compensation, peak/

Supported. (Set using Setting Tool.)

Supported. (Set using DeviceNet Config-

bottom hold, top/valley hold, rate of urator.)

change operations, comparator,

user adjustment (maintenance func-

tion), cumulative counter (mainte-

nance function), last maintenance

date (maintenance function)
Analog Output Units

Unit GRT1 Series DRT2 Series
Model GRT1-DA2V GRT1-DA2C DRT2-DA02
(Voltage Output) (Current Output)
Analog points 2 outputs
Output signal range Oto5V,1to5V,0to 10V, |0 to 20 mA, 4 to 20 mA Oto5V,1t05V,0to0 10V, -10to
—-10to 10V 10V, 0to 20 mA, 4 to 20 mA

Conversion time

2 ms/2 points

DA conversion data

Oto5V,1t05V,0to
10 V: 0000 to 1770 hex

-10to 10 V: F448 to

Note Two’s complement

0BB8 hex

0to 20 mA, 40 to 20 mA:
0000 to 1770 hex

Note Two’s Complement

Oto5V,1to5V,0t0 10V, 0to
20 mA, 4 to 20 mA: 0000 to 1770
hex

—10 to 10 V: F448 to 0BB8 hex

Note Two’s complement

Resolution

1/6,000 (full scale)

Unit power supply

Supplied by slice bus.

Supplied by communications
power supply.

Communications power sup- | None 120 mA max.
ply current consumption
Overall accuracy |25°C 10.4% FS 10.4% FS (See note.) Voltage output: £0.3% FS
Current output: £0.4% FS
-10to +0.8% FS 10.8% FS (See note.) Voltage output: £0.6% FS
55°C Current output: +0.8% FS

Data allocated in 1/0

Only Analog output values for 2 outputs

Default: Analog output values for
2 points

The DeviceNet Configurator can

be used to allocate Generic Sta-

tus Flags.

Output range switching

Set using the DIP switch or Setting Tool.

Set using the DIP switch or the
DeviceNet Configurator.

Node address setting

No setting required.

Set using the rotary switches or
the DeviceNet Configurator.

Baud rate setting

No setting required.

Automatically detected: Uses the
baud rate set for the Master Unit.

Communications error output

Set using the Setting Tool.

Set using the DeviceNet Configu-
rator.

Scaling, user adjustment
(maintenance function), cumu-
lative counter (maintenance
function), last maintenance
date (maintenance function)

Supported. (Set using the Setting Tool.)

Supported. (Set using the
DeviceNet Configurator.)

Note

In 0- to 20-mA mode, accuracy cannot be ensured at 0.2 mA or less.
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5-1-3 List of Data Processing Functions

The following tables list the data processing functions that can be used with
Analog I/0 Units. Refer to 5-4-3 Functions and Settings for details on func-

tions and setting methods.

GRT1-AD2 Analog Input Units

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

By reducing the number of input conversion points, the con-
version cycle speed can be increased. For details, refer to
5-4-4 Calculating the Conversion Cycle.

2-point conversion

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 requiring ladder program-
ming in the Master CPU Unit. Scaling also supports an off-
set function for compensating for mounting errors in
sensors and other devices.

0 to 6,000

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
math processing (i.e., 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.

Disabled

Off-wire detection

Detects disconnections of analog inputs. (Valid only for the
input ranges 4 to 20 mA and 1 to 5 V)

Enabled

User adjustment

Adjusts the input when an offset occurs in the input voltage
or current.

Disabled

Cumulative counter

Calculates an approximation to the integral of analog input
values over time.

Disabled

Last maintenance date

Records the date of the last maintenance in the Unit.

2005/1/1

GRT1-DA2V/GRT1-DA2C Analog Output Units

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. 2005/11
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5-1-4 Data Processing Flowcharts (Analog Input Units)

Analog Input Value

Other Operation Results

The following math operations can be performed on the external analog input
value. The values obtained after processing (analog input values) can be allo-
cated as I/O for the Master.

* Scaling to desired industry unit

* Moving average processing
After moving average and scaling processing, the analog input value can be
processed using the following operations. The values after processing are

called peak value, bottom value, top value, valley value, rate of change, and
cumulated value.

* Peak/hold operation
* Top/valley operation
* Rate of change operation
e Cumulative operation (maintenance function)
Analog processing is performed according to the following flowchart.

oo

Moving
average

Scaling | —

DN

l

U

Analog input
Ifr:l value

Peak/Bottom Top/Valley Rate of change C“{g‘l‘&aeted
¥ ¥ | 2 ¥
Peak Top @te of chan@ Cumulate?
value 2 value 4 value 6 value
Bottom > Valley
value 3 value 5

Top/Valley detection timing
(allocated I/0 data)

Hold Flag

Data Flow

Selection

Conversion Allocated Processing
processing I/O data results

5-1-5 Selecting Data (Analog Input Units)

After performing math operations, select up to two of the six resulting values
to allocate as I/O, from the analog input value, peak value, bottom value, top
value, valley value, and rate of change. The selected data is referred to as
“analog data” and can be allocated for the Master individually or in combina-
tion with Status Flags. The data is selected using the Setting Tool. Compari-
son operations (comparator function) with four alarm set values can be
performed for analog data.
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Flow of Data in Analog
Input Units

Moving average, scal-

Six types of data | ing enabled/disabled

Select one of the six types of data and

Analog input allocate as analog data.

value 1

Peak value 2

Bottom value 3

i

Top value 4

Analog Data
< (allocated I/O data; > Allocated to I/O.

Default allocation:
Analog input value

>

Valley value 5

"

————

Rate of change 6,

The Comparator can be used
with values allocated as analog
data.

Analog Status Flags
(allocated I/0 data)

Note By default, analog input values are allocated as 1/O just as they are.
For Inputs 0 and 1, analog data can be separately selected, as shown in the
following diagram.
processing %g
processing E§
5-1-6 1/0 Data
GRT1-AD2 Analog Analog Input Units support the following four types of input data, and one type
Input Units of output data. The required data can be allocated for use as /0.
Input Data
I/O data Details
Analog Data * Used to monitor analog data.

(4 input bytes)

 Select one type of data from analog input value, peak value, bottom value, top value, val-
ley value, or rate of change. (Default allocation: Analog input value)

Note The comparator can be used with analog data.

Top/Valley Detection Timing
Flags (2 input bytes)

Top/Valley Detection Timing Flags are allocated in one word. These flags are allocated
together with the top value or valley value and are used to time reading the values held in
the Master.

Analog Status Flags (2 input
bytes)

Used to allocate the bits for the Comparator Result Flags, Top/Valley Detection Timing
Flags, 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.

Analog Data + Top/Valley
Detection Timing Flags (6
input bytes)

Allocation of Analog Data (4 bytes) followed by Top/Valley Detection Timing Flags (2 input
bytes)
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Output Data

1/0 data

Details

Hold Flags (1 output byte)

Used with each of the hold functions (peak, bottom, top, and valley) to control the execu-
tion timing of hold functions from the Master.

GRT1-DA2[ ] Analog

Output Units

Output Data

Analog Output Units support one type output data. Allocate the required data
as shown in the following tables.

Data Type

Details

Output data (4 output bytes)

Used to allocate analog output data.

5-2 Status Areas

GRT1-AD2

Warning Status Area

An Analog I/0O Unit has two internal Status Areas. Bits are set with respect to
thresholds set by the user for each function. When any bit turns ON in one of
these Status Areas, the relevant Communications Unit Status Flag turns ON.
The Master Unit is notified of the status of Communications Unit Status Flags.
Information in 1/O Unit Status Areas can be read using the Setting Tool.

Host Master

Communications Unit  Analog I/O Unit

1
Notification to [ ] | The threshold is exceeded
Master - —"| and the relevant bit turns ON.
|:I The Setting Tool can be used

| to read which bits are ON.
When any Analog I/O Unit Status Flag
turns ON, the relevant Communications
Unit Status Flag turns ON.

The Analog Input Unit's Warning Status Area is configured of the following 16
bits. The Warning Status Area provides notification of minor errors detected in
the Unit.

Bit Contents Description

0 Reserved.

1 Reserved.

2 Reserved.

3 Unit Maintenance Flag Monitors the power-ON time set as the
OFF: Normal; ON: Error (over threshold for the Unit conduction time
threshold) ’ monitoring function.

4 Reserved.

5 Reserved.

6 Reserved.

7 Reserved.

8 Analog Range Flag Turns ON when the analog data
OFF: Within range (below exceeds the range that can be dis-

monitoring set value) played or the monitoring value set for
ON: Out of range (at or the monitor function.

above monitoring set

value)
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Bit Contents Description

9 Cumulative Counter Flag Turns ON when the cumulative value
OFF: Within range (below exceeds the monitoring set value.
monitoring set value)
ON: Out of range (at or above
monitoring set value)

10 Reserved.

11 Reserved.

12 Reserved.

13 Reserved.

14 Reserved.

15 Reserved.

Alarm Status Area

The Analog Input Unit’s Alarm Status Area is configured of the following 16

bits. The Alarm Status Area provides notification of serious errors detected in

the Unit.

Bit

Contents

Description

Reserved.

EEPROM data error

OFF: Normal; ON: Error

Reserved.

Reserved.

Reserved.

Reserved.

Reserved.

Reserved.

Off-wire Detection Flag

OFF: Normal; ON: Disconnection

O|lo(N|o(fO|h|W|N|=|O

Analog hardware error

OFF: Normal; ON: Error in analog hard-
ware

Reserved.

11

Reserved.

12

Reserved.

13

Reserved.

14

Reserved.

15

Reserved.

GRT1-DA2[ |

Warning Status Area

The Analog Output Unit's Warning Status Area is configured of the following

16 bits. The Warning Status Area provides notification of minor errors
detected in the Unit.

Bit

Contents

Description

Reserved.

Reserved.

Reserved.

wW|IN|=|O

Unit Maintenance Flag

OFF: Normal; ON: Error (over
threshold)

Monitors the power-ON time set as the
threshold for the Unit conduction time
monitoring function.

Reserved.

Reserved.

Reserved.

N|o|o s~

Reserved.
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Bit Contents Description
8 Error Output Flag ON while error is being output.
OFF: Normal; ON: Error being
output
9 Cumulative Counter Flag Turns ON when the cumulative value
OFF: Within range (below exceeds the monitoring set value.
monitoring set value)
ON: Out of range (at or
above monitoring set
value)
10 Reserved.
11 Reserved.
12 Reserved.
13 Reserved.
14 Reserved.
15 Reserved.

Alarm Status Area

The Analog Output Unit’'s Alarm Status Area is configured of the following 16

bits. The Alarm Status Area provides notification of serious errors detected in

the Unit.

Bit

Contents

Description

Reserved.

EEPROM data error

OFF: Normal; ON: Error

Reserved.

Reserved.

Reserved.

Reserved.

Reserved.

Reserved.

Reserved.

OO N|oO(O|h{fW|N|=|O

Analog hardware error

OFF: Normal; ON: Error in analog hard-
ware

Reserved.

Reserved.

Reserved.

Reserved.

Reserved.

Reserved.

5-3 Maintenance Information Window

This section describes the Maintenance Information Window, which can be
used to monitor the status of Analog I/O Units. The Monitor Device Window
can be used to check the same Unit status information, but the examples in
this section use the Maintenance Information Window.
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5-3-1

Checking Maintenance Information

There are two ways to check maintenance information. One way is to right-
click in the Main Window of the Setting Tool and select Maintenance Infor-
mation. The other way is to double-click the Unit in the Maintenance Mode
Window, click the I/O Module Tab, select the desired Unit, and click the View
Button to display the Maintenance Information Window of the 1/0 Unit.
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Display Area

Item Description

I/O 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 and time. (All models.)
Date

Present Value Displays the present analog value. (All models.)

Displays data derived from the analog value, including the
Peak Value, Bottom Value, Top Value, Valley Value, Rate of
Change, Cumulated Count, Maximum Value, and Minimum
Value.

For details, refer to the descriptions of individual functions and
setting methods.

Status Check Boxes
m All Analog I/0O Unit Models

Item Description
Threshold Cumula- | On when the cumulative counter value exceeds the set value.
tive Counter Over
Cumulative Counter | ON when there is an overflow in the cumulative counter value.
Overflow
Cumulative Counter | ON when there is an underflow in the cumulative counter
Underflow value.
m GRT1-AD2
Item Description
Over Range/Under | ON when the analog data is above or below the displayable
Range range.
Alarm Over/Warning | ON when the analog data is above or below the monitoring set
Over values set in the comparator function.
Broken wire ON when a wire is broken or disconnected. (Used only for
Analog Input Units when the input range is 1to 5V or 4 to
20 mA.)

Error History Window For details on the Error History Window, refer to 4-5-1 Checking Maintenance
Information.

5-4 Analog Input Units
5-4-1 GRT1-AD2 Analog Input Units

General Specifications

Item Specifications
Unit power supply voltage 24 VDC (24 VDC —15% to +10%)
I/0O power supply voltage 1/0 power supply not required.
Noise immunity Conforms to IEC 61000-4-4. 2.0 kV (power lines)
Vibration resistance 10 to 60 Hz, 0.7-mm double amplitude, 60 to 150 Hz, 50 m/s?
Shock resistance 150 m/s2
Dielectric strength 500 VAC for 1 min. with 1-mA sensing current (between isolated circuits)
Ambient temperature —10 to 55°C (with no icing or condensation)
Ambient humidity 25% to 85%
Operating environment No corrosive gases
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Item Specifications
Storage temperature —25 to 65°C (with no icing or condensation)
Mounting 35-mm DIN Track mounting

Performance Specifications

Item

Specifications

Voltage input Current input

Input points

2 points (inputs 0 to 1)

Input signal range

Oto5V 0to 20 mA
1to5V 4t020 mA
Oto10V

-10to 10V

Input range setting method

* DIP switch: Inputs 0 and 1 share the same setting.
* Setting Tool: Inputs 0 to 1 can be 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
—10 to 55°C +0.6% FS +0.8% FS

Analog conversion cycle

2 ms max./2 points (when math operations are not used)

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

I/0O connection method

Screwless Terminal block
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Names and Functions of Parts

LED Indicator
Displays Unit status.

|5

=
[iil—]
o=

= — - Terminal
'-._{- [ Blockma' :IV' Test Pins
w E :f-j :{E* Release Buttons
s ql‘:iH ' = L Terminal Insertion Holes
. iS iyt === f
DIP Switch " il
Used to set ?gﬁ e I Il = =
input range. ==
@)(®]
, I 8)'6]
_ﬁ =y By e
5 [ S[®
2 .
== ==
L] L OIO]
i Or . |
Setting the Input Range
Setting with the DIP The input signal range can be set using the DIP switch or the Setting Tool.

Switch
1 2 3 4

EEREE

Each pin is set according to the following table.

Pin No. Setting Specifications
1 Input Terminal: Input range set- Default setting: All pins OFF
D) ting for Inputs 0 and 1.
3
4 Input range setting method OFF: Set using Setting Tool.

ON: Set using DIP switch. (The
DIP switch settings are dis-
abled when this pin is OFF,
i.e., when the Setting Tool is
used.)

Note Default setting: OFF

Note 1. Always set pin 4 to ON if the DIP switch is to be used to set the ranges. 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.

3. Ifpin 4 is setto ON, you will not be able to set any functions, including the
range setting, from the Setting Tool. Always set pin 4 to OFF when using
the Setting Tool.
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Input Range Settings

M Inputs 0 and 1 (Shared Setting)

Input 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. | --- -

Setting Tool Procedure (Example: DeviceNet Configurator)

1,2,3.. 1.
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In the Network Configuration Window for the Slice I/O Terminal, double-
click the icon of the Slice I/O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.

Click the I/O Module Tab.

Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

Select the tab page for the input where the range is to be changed.
Select the desired range from the pull-down menu in the Input Range
Field.
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Return to the General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

Click the OK Button to exit the window.
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Internal Circuits

Base block Main block Terminal block
,,,,,,,,,,,,,, @Rsv x2
®0+

510 kf_z] :

Photo- :
-¢—— coupler [
©0-
510 kQ :
Internal 1 250 Q3 @SHTOA
circuits @SHTOB
Isolated @AG
power »| Internal :
z:ﬁgﬁ:‘y circuits AG ;
\31+

510 kQ g

o
510 kQ :

' 250 0% QSHTIA
©sHT1B
©AG

\ i

AG
Wiring Connect the terminals of the Analog Input Unit for each Input Unit according

to the following diagrams, depending on whether a voltage input or a current

input is being used.

Voltage Input

>t
ovV>—1

RSV

RSV

0+

1+

0—

AG

AG

SHT0A

SHT1A

SHT0B

SHT1B

Current Input

RSV

[>;,, 0+

ov> 1 o-

AG

AG

SHT1A

SHTO0A
Short-circuit
SHTOB

SHT1B

For current input, use the accessory tool to

short-circuit the SHTOA and SHTOB terminals together.

Note Do not wire the RSV terminal. This terminal is used to connect an internal sig-
nal for heat radiation.

Input Range and
Conversion Data

conversion data will be fixed at the upper or lower limit.

H Input Range: 0to5V

The analog data that is input will be converted to digital data according to the
input range, as described here. If the input exceeds the input range, the AD

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-
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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 (6300) |-~~~ <=~ <= ‘

1770 (B000) [~~~ -~~~ ‘

0000 (0)
025V S ‘ : P Voltage
s oV 5V 525V
FED4 (-300)

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 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) |:o ot - ot .
(0N (101010) N i e P |
3 | | <— Clamped
' Vo above 5.2 V.
7FFF—® o
0000 (0) : :1 Y] — Voltage
FED4 (-300) [ X0.8 V 5V 52V

0.76 V
(Disconnection detected below 0.76 V.)

H Input Range: 0to 10 V

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) - - === === === === s osm e :
1770 (B000) [~~~ -~~~ ‘

0000 (0)
70'5 V\ : P Voltage
S Y 10V105V
FED4 (-300) 0
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M Input Range: -10to 10 V

The voltage range —10 to 10 V corresponds to F448 to OBB8 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
0BB8(3000) [--- I 11111111 ~ !

-11V-10V 0000 (0) D Voltage

oV 10V 11V

] F448 (-3000)
**************** F31C (-3300)

H 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) - - - == === === === - s s osmoes s :
1770 (B000) [~~~ -~~~ ‘

0000 (0)
-1 mA\ < : P Current
e 20 mA 21 mA
FED4 (300 | O™MA

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) | ot - ot

1770 (6000) [~

. <— Clamped

L Do above
7FFF ' 20.8 mA.
0000 O)f_, A : » Current
FED4 (-300) w55 ma 20mA 20.8 mA

3.04 mA
(Disconnection detected below 3.04 mA.)
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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.

15141312 1110 9 8 7 6 5 4 3 2 1 0 Bi

Word +0 Input 0 AD conversion data

Word +1 Input 1 AD conversion data

1 1 1

Conversion Speed
The AD conversion data for 2 input points is refreshed every 2.42 s max.,
although the conversion speed will vary depending on the functions and num-
ber of AD conversion points being used. Refer to 5-4-4 Calculating the Con-
version Cycle for details.

Dimensions

(74.4)

5-4-2 1/0 Data Allocation Methods

Selecting I/O Data to Use one of the following methods to select data for allocating in the Communi-
be Allocated cations Unit and then perform remote /0 communications.

1,2,3... 1. Use the default settings. Input analog values only will be allocated as 1/O.

2. Use the Setting Tool to Allocate data. Aside from input analog values, data
can be allocated in combination with Status Flags.
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B When the Default Settings Are Used
When the Analog Input Unit’s default settings are used, only the analog input
values are selected as 1/O data and allocated in the two words (four bytes) of
the Master’s Input Area, as shown in the following diagram.

15 0

Analog Input Value for Input 0
Analog Input Value for Input 1

H Allocating Data (Example: DeviceNet Configurator)

Analog data is combined with other data such as Status Flags as shown
below, and allocated as I/O. By using the Setting Tool, it can be selected from
a pull-down list.

Example: Allocating Analog Data + Top/Valley Detection Timing Flags
15 8 7 0
Analog Data for Input 0
Analog Data for Input 1

Top Detection Timing Flag Valley Detection Timing Flag

The DeviceNet Configurator can be used as described below to allocate data.

Setting Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window for the Slice I/0O Terminal, double-
click the icon of the Slice I/O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.

2. Click the I/0 Module Tab.
1t Device Parametens x|
fiemeng 10 Madide |

L aviiga aler
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3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.
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4. Click the General Tab and select the desired I/0O data from the pull-down
menu on the Default Connection Path (In) Field. In the following example

Analog Data is selected.
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Return to the General Tab Page, click the Download Button, and then click

the Reset Button to reset the Unit.

6. Click the OK Button to exit.

M Selecting the Analog Data Type

The analog data type can be selected from up to six types of data (analog
input value, peak value, bottom value, top value, valley value, and rate of
change) obtained from math operations. The selected data can be allocated
for the Master either individually or in combination with Status Flags.

Use the following method to select the analog data type.

Selecting the Analog Data (Example: DeviceNet Configurator)

1,2,3.. 1.
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In the Network Configuration Window for the Slice I/O Terminal, double-
click the icon of the Slice I/O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters

Window will be displayed.

Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-

ters Window will be displayed.
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3. Open the tab page for the input for which analog data is to be selected, and
select from the pull-down list the type of data to be allocated to Analog Da-
ta.
I ¥ v "'_l ool i ) I al Fadu el
T
(] e e pe T
4. Returntothe General Tab Page, click the Download Button and then click
the Reset Button to reset the Unit.
5. Click the OK Button to exit.
I/O Data
Analog Data Analog data is used to monitor analog values. Analog input value is allocated

Note

Top/Valley Detection
Timing Flags (Shot Status)

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 allocation
data.

The comparator function can be used for the data allocated in Analog Data.
The data format used for allocating data in the Master is shown below. Data is
allocated as two’s complements (4 bytes = 2 words).

15 0
Analog Data for Input 0
Analog Data for Input 1

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/1 word).

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
+0 0 0 0 0 0 0 V_ST1 | V_STO
+1 0 0 0 0 0 0 T_ST1 | T_STO
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Analog Status Flags

(Analog Status)

110

The details of each byte are shown in the following table.

Byte

Abbreviation

Name

Details

+0

V_STx

Valley Detection Tim-

ing Flag

Turns ON when a valley is
detected by the valley hold
function and then turns OFF
after the one-shot time has
elapsed.

+1

T_STx

Top Detection Timing

Flag

Turns ON when a top is
detected by the top hold func-
tion and then turns OFF after
the one-shot time has elapsed.

Note The one-shot time can be changed. For details, refer to the one-shot time set-
tings for the top/valley hold function.

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 (2 bytes/1 word).

Bit7 Bit6é Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
+0 BWO | T_STO|V_STO0| HHO HO PSO LO LLO | Input
0
+1 BW1 | T_ST1|V_ST1| HH1 H1 PS1 L1 LL1 Input
1

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
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
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
exceeds the High Limit alarm
setting.
4 HHx High High Limit | Turns ON when the value of
Alarm Flag data allocated in Analog Data
exceeds the High High Limit
alarm setting.
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Analog Data + Top/Valley
Detection Timing Flags
(Analog Data + Shot
Status)

Hold Flags (Output)

Bit Abbrevi- Name Details
ation
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.

This data pattern consists of Analog Data followed by the Top/Valley Detection
Timing Flags and is allocated in the Master using the following data format (6

bytes/3 words).
Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

+0 Analog Data for Input 0

+1

+2 Analog Data for Input 1

+3

+4 0 0 0 0 0 0 V_ST1 | V_STO
+5 0 0 0 0 0 0 T_ST1 | T_STO

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 (2 bytes).

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 Unit.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
+0 HD1 HDO
+1

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.

5-4-3 Functions and Settings

Setting the Number of

AD Conversion Points

Normally, when using a two-point Input Unit, the values for the two 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
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conversion cycle speed is increased. For details on conversion cycle time,
refer to 5-4-4 Calculating the Conversion Cycle.
Conversion points Details
2 points (default) Converting Inputs 0 to 1.
GRT1-AD2
0 1
All used.
1 point Converting Input 0.
GRT1-AD2
0 (1
Input 0 only used.
Note  Two words are always used for the 1/O data for analog input values regardless

of the analog word setting.

Setting Procedure (Example: DeviceNet Configurator)
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1,2,3...

1. In the Network Configuration Window for the Slice I/0 Terminal, double-
click the icon of the Analog Input Unit that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.
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2. Click the I/0 Module Tab.

T -

=

o |

o] _cown |

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Click the General Tab and select the number of conversion points from the
pull-down menu in the Available Channel Field.

Vbl |l F ol vl di M URTV-ADS EII
Gl | dmatig inpust 0] Amaiogirpns | |
Lammon |
ek Cantion T | ® oum (8. £AMT b0 |
Distauit Compwection P (b | | sratg D =
ikl Comrcimn Paify | Do | [Destoie =]
Ly# Wartongree Date
Aaleie Charre]
Dt gt Lesmng
[ ] comn |
5. Click the Download Button, and then click the Reset Button to reset the

Unit.
6. Click the OK Button to exit.
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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.

Input analog value

A

— Actual input
—— Averaged input

» Time

Setting Procedure (Example: DeviceNet Configurator)

1,23... 1.

6.

Scaling

In the Network Configuration Window for the Slice I/O Terminal, double-
click the icon of the Analog Input Unit that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.

Click the I/O Module Tab.
Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

Select the tab page for the input where moving average processing is to be
performed, and select the Moving Average Check Box in the Function
Choice Area.
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Return to the General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

Click the OK Button to exit.

The default setting is used to perform AD conversion of analog input values,

scaling them to a count between 0 and 6,000. 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
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Default Scaling

User Scaling

Offset Compensation

Note

for ladder programming in the Master to perform math operations. The follow-
ing two methods of input scaling can be used.

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 (AD04 only)| 20 mA 20 mA
100% [5,000 mV |10,000 mV | 5,000 mV |10,000 mV |20,000 pA |20,000 puA
0% 0000 mV |0000 mV |1,000 mV |-10,000 mV [0000 uA |4,000 A
Off-wire | --- 7FFF hex |--- 7FFF hex

Analog input values (count values) are scaled to user-defined values. The
conversion values for 100% and 0% are set using the Setting Tool.

Input Oto5V | Oto10V | 1to5V |-10to10V 0to 4to

range (ADO4 only)| 20 mA 20 mA
100% Set using Setting Tool (—28,000 to 28,000)
0% Set using Setting Tool (—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% 100%

Reverse scaling, where the 0% scaling value is higher than the 100% scaling
value, is also supported.

Scaling analog input values of Linear Sensors to distances produces mount-
ing error in the Sensor. Offset compensation compensates for error that
occurs during scaling. 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 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 ———

100% scaling value — Scaled line

0% scaling —»}------ Offset value
(-28,000 to
28,000)

Input signal range

0% 100%

Setting Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window for the Slice I1/0 Terminal, double-
click the icon of the Analog Input Unit that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.

2. Click the I/O Module Tab.
3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Select the tab page for the input where scaling is to be performed, and se-
lect the Scaling Check Box in the Function Choice Area.
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5. Click the Scaling Tab, and select either Default Scaling or User Scaling.
The following example shows when Default Scaling is selected.

6. For user scaling, set the 0% value in the Scaling point 1 Field, and set the
100% value in the Scaling point 2 Field.
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7. 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.
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8. Returnto the General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

9. Click the OK Button to exit.

Peak/Bottom Hold 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 Output 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

/ Analog input value
The bottom value

will be updated.

/' \ 4

ON Bottom hold value OFF

Hold value

Previous value

Hold Flag

Hold function starts Hold function stops

Note 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 Unit. Therefore, even when the Hold Flag is ON,
the first analog data transmitted to the Master when the CPU Unit power is
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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
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 Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window for the Slice I1/0 Terminal, double-
click the icon of the Slice I/O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.

2. Click the I/0 Module Tab.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Select the tab page for the input where peak/bottom hold is to be set, and
select the Peak/Bottom Hold Check Box in the Function Choice Area.
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Top/Valley Hold

120

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

7. Click the OK Button to exit.

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 Output 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.)
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B Example of Valley Hold

Hold value i

Hold Flag

Valley hold value
Last value is held.

Analog input value

|
T~

—

Hold function starts Hold function stops

N N

Top/Valley Detection —>| |«—— H
Timing Flag

One-shot time

Note 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 Unit. 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, 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 Setting Tool 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 Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window for the Slice /0 Terminal, double-
click the icon of the Slice I/0O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.

2. Click the I/0 Module Tab.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.
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Hysteresis Setting
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4. Select the tab page for the input where top/valley hold is to be set, and se-

lect the Top/Valley Hold Check Box in the Function Choice Area.
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5. 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.
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6. Click the Download Button, and then click the Reset Button to reset the
Unit.

7. Click the OK Button to exit.

The hysteresis value can be set using the Setting Tool to prevent detection of
top or valley values that occur due to minor fluctuations in the analog input
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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.

H Timing for Setting Data

Analog input value

Set hysteresis value x 2

Valley hold value

Top/Valley Detection
Timing Flag

—
Delay

B Setting Hysteresis (Example: DeviceNet Configurator)

1,2,3... 1. Input the value for hysteresis in the Hysteresis Field in the Top/Valley Tab
in the Function Choice Area.
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2. Returnto the General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

3. Click the OK Button to exit.

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 on the Top/Valley Tab
Page in the Function Choice Area.
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2. Returnto the General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

3. Click the OK Button to exit.

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
GRT1-AD2 10 to 65,530 ms (Set in 10-ms units.)

Analog input value

.\

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 Procedure (Example: DeviceNet Configurator)

1,23... 1.

In the Network Configuration Window for the Slice I/O Terminal, double-
click the icon of the Slice I/0O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters

Window will be displayed.

Click the I/O Module Tab.

Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

Select the tab page for the input where rate of change is to be set, and se-
lect the Rate of Change Check Box in the Function Choice Area.
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Comparator
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5. 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.
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6. Returntothe General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

7. Click the OK Button to exit.

When the High High Limit, High Limit, Low Low Limit, and Low Limit are set in
the Unit, 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 can be compared with those in Analog Data.
When any 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 signal) turns 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 analog input value changes faster than the conversion cycle, the

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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Setting Hysteresis 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.
:i:te\tgligje or } Hysteresis width
1 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 Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window for the Slice I1/0 Terminal, double-
click the icon of the Slice I/O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters

Window will be displayed.

2. Click the I/O Module Tab.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.
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4. Selectthe tab page for the input where the comparator function is to be set,
and select the Comparator Check Box in the Function Choice Area.

5. Click the Comparator Tab and set each of the alarm values. The example
here shows the setting for Alarm Trip Point High (HH).
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6. To set the hysteresis value, input the desired value in the Hysteresis Field.

Note The hysteresis value set for the comparator function is also used by the top/
valley hold function.

7. To set the OFF delay function, input the desired value in the Comparator
Off Delay Field.

(001 Alpes T Pont High B 20007

2 Wiy Trp Port Hgh HI | 2067
0803 warriny Trp Poirt Lawil] | 2760

8. Returnto the General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

9. Click the OK Button to exit.
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Off-wire Detection

User Adjustment

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.

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%.

Conversion data
A

After adjustment

T Before adjustment

-

0% i
- 100%  Voltage/current

The following table shows the input ranges that support user adjustment.

Input range Low Limit High Limit
Oto5V -0.25t00.25V 475t05.25V
1to5V 0.8to1.2V 48t05.2V
Oto10V -0.5t00.5V 9.5t0105V
-10to 10V -11to 9.0V 9.0to 11V
410 20 mA 3.2t04.8 mA 19.210 20.8 mA
0 to 20 mA -1.0t0 1.0 mA 19t0 21 mA

Setting Procedure (Example: DeviceNet Configurator)

1,2,3...
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1. In the Network Configuration Window for the Slice /0 Terminal, double-
click the icon of the Slice I/0O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters

Window will be displayed.
2. Click the I/O Module Tab.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-

ters Window will be displayed.
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4. Select the tab page for the input to be adjusted, and click the Adjustment
Button. (At the same time set the input range again.)
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5. Input the voltage (or current) transmitted from the connected device to the
Unit’s input terminal that is equivalent to the 100% value.
6. Click the Fix upper adjusting Value Button, and input the adjusted value.
faarmiment
(st
(=1} $ch
Fangy "W

Ve 0 Fim fnnann acipesmmegy Walm
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7. Input the voltage (or current) transmitted from the connected device to the
Unit’s input terminal that is equivalent to the 0% value.
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Cumulative Counter
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8. Click the Fix lower adjusting Value Button, and input the adjusted value.

T i

9. To return an adjusted value to the default setting, click the Default Setting
Button.

10. Close the Adjustment Window, return to the General Tab Page, click the
Download Button, and then click the Reset Button to reset the Unit.

11. Click the OK Button to exit.

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 Setting Tool 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 J

Time
® [ ]

«—>
Division width (See note.)

Note The following table shows the divisions for the cumulative counter.
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DRT2-AD2

Unit Divisions
Hour 3.6 s (1/1,000 hour)
Minute 60 ms (1/1,000 minute)

Setting Procedure (Example: DeviceNet Configurator)

1,2,3...

1. In the Network Configuration Window for the Slice 1/0O Terminal, double-
click the icon of the Slice I/0O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.

2. Click the I/O Module Tab.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Select the tab page for the input where the cumulative counter is to be set,
and select the Cumulated Count Check Box in the Function Choice Area.
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5. 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.
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6. To setthe monitor value, click the Cumulated Count Tab, and input the de-
sired value in the Threshold Cumulated Counter Field.
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7. Returntothe General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

8. Click the OK Button to exit.
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Last Maintenance The last maintenance date can be set in the Unit separately for the Unit and
Date the connected devices. It enables the user to easily determine the next main-
tenance date. The date can be set using the Setting Tool.

Setting Procedure (Example: DeviceNet Configurator)

H Setting the Last Maintenance Date of the Unit

1,2,3... 1. In the Network Configuration Window for the Slice I/0O Terminal, double-
click the icon of the Slice I/O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.

2. Click the I/O Module Tab.
3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. 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.)
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5. Click the Download Button, and then click the Reset Button to reset the
Unit.

6. Click the OK Button to exit.

M Setting the Last Maintenance Date of the Connected Device

1,2,3... 1. In the Network Configuration Window for the Slice I/0O Terminal, double-
click the icon of the Slice I/O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.
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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.)
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3. Returnto the General Tab Page, click the Download Button, and then click

the Reset Button to reset the Unit.
4. Click the OK Button to exit.

5-4-4 Calculating the Conversion Cycle

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.

Formula

136

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 2 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
Max. 1.66 2.42
Min. 0.68 0.81
Average 0.88 1.60

Note The DeviceNet communications cycle is 4 ms.
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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
Rate of change 0.030
Cumulative counter 0.035

Calculation Example

When using two points, and applying scaling to the first input, and the cumula-

tive counter to the second input, the maximum AD conversion cycle time can
be obtained by using the following formula.

Formula: 2.42 + 0.055 + 0.035 = 2.51 ms

5-5 Analog Output Units

5-5-1

General Specifications

GRT1-DA2C/GRT1-DA2V Analog Output Units

Item

Specifications

Unit power supply voltage

24 VDC (24 VDC —-15% to +10%)

I/O power supply voltage

I/0 power supply not required.

Noise immunity

Conforms to IEC 61000-4-4. 2.0 kV (power lines)

Vibration resistance

10 to 60 Hz, 0.7-mm double amplitude; 60 to 150 Hz, 50 m/s?

Shock resistance

150 m/s?

Dielectric strength

500 VAC for 1 min. with 1-mA sensing current (between communications and
analog circuits)

Ambient temperature

—10 to 55°C (with no icing or condensation)

Ambient humidity

25% to 85% (with no condensation)

Operating environment

No corrosive gases

Storage temperature

—25 to 65°C (with no icing or condensation)

Mounting

35-mm DIN Track mounting

Performance Specifications

Item

Specifications
GRT1-DA2V Voltage output | GRT1-DA2C Current output

Output points

2 points (outputs 0 and 1)

Output type

Oto5V 0to 20 mA
1to5V 4t020 mA
Oto10V

—-10to 10V

Output range setting method

¢ DIP switch: Outputs 0 and 1 set separately.
» Setting Tool: Outputs 0 and 1 set separately.

External output allowable load resistance 5 kQ min. 350 Q max.

Resolution 1/6,000 (full scale)

Overall accuracy 25°C +0.4% FS +0.4% FS (See note.)
—10 to 55°C +0.8% FS +0.8% FS (See note.)

Conversion time

2 ms/2 points
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Item Specifications

GRT1-DA2V Voltage output | GRT1-DA2C 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/O connection method Terminal-block connection

Note In 0- to 20-mA mode, accuracy cannot be ensured at 0.2 mA or less.

Names and Functions of Parts

I
— Ey RN ™ LED Indicator
Dot 1 Displays Unit status.
il = {_‘] 5] & - 1|
e ' I — Ol q> Test Pins
b E j ’t,"'r’r Release Buttons
- _qpi'i'.] . OIC = L Terminal Insertion Holes
DIP switch =t — == | =
Used to set ‘If,g—h. fif I
output range. It — [ Terminal QI |
- Block an o=
0l0
i 00
1l
= =124
| Q0
B .
=
L OO
e OF & =

Setting the Output Signal Range

Setting with the DIP The output range can be set using the DIP switch or the Setting Tool.
Switch

1 2 38 4

0ooC

Note 1. Set pin 4 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. If pin 4 is set to ON, you will not
be able to set any functions, including the range setting, from the Setting
Tool. Always set pin 4 to OFF when using the Setting Tool.

2. The DIP switch settings are read when the power is turned ON.

m GRT1-DA2V
Each pin is set according to the following table.

Pin No. Setting Specifications

1 Set the output range for Outputs 0 | Default setting: All pins OFF
2 and 1.
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Setting Using the
DeviceNet Configurator

1,2,3...

Pin No. Setting Specifications
3 Reserved Fixed at OFF.
4 Set the range setting method. OFF: Set using Setting Tool.

ON: Set using DIP switch.
Default setting: OFF

Output range Pin 1 Pin 2 Pin 3
0to 5V (Factory set- | OFF OFF Fixed at OFF.
ting)
1to5V ON OFF
Oto10V OFF ON
-10to 10V ON ON

m GRT1-DA2C
Each pin is set according to the following table.
Pin No. Setting Specifications
1 Set output range for Outputs 0 Default setting: All pins OFF
and 1.
2 Reserved Fixed at OFF.
3
4 Range setting method OFF: Set using Setting Tool.
ON: Set using DIP switch.
Default setting: OFF

Output range Pin 1 Pin 2 | Pin 3
4 to0 20 mA OFF Fixed at OFF.
0to 20 mA ON

Use the following procedure to set the output range for each output using the

Configurator.

1. In the Network Configuration Window for the Slice I/O Terminal, double-
click the icon of the Slice I/O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.

2. Click the I/O Module Tab.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Select the tab page for the output where the range is to be changed.
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5. Click the Output Range Field, and select the desired range.
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6. Returnto the General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

7. Click the OK Button to exit.

Internal Circuits
GRT1-DA2V

Base block

140

Main block Terminal block
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-
GRT1-DA2C
Base block Main block Terminal block
,,,,,,,,,,,,,, @RSVXG
Photo-
| coupler ; @ ™
Internal [k © 10—
circuits l
AG
o) | Groune l
supply [ ©® 1M+
circuit
1 1 Q -
AG
©RSV x 2
Wiring The terminal wiring varies according to whether voltage or current output is
used.

Voltage Input (GRT1-DA2V)

RSV

RSV

RSV

RSV

RSV

RSV

VO+

V1i+

VO-

Vi

>

RSV

RSV

Current Input (GRT1-DA2C)

RSV

RSV

RSV

RSV

RSV

RSV

10+

1+

10—

-

o>

RSV

RSV

Note  An internal signal is connected to the RSV terminal to dissipate heat. Do not
wire the RSV terminal.

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.

Voltage

525V
5V

ov
8000FED4 (—300\

[

Conversion data

025V

0000 (0)

1776 189C 7FFF Hexadecimal (decimal)
(6000)(6300)
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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 10mA
8000 FED4| 0000(0)
(~300)
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Output Range: 0 to 20 mA

DA Conversion Data

Note

Dimensions

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 .

mA[ """ T T T |
‘ 0 mA L } Conversion data
1 . .

FFFF 0000 (0) 1770 189C FFE Hexadecimal (decimal)
(6000) (6300)

DA conversion data is output to the Communications Unit as shown in the fol-
lowing diagram.
1514 1312 1110 9 8 7 6 5 4 3 2 1 0 Bt

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.

Although the number of DA conversion points is set from the Setting Tool, the
allocated data does not change (i.e., two words are used).

(88.5)
14.1 74.4

[ |
L 10

14.3

| (74.4)
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5-5-2 1/0 Data and Allocation Methods

When the Analog Output Unit’s default settings are used, output data is allo-
cated. No special settings are required. Two words (four bytes) of output data
are allocated as two’s complement.

15 8 7 0
Analog output value for Output 0
Analog output value for Output 1

5-5-3 Functions and Setting Methods

Scaling The default setting is used to perform DA 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 uA. When default scaling is selected, scaling is per-
formed according to the output range, as shown in the following table.

Output | Oto5V | 0to10V | 1to5V |-10to10V 0to 4to
range 20 mA 20 mA
100% 5,000 mV | 10,000 mV {5,000 mV |10,000 mV |20,000 puA |20,000 nA
0% 0000 mV |0000 mV |1,000 mV |-10,000 mV | 0000 pA |4,000 pA
Off-wire | --- --- 7FFF hex |--- - 7FFF hex
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 Setting Tool.
Input Oto5V | 0to10V | 1to5V -10 to 0to 4to
range 0V 20 mA 20 mA
100% Set using Setting Tool (—28,000 to 28,000)
0% Set using Setting Tool (—28,000 to 28,000)
Off-wire |- | 7FFF hex |--- = 7FFF hex

Scaling value

A

100% value set by
user (scaling point 2)

Output conversion

0% value set by user >
(scaling point 1)

4 Output S|gnal range

0% 100%
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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 ——— == e

. Scaling line
100% scaling value ——

Offset value

! (—28,000 to
i +28,000)
0% scaling valug ——----- ¥ Cannot output 100%
i value even if set to i
i 7FFF :
! !, Output signal range
0% 100%

Setting Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window for the Slice /0 Terminal, double-
click the icon of the Slice I/O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.

2. Click the I/0 Module Tab.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.
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4. Select the tab page for the output where scaling is to be performed, and
select the Scaling Check Box in the Function Choice Area.

5. 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.
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6. For user scaling, set the 0% value in the Scaling point 1 Field, and set the
100% value in the Scaling point 2 Field.
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7. 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.

Py — i LA -DaEFY ﬁ
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8. Returnto the General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

9. Click the OK Button to exit.
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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 Procedure (Example: DeviceNet Configurator)

1,23... 1.

In the Network Configuration Window for the Slice I/O Terminal, double-
click the icon of the Slice I/O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.

2. Click the I/O Module Tab.
3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
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4. Selectthe tab page for the output to be adjusted, and click the Adjustment
Button. (At the same time, set the output range again.)
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Adjusting the Low Limit 5. Output the value that is equivalent to 0% from the Master Unit. Always per-

form adjustment with the 0% value.

6. 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.
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7. To return to the default settings, click the Default Setting Button

8. Close the Adjustment Window, return to the General Tab Page, click the
Download Button, and then click the Reset Button to reset the Unit.

9. Click the OK Button to exit.
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Adjusting the High Limit 10. 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.

11. 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
correct 100% value is output from the output device. After compensation is
completed, click the Fix upper adjusting Value Button.

aonment 2 xJ

Note If the High Limit adjustment is not performed for the 100% value, a discrep-
ancy will occur when the Low Limit is adjusted, so always adjust the Low Limit
of Output Units before adjusting the High Limit.

Cumulative Counter 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.
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Note The following table shows the divisions for the cumulative counter.

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

A
-/

Cumulated value (count
x hour or minute)

N _

+—>

Division width
(See note.)

Time t

Unit Divisions
Hour 3.6 s (1/1,000 hour)
Minute 60 ms (1/1,000 minute)

Setting Procedure (Example: DeviceNet Configurator)

1. In the Network Configuration Window for the Slice 1/0O Terminal, double-
click the icon of the Slice I/O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters
Window will be displayed.

2. Click the I/O Module Tab.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-

1,2,3...

ters Window w

ill be displayed.
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4. Selectthe tab page for the output where the cumulated counter is to be set,
and select the Cumulated Count Check Box in the Function Choice Area.

5. 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.
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6. To setthe monitor value, click the Cumulated Count Tab, and input the de-
sired value in the Threshold Cumulated Counter Field.

x|

.|
1
L

7. Returnto the General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

8. Click the OK Button to exit.

Setting Output Value The Output Unit value that is output when communications errors (timeout
for Errors and BusOff errors) or slice bus errors occur can be set in word units. The four
output value settings are set using the Setting Tool.

Setting Patterns

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 -0.5V 105V Holds value.
—-10to 10V -11V 11V Holds value.
41020 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 0V,
regardless of the setting.
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Setting Procedure (Example: DeviceNet Configurator)

1,2,3...
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1. In the Network Configuration Window for the Slice 1/0O Terminal, double-
click the icon of the Slice I/O Terminal that is to be set. Alternatively, right-
click the icon and select Parameters - Edit. The Edit Device Parameters

Window will be displayed.
2. Click the I/0 Module Tab.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-

ters Window will be displayed.

4. 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
(output during a slice bus error) Field or Idle State (output during a com-

munications error) Field.
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5. Returnto the General Tab Page, click the Download Button, and then click

the Reset Button to reset the Unit.
6. Click the OK Button to exit.



SECTION 6
Temperature Input Units

This section provides the information required to operate the Temperature Input Units, including functions, status areas,
windows, specifications, wiring, data allocation, and settings.
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6-1

Overview of the Temperature Input Units

This section provides an overview of the Temperature Input Units, including
details on functions and setting methods.

6-1-1

Temperature Input Units

In addition to the functions common to the GRT1 Series (backup, restore,
online conversion, etc.), other functions specific to the Temperature Input
Units (scaling, peak/bottom hold, etc.) are available. The Temperature Input
Units are also able to internally perform math on temperature input values,
which previously required ladder programming in the host PLC. Temperature
data can be selected from the six values obtained from math operations and
allocated as I/0 in combination with Status Flags or other status information.
The Setting Tool can be used to allocate this status data, to make settings for
monitoring and specific Temperature Input Unit functions, and to monitor oper-
ation.

6-1-2 Comparison with Previous Models with Platinum Resistance
Thermometer Inputs

Series GRT1 Series DRT2 Series
Model GRT1-TS2P GRT1-TS2PK DRT2-TS04P
Input type Platinum resistance thermometer input

Maintenance method

Terminal block and main block can be
separated.

Removable terminal block

Input type setting method

Hardware DIP switch setting, software Setting Tool. Each input bit can be set up

individually when using the Setting Tool.

Input type (sensor type)

PT100 (—200 to PT1000 (—200 to
850°C) or 850°C) or
PT100 (200 to PT1000 (—200 to
200°C) 200°C)

PT, JPT, PT2, or JPT2

Input accuracy

—200 to 850°C input range: (+0.3% of indication value or +0.8°C, 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/2 points

| 250 ms/4 points

1/100 display mode

The temperature data is multiplied by 100 and sent to the Master as 8-digit
binary data. (The data for each input consists of two words.)

DRT1-compatible 1/100 display mode

Not supported.

Supported.

Unit power supply

Supplied from slice bus.

Supplied from communications
power supply.

Communications power supply current | None 70 mA max.
consumption
Connections None Poll, Bitstrobe, and COS/cyclic

Allocated I/O data

Default: Temperature data for 2 points

The Setting Tool can be used to allocate
the peak value, bottom value, top value,
valley value, rate of change, comparator
results, Status Flags, etc.

Default: Temperature data for 4
points

The DeviceNet Configurator can be
used to allocate peak value, bottom
value, top value, valley value, rate of
change, comparator results, Status
Flags, etc.

Node address setting

No setting required.

Set using the rotary switches or the
DeviceNet Configurator.

Baud rate setting

No setting required.

Automatically detected: Uses baud
rate set for Master Unit.
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Series

GRT1 Series

DRT2 Series

Model

GRT1-TS2P | GRT1-TS2PK

DRT2-TS04P

Moving average

Supported. (Set using Setting Tool.)

Supported. (Set using DeviceNet
Configurator.)

Off-wire detection

Supported.

Input error detection disable setting

Supported.

Not supported.

Scaling, offset compensation, peak/bot-
tom hold, top/valley hold, rate of
change operations, comparator

Mainte- | User adjustment
nance Last maintenance date
functions

Data comparison between
channels

Cumulated count

Top/valley count

Temperature range total time

Supported. (Set using Setting Tool.)

Supported. (Set using DeviceNet
Configurator.)
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6-1-3 Comparison with Previous Models with Thermocouple Inputs

Series GRT1 Series DRT2 Series
Model GRT1-TS2T DRT2-TS04T
Input type Thermocouple input

Maintenance method

Terminal block and main block can be
separated.

Removable terminal block

Input type setting method

Hardware DIP switch setting, software Setting Tool. Each input bit can be set up

individually when using the Setting Tool.

Input type (sensor type)

R, S, K J T,B, L E UN,W,PL2

Input accuracy

+2°C, +1 digit max. (See note.)

(£0.3% of indication value or £1°C,
whichever is larger) £1 digit max.

Conversion cycle

250 ms/2 points

250 ms/4 points

1/100 display mode

The temperature data is multiplied by 100 and sent to the Master as 8-digit
binary data. (The data for each input consists of two words.)

DRT1-compatible 1/100 display mode

Not supported.

Supported.

Unit power supply

Supplied from slice bus.

Supplied from communications power
supply.

Communications power supply current | None 70 mA max.
consumption
Connections None Poll, Bitstrobe, and COS/cyclic

Allocated I/0O data

Default: Temperature data for 2 points

The Setting Tool can be used to allocate
the peak value, bottom value, top value,
valley value, rate of change, comparator
results, Status Flags, etc.

Default: Temperature data for 4 points

The DeviceNet Configurator can be

used to allocate peak value, bottom

value, top value, valley value, rate of
change, comparator results, Status

Flags, etc.

Node address setting

No setting required.

Set using the rotary switches or the
DeviceNet Configurator.

Baud rate setting

No setting required.

Automatically detected: Uses baud
rate set for Master Unit.

Moving average

Supported. (Set using Setting Tool.)

Supported. (Set using DeviceNet
Configurator.)

Off-wire detection

Supported.

Input error detection disable setting

Supported.

Not supported.

Scaling, offset compensation, peak/bot-
tom hold, top/valley hold, rate of
change operations, comparator

Mainte- | User adjustment
nance Last maintenance date
functions

Data comparison between
channels

Cumulated count

Top/valley count

Temperature range total time

Supported. (Set using Setting Tool.)

Supported. (Set using DeviceNet
Configurator.)

Note

The indication accuracy depends on the mounting direction and the Units on

both sides of and directly next to the GRT1-TS2T. Refer to the following infor-
mation. Refer to Performance Specifications on page 168.

158



Overview of the Temperature Input Units

Section 6-1

6-1-4 List of Data Processing Functions

GRT1-TS2L ] Temperature Input Units

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.

The unit can be converted to default upper and lower limits
to reduce the number of operations requiring ladder pro-
gramming in the Master CPU Unit. Scaling also supports an
offset function for compensating for mounting errors in sen-
sors and other devices.

Disabled (0 to 28,000)

Peak/bottom hold Holds the maximum and minimum temperature input val- Disabled
ues.
Top/valley hold Holds the top and valley values for temperature input val- Disabled
ues.
Rate of change Calculates the rate of change for temperature input values. | Disabled
Comparator Compares the temperature input value or an data after Disabled
math processing (i.e., 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 Temperature Status Flags.
Off-wire detection Detects disconnections of sensors. Enabled
Input error detection disable Detection of input errors, including off-wire detection, can Disabled
be disabled. This setting would be used for inputs that are
not used.
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. 2007/11
Data comparison between Calculates the difference in temperature between the two Disabled
channels input channels to enable a relative comparison.
Replace- | Cumulated count Calculates the total heat exposure of a device or sensor by | Disabled
ment integrating the temperature over the measurement time.
monitor- [ Top/valley count Counts the number of heating cycles handled by a device or | Disabled
:‘E%ctions application that has fixed cycles of temperature change.
Temperature range | Measures how long the system is at a user-set temperature | Disabled
total time or within a user-set temperature range.

6-1-5 Data Processing Flowcharts

Temperature Input Value

Other Operation Results

The following math operations can be performed on the external temperature
input value. The values obtained after processing (temperature input values)

can be allocated for the Master.
* Scaling as required by the user
* Moving average processing

After moving average and scaling processing, the temperature input value can
be processed using the following operations. The values after processing are
called peak value, bottom value, top value, valley value, rate of change, and

cumulated value.
* Peak/bottom 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 | —

A Temperature
[/;] |f1:| I;:l [)T] input value 1

Peak/Bottom Top/VaIIey Rate of change C“\rgllil'fged

¥

Peak TOP > Qte of changD <Cumu|ate§

value 2 value 4 value 6 value

Bottom > Valley

value 3 value 5
Top/Valley detection timing
(allocated I/0 data)

Hold Flag
Data Flow

Selection Conversion Allocated  /Processing
processing I/O data results

6-1-6 Selecting Data

After performing math operations, select one of the six resulting values to allo-
cate as outputs to the Master, from the temperature input value, peak value,
bottom value, top value, valley value, and rate of change. The selected data is
referred to as “temperature data” and can be allocated for the Master individu-
ally or in combination with status flags. The data is selected using the Setting
Tool. Comparison operations with four alarm set values can be performed for
temperature data using the Comparator.
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Flow of Data in Temperature Input Units

Six types of data

Temperature
input value 1

Peak value 2

Top value 4

Valley value 5
Rate of change 6

Note

6-1-7 1/0 Data

Temperature Input
Units

Input Data

Moving average, scal-
ing enabled/disabled

1/100 Display (2 words/input)

Temperature data
(allocated 1/0 data)

Either can be allocated
for the Master as

Normal Display (1 word/input) temperature data

Temperature data
(allocated I/O data)

temperature data.

The Comparator can be used
with values allocated as

Temperature Status Flags
(allocated I/0 data)

By default, the temperature input values are allocated to the Master without
any processing.

For inputs 0 and 1, temperature data can be separately selected, as shown in
the following diagram.

|

Temperature data

Analog input
Math value
processing Other process-
ing results

Analog input
Input 1 » Math value

processing Other process-
ing results

Input 0

A 4

Selected
processing

|

Temperature data

Selected
processing

A Temperature Input Unit supports the following six types of input data, and
one type of output data. The required data can be allocated for use as /0.
The default input value “Temperature Data Normal Display” No data is output
by default.

Input data

Details

Temperature Data Normal
Display (4 input bytes)

Temperature Data 1/100 Dis-
play (8 input bytes)

¢ Used to monitor temperature data.

e Select one type of data from temperature input value, peak value, bottom value, top
value, valley value, or rate of change. (Default allocation: Temperature input value)

Note The comparator can be used with temperature data.

Top/Valley Detection Timing
Flags (2 input bytes)

Top/Valley Detection Timing Flags are allocated in one word. These flags are allocated
together with the top value or valley value and are used to time reading the values held in
the Master.
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Input data

Details

Temperature Status Flags
(2 input bytes)

Used to allocate the bits for the Comparator Result Flags, Top/Valley Detection Timing
Flags, and Off-wire Detection Flags. The function of each bit is as follows:
* Comparator Result Flags
Allow control of the judgement results only, without allocating temperature 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 temperature values are not allocated.

Temperature Data Normal
Display + Top/Valley Detection
Timing Flags (6 input bytes)

Temperature Data 1/100 Dis-
play + Top/Valley Detection
Timing Flags (10 input bytes)

Allocation of the Temperature Data followed by the Top/Valley Detection Timing Flags.

Output Data

Output data

Details

Hold Flags (1 output byte)

Used with each of the hold functions (peak, bottom, top, and valley) to control the execu-
tion timing of hold functions from the Master.

6-2 Status Areas

GRT1-TS2[ |

Warning Status Area
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A Temperature Input Unit has two internal Status Areas. Bits are set with
respect to thresholds set by the user for each function. When any bit turns ON
in one of these Status Areas, the relevant Communications Unit Status Flag
turns ON. The Master Unit is notified of the status of Communications Unit
Status Flags. Information in 1/0O Unit Status Areas can be read using the Set-
ting Tool.

Master

Communications Unit  Temperature Input Unit

[]

=

Notification to

| ~The threshold is exceeded
Master

< and the relevant bit turns ON.
Q The Setting Tool can be used
[ to read which bits are ON.
If the Temperature Input Unit Status Flag
turns ON, the relevant Communications
Unit Status Flag will turn ON.

A Temperature Input Unit's Warning Status Area is configured of the following
16 bits. The Warning Status Area provides notification of minor errors in the
Unit.

Bit Contents Description

0 Reserved.

1 Reserved.

2 Reserved.

3 Unit Maintenance Flag Monitors the power-ON time set as the
OFF: Normal; ON: Error (over threshold for the Unit conduction time
threshold) ’ monitoring function.

4 Reserved.
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Alarm Status Area

Bit

Contents

Description

Reserved.

Reserved.

Reserved.

0N |O

Temperature Input Warning
Flag

OFF: Within range (below
monitoring set value)

ON: Out of range (at or above
monitoring set value)

Turns ON when the temperature data
exceeds the range that can be dis-
played or the monitoring value set for
the comparator function.

Cumulative Counter Flag
OFF: Within range (below
monitoring set value)

ON: Out of range (at or above
monitoring set value)

Turns ON when the cumulative value
exceeds the monitoring set value.

10

Data Comparison between
Channels Threshold Flag

OFF: Within range (below
monitoring set value)

ON: Out of range (at or above
monitoring set value)

Turns ON when the temperature differ-
ence between input channels exceeds
the monitoring set value.

11

Temperature Range Total
Time Flag

OFF: Within range (below
monitoring set value)

ON: Out of range (at or above
monitoring set value)

Turns ON when the present value being
counted in the set range exceeds the
monitoring set value.

12

Top/Valley Count Flag

OFF: Within range (below
monitoring set value)

ON: Out of range (at or above
monitoring set value)

Turns ON when the top or valley count
exceeds the monitoring set value.

13

Reserved.

14

Reserved.

15

Reserved.

A Temperature Input Unit's Alarm Status Area is configured of the following 16
bits. The Alarm Status Area provides notification of serious errors in the Unit.

Bit

Contents

Description

Reserved.

EEPROM data error

OFF: Normal; ON: Error

Reserved.

Reserved.

Reserved.

Reserved.

Reserved.

Reserved.

(N O[O~ W(N|=|O

Off-wire Detection Flag

Turns ON when a sensor is discon-
nected or a cold junction compensator
error occurs.

OFF: Normal or the input error detec-
tion disabled setting is set to disable
detecting input errors.

ON: Disconnection or cold junction
compensator error
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Bit Contents Description
9 Cold junction compensator OFF: Normal; ON: Error
error (GRT1-TS2T only)
10 Reserved.
11 Reserved.
12 Reserved.
13 Reserved.
14 Reserved.
15 Reserved.

6-3 Maintenance Information Window

This section describes the Maintenance Information Window, which can be
used to monitor the status of a Temperature Input Unit.

6-3-1 Checking Maintenance Information

There are two ways to check maintenance information. One way is to
right-click in the Main Window of the Setting Tool and select Maintenance
Information. The other way is to double-click the Unit in the Maintenance
Mode Window, click the I/O Module Tab, select the desired Unit, and click the
View Button to display the Maintenance Information Window of the I/O Unit.

General Tab Page

D Status check boxes
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Display Area
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 (cumulated
Time power ON time).
Update Button Click this button to update the maintenance information.
Save Maintenance This button saves the maintenance counter values in the Unit.
Counter Button If this button is used, the saved values will be retained when
the power supply is turned OFF and ON again.
Status Check Boxes
Item Description
Unit Maintenance Turns ON when the total Unit ON time exceeds the set value.
Cumulated Value Turns ON when the cumulative counter value exceeds the set
value for any one input.
EEPROM Data Error | Turns ON when the data contained in EEPROM is invalid.
Cold junction com- | Turns ON when there is an error in the cold junction compen-
pensator error sator.
(GRT1-TS2T only)

Tag Page for Individual Input

: ==
- Status check boxes
Display Area
Item Description
Input Type Shows the present input type.
Display Mode Indicates the number of digits displayed.

0000: No decimal point. (GRT1-TS2T only)
0000.0: Displays to the 10ths place (0.1).

0000.00: Displays to the 100ths place (0.01).

I/O Comment Displays up to 32 characters of text as a comment. A separate
comment can be set for each input.
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Status Check Boxes

Data Comparison
between Channels

Tab Page

Item

Description

Last Maintenance
Date

Displays the last maintenance date and time.

Present Value

Displays the present temperature input value.

Displays data derived from the temperature input value,
including the Peak Value, Bottom Value, Top Value, Valley
Value, Rate of Change, Temperature Range Total Time,
Top/Valley Count, Cumulated Count, Maximum Value, and
Minimum Value.

For details, refer to the descriptions of individual functions and
setting methods.

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
Underflow

ON when there is an underflow in the cumulative counter
value.

Over Range/Under
Range

ON when the temperature data is above or below the display-
able 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.

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.

Each comparison number (No.) corresponds to the comparison of a pair of

inputs.

Item Description
Comparison Displays the inputs used in the error calculation.
Description
Result Value Displays the calculation results.

Note (1) When a result value exceeds the monitoring set value, a red alarm icon

will be displayed to the left of the comparison number.
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Error History Tab

Page

(2) 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 dis-
played to the left of the comparison number.

6-4 Temperature Input Units
6-4-1 GRT1-TS2[ ] Temperature Input Units

General Specifications

For details on the Error History Tab Page, refer to 4-5-1 Checking Mainte-
nance Information.

Item

Specifications

Model

GRT1-TS2P/-TS2PK/-TS2T

Unit power supply voltage

24 VDC (24 VDC —15% to +10%)

I/O power supply voltage

I/O power supply not required.

Noise immunity

Conforms to IEC 61000-4-4. 2.0 kV (power lines)

Vibration resistance

10 to 60 Hz, 0.7-mm double amplitude, 60 to 150 Hz,
50 m/s®

Shock resistance

150 m/s?

Dielectric strength

500 VAC for 1 min. with 1-mA sensing current
(between isolated circuits)

Ambient temperature

—10 to 55°C (with no icing or condensation)

Ambient humidity

25% to 85%

Operating environment

No corrosive gases

Storage temperature

—25 to 65°C (with no icing or condensation)

Mounting

35-mm DIN Track mounting

Performance Specifications

GRT1-TS2P/TS2PK

Item Specifications
Model GRT1-TS2P GRT1-TS2PK
Input Platinum resistance thermometer

Number of I/O points

2 inputs (Two input words are allocated in the Master
when normal display mode is selected or 4 input
words are allocated when 1/100 display mode is
selected.)

Input type

PT100 (—200 to 850°C) or | PT1000 (—200 to 850°C)
PT100 (—200 to 200°C); |or PT1000 (200 to
switching possible. 200°C); switching possi-
Using Setting Tool: Can | ble.

be set separately for each | Using Setting Tool: Can
input. be set separately for each
Using DIP switch: Both | input.

inputs are set together. Using DIP switch: Both
inputs are set together.

Indication accuracy

—200 to 850°C input range:

(£0.3% of indication value or +0.8°C, 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.
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GRT1-TS2T

168

Note

Item Specifications
Conversion cycle 250 ms/2 points

Temperature conversion data | Binary data two's complement (4-digit hexadecimal
when normal display mode is selected or 8-digit hexa-
decimal when 1/100 display mode is selected)

Isolation method Between input and communications lines: Photocou-
pler isolation
Between temperature input signals: Photocoupler iso-
lation

Note For the GRT1-TS2P, a current of 0.35 mA flows to the platinum re-
sistance thermometer. For the GRT1-TS2PK, a current of
0.035 mA flows to the platinum resistance thermometer.

A 2-wire connection has a strong affect on the conductor resistance. When
using a 2-wire connection, the conductor resistance R directly determines the
error.

GRT1-TS2P: The error will be 4°C/Q for each line. For example, when using a
conductor with a resistance R of 1 Q, the total conductor resistance would be
1 Qx2=2 Q. Therefore, an error of 4°C/Q x 2 Q = 8.0°C would occur.
GRT1-TS2PK: The error will be 0.4°C/Q for each line. For example, when
using a conductor with a resistance R of 1 Q, the total conductor resistance
would be 1 Q x 2 = 2 Q. Therefore, an error of 0.4°C/Q x 2 Q = 0.8°C would
occur.

R
M\—ao A
R
—\W\—©o B
Items Specifications
Model GRT1-TS2T
Input type Thermocouple
Number of 2 inputs (Two input words are allocated in the Master when normal
inputs display mode is selected or 4 words are allocated when 1/100 dis-
play mode is selected.)
Input type R, S K J TEB,N,L,U W,orPL2
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Note

Items

Specifications

Indication
accuracy

+2°C £1 digit max. (See note.)

The following are exceptions.
Input type

K, T, or N below —100°C

U, L, or PL2

Input accuracy

+4°C *1 digit max.

+4°C £1 digit max.

R or S below 200°C +4°C £1 digit max.

B below 400°C Not specified

w +6°C *1 digit max.

The indication accuracy applies under the following conditions.

* The standard mounting direction must be used (i.e., mounting 1).

* The terminal block and main block must have the same serial
number.

* The Units on both sides of and directly next to the GRT1-TS2T
must be in the following list of Units supporting an indication accu-
racy of £2°C 1 digit max.

Conversion
cycle

250 ms/2 points

Temperature
conversion data

Binary data two's complement (Four-digit hexadecimal when nor-
mal display mode is selected or 8-digit hexadecimal when 1/100
display mode is selected.)

Isolation method

Between input and communications lines: Photocoupler isolation
Between temperature input signals: Photocoupler isolation

The indication accuracy depends on the mounting direction and the Units on
both sides of and directly next to the GRT1-TS2T. Refer to the following infor-

mation.

m Indication Accuracy Dependence on Mounting Direction and Mounted
Units

The indication accuracy depends on the direction in which the Temperature
Input Unit is mounted and on the Units mounted on both sides and directly
next to the GRT1-TS2T. The following indication accuracy applies if the stan-
dard mounting direction (i.e., mounting 1) is not used or if the Units mounted
are not on the list of Units supporting an indication accuracy of £2°C 1 digit

max.

+4°C 1 digit max.
The following are exceptions.

Input type Input accuracy

K, T, or N below —100°C

+7°C £1 digit max.

U, L, or PL2

17°C *1 digit max.

R or S below 200°C

+7°C £1 digit max.

B below 400°C

Not specified.

W

19°C *1 digit max.
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Mounting Direction

U]

==

—

i

1]

P

Units Supporting an Indication Accuracy of +2°C +1 Digit Max.

Slice I/0 Units

GRT1-1D4 GRT1-TS2P GRT1-PD2
GRT1-1D4-1 GRT1-TS2PK GRT1-PD2G
GRT1-1D8 GRT1-TS2T GRT1-PD8
GRT1-1D8-1 GRT1-CTH1 GRT1-PD8-1
GRT1-1A4-1 GRT1-CT1-1 GRT1-PC8
GRT1-1A4-2 GRT1-CPL-1 GRT1-PC8-1

GRT1-TBR
GRT1-OD4 GRT1-TBL
GRT1-OD4-1 GRT1-END
GRT1-OD4G-1
GRT1-OD8
GRT1-OD8-1
GRT1-OD8G-1
GRT1-ROS2

Communications Units

GRT1-DRT
GRT1-PRT

m Indication Specifications Dependence on Combination of Terminal Block
and Main Block

A cold junction compensator is included in the terminal block of the
GRT1-TS2T. If only the main block is replaced, the serial numbers of the ter-
minal block and the main block will no longer match and an extra £1°C must
be added to the indication accuracy. The serial numbers can be found on the
side of each block as shown in the following figure.
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Terminal Block Main Block

The serial number is on the label The serial number is printed on
attached to the terminal block as the main bock as shown in the
shown in the following figure. following figure.

T
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T

ar 1
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SER. No.

)

o

'} LED Indicators

) Display Unit status.
Terminal
Block
Test Pins
Release Buttons
i Terminal Insertion Holes

L

DIP Switch
Used to set the input

type and display mode.

LED Indicators
TS Indicator

ERR Indicators

Cold junction compensator
== Do not touch or remove.
L8] (@] (GRT1-TS2T only)

]
i
1 e LT ﬁé

15

The TS indicator shows the status of the Slice I/O Unit itself. Refer to 2-7-3
LED Indicators for details. (For the GRT1-TS2T only, the indicator will flash
red if an error occurs in the cold junction compensator.)

The ERR indicators show input errors.

Name | Color Status Meaning
ERRO |Red |_ _ Lit Error An input error has occurred in
- input 0.

An error has occurred in the cold
junction compensator
(GRT1-TS2T only).

- Not lit | Normal status There is no input error for input 0.
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Setting the Input Type

Setting with the DIP
Switch

172

Note

Name

Color Status

Meaning

ERR1

Red Lit Error

/
\

\
/

An input error has occurred in
input 1.

An error has occurred in the cold
junction compensator
(GRT1-TS2T only).

--- Not lit
|

Normal status

There is no input error for input 1.

Note The ERR indicator will not light or flash if input error detection has

been disabled (i.e., if the input error detection disable setting has
been set to disable detection).

An input error occurs when the input value exceeds the convertible tempera-
ture range. Disconnections and cold junction compensation errors are treated
as input errors. Refer to Convertible Temperature Ranges on page 175 for
more information. For information on LED indicator troubleshooting, refer to
9-2 LED Indicators and Error Processing for details.

The input type can be set using the DIP switch or the Setting Tool.

1

2 3 4

EEEE

Each pin is set according to the following table.

Pin

Setting

Specifications

1

Select the input type (i.e., input

Default setting: OFF

> range). Make the input type setting
using the combinations in the fol-
lowing table.
3 Select a °C or °F display. OFF: °C conversion
ON: °F conversion
Both inputs are set together and cannot be
set individually. The default setting is OFF.
The selection of °C or °F display cannot be
set with the Setting Tool.
4 Select the input type setting OFF: Set with the Setting Tool.

method. Select either setting with
DIP switch or with the Setting Tool.

ON: Set with DIP switch.

When the input type is set with the DIP
switch, all inputs must be set to the same
input type. To set different input types, use
the Setting Tool to make the settings.

Default setting: OFF

If the settings are incorrect, the TS Indicator will flash red and the Unit will not
operate. In this case, make the settings again and turn the power supply OFF
and ON.
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m GRT1-TS2P
SwWi1 Sw2 Input type
OFF OFF PT100 (—200 to 850°C)
OFF ON PT100 (—200 to 200°C)
m GRT1-TS2PK
SwWi1 sSw2 Input type
OFF OFF PT1000 (-200 to 850°C)
OFF ON PT1000 (—200 to 200°C)
m GRT1-TS2T
SwWi1 Sw2 Input type
OFF OFF R
ON OFF S
OFF ON K (—200 to 1,300°C)
ON ON J (-100 to 850°C)
Note 1. Use the Setting Tool to make the setting if an input type other than those
listed above will be used (GRT-TS2T only).
2. Always set Pin 4 to ON if the DIP switch is to be used to set the input type.
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.
4. |If pin 4 is set to ON, you will not be able to set any functions, including the

input type, from the Setting Tool. Always set pin 4 to OFF when using the
Setting Tool.

Setting Procedure (Example: DeviceNet Configurator)

1,23... 1.

3.

4.

In the Network Configuration Window for the Slice I/O Terminal, dou-
ble-click the icon of the Slice I/O Terminal that is to be set. Alternatively,
right-click the icon and select Parameters - Edit. The Edit Device Param-
eters Window will be displayed.

Select the Temperature Input Unit to be edited from the I/O Module Tab
Page.

Click the Edit Button on the /O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

Select the tab page for the input where the input type is to be changed.
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Note

Input Type Range
GRT1-TS2P

GRT1-TS2PK

GRT1-TS2T

174

Double-click the Value Setting for the Input Type on the Range/Data Allo-
cation Tab Page and select the desired input type from the pull-down

menu.

mpe = gt D | Bompem stiow b

|=

6. Returntothe General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

7. Click the OK Button to exit the window.

The Input Type cannot be changed from the Setting Tool if the mode for set-
ting the Input Type with the DIP switch has been specified.

The input type range can be set with the DIP switch or the Setting Tool.

Input type Range in °C Range in °F
PT100 (200 to 850°C) | —200.0 to 850.0 —300 to 1,500
PT100 (—200 to 200°C) | —200.0 to 200.0 —300 to 380.0

Input type Range in °C Range in °F
PT1000 (—200 to —200.0 to 850.0 —300 to 1,500
850°C)

PT1000 (—200 to —200.0 to 200.0 —300 to 380.0
200°C)

Note The ranges in the above table are the ranges for which the speci-
fied accuracy applies.

Input type Range in °C Range in °F
R 0to 1,700 0 to 3,000
S 0to 1,700 0 to 3,000
K (-200 to 1300°C) —200 to 1,300 —300 to 2,300
K (0.0 to 500.0°C) 0.0 to 500.0 0.0 to 900.0
J (-100 to 850°C) —100 to 850 —100 to 1,500
J (0.0 to 400.0°C) 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
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Input type Range in °C Range in °F

L (=100 to 850°C) —100 to 850 —-100 to 1,500

L (0.0 to 400.0°C) 0.0 to 400.0 0.0 to 750.0

U —200.0 to 400.0 —300.0 to 700.0

N —200.0 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
Convertible The convertible data range depends on the selected input type, as shown in
Temperature Ranges the following tables.
GRT1-TS2P

m Normal Display Mode
Type °C Display °F Display

PT100 —220.0 to 870.0 |F768 to 21FC | —-320.0 to 1520.0 | F380 to 3B60

(—200 to 850°C)

PT100 —200.0 to 220.0 |F768 to 0898 |—320.0 to 400.0 | F380 to OFAO

(=200 to 200°C)

m 1/100 Display Mode

Type °C Display °F Display
PT100 —220.00 to FFFFAA10 |-320.00 to FFFF8300 to
(—200 to 850°C) | 870.00 to 153D8 1520.00 251C0
PT100 —220.00 to FFFFAA10 |-320.00 to FFFF8300 to
(—200 to 200°C) | 220.00 to 55F0 400.00 9C40
Note (1) The display data will be clamped at the minimum or maximum value of

the display range between the time when the display range is exceeded,
and an off-wire condition is detected.

(2) When an off-wire condition is detected, the display data will be 7FFF in
normal mode and 7FFF FFFF in 1/100 display mode.

(3) If the Unit is subjected to sudden temperature changes, moisture may
condense in the Unit and cause incorrect indications. If there is conden-
sation, remove the Unit from service and keep it at a steady temperature
for about 1 hour before using it again.

(4) If the input temperature exceeds the convertible range, an input error will
occur and the ERR indicator for that input will turn ON. If the input tem-
perature is higher than the maximum value, an over range error will occur
and the temperature data will be clamped at the maximum value. If the
input temperature is lower than the minimum value, an under range error
will occur and the temperature data will be clamped at the minimum val-
ue. 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 re-
turns to the convertible range, the off-wire detection function will be reset
automatically, the corresponding ERR indicator will go out, and normal
conversion data will be stored.
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GRT1-TS2PK
m Normal Display Mode

Type °C Display °F Display
PT1000 —220.0 to 870.00 | F768 to —320.0 to 1520.0 | F380 to 3B60
(—200 to 850°C) 21FC

PT1000 —220.0 to 220.00 | F768 to —320.0 t0 400.0 |F380 to OFAQ
(~200 to 200°C) 0898

m 1/100 Display Mode
Type °C Display °F Display

PT1000 —220.00 to FFFFAA10 |-320.00 to FFFF8300 to
(—200 to 850°C) | 870.00 to 153D8 1520.00 251C0

PT1000 —220.00 to FFFFAA10  |-320.00 to FFFF8300 to
(~200 to 200°C) |220.00 to 55F0 400.00 9C40

Note (1) The display data will be clamped at the minimum or maximum value of
the display range between the time when the display range is exceeded,
and an off-wire condition is detected.

(2) When an off-wire condition is detected, the display data will be 7FFF in
normal mode and 7FFF FFFF in 1/100 display mode.

(3) If the Unit is subjected to sudden temperature changes, moisture may
condense in the Unit and cause incorrect indications. If there is conden-
sation, remove the Unit from service and keep it at a steady temperature
for about 1 hour before using it again.

(4) If the input temperature exceeds the convertible range, an input error will
occur and the ERR indicator for that input will turn ON. If the input tem-
perature is higher than the maximum value, an over range error will occur
and the temperature data will be clamped at the maximum value. If the
input temperature is lower than the minimum value, an under range error
will occur and the temperature data will be clamped at the minimum val-
ue. 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 re-
turns to the convertible range, the off-wire detection function will be reset
automatically, the corresponding ERR indicator will go out, and normal
conversion data will be stored.

GRT1-TS2T
m Normal Display Mode

Type °C Display °F Display
R —20to 1,720 FFEC to 06B8 | -20 to 3,020 FFEC to OBCC
S —20t0 1,720 FFEC to 06B8 | -20 to 3,020 FFEC to OBCC
K (—200 to 1300°C) |-220 to 1,320 |FF24to 0528 |-3201t02,320 |FECO to 0910
K (0.0 to 500.0°C) |-20.01t0520.0 |FF38to 1450 |-20.0t0 920.0 |FF38 to 23F0
J (-100 to 850°C) |-120to 870 FF88to 0366 |-120to 1,520 |FF88 to 05F0
J (0.0 to 400.0°C) |-20.0to0 420.0 |FF38to 1068 |-20.0to 770.0 |FF38to 1E14
—220.0 t0 420.0 | F768 to 1068 |-320.0 to 720.0 | F380 to 1C20
—20 to 620 FFEC to 026C | —20 to 1,120 FFEC to 0460
(—100 to 850°C) |-120 to 870 FF88to 0366 |-120to 1,520 |FF88 to 05F0
(0.0 to 400.0°C) |-20.0t0 420.0 |FF38to 1068 |-20.0to 770.0 |FF38to 1E14
—220.0 t0 420.0 | F768 to 1068 |-320.0 to 720.0 | F380 to 1C20
—220t0 1,320 |FF24t0 0528 |-3201t02,320 |FECO to 0910

Zz|c|r—|r|m|-
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Type °C Display °F Display

W —20 t0 2,320 FFEC to 0910 |-20t0 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

m 1/100 Display Mode
Type °C Display °F Display

R —20.00 to FFFFF830to |-20.00 to FFFFF830 to
1,720.00 29FEO 3,020.00 49BB0

S —20.00 to FFFFF830to |-20.00 to FFFFF830 to
1,720.00 29FEO 3,020.00 49BB0

K (-200 to 1300°C) | —220.00 to FFFFAA10 to |-320.00 to FFFF8300 to
1,320.00 203A0 2,320.00 38A40

K (0.0 to 500.0°C) |-20.00 to FFFFF830to |-20.00 to FFFFF830 to
520.00 CB20 920.00 16760

J (-100 to 850°C) |-120.00 to FFFFFD120 |-120.00 to FFFFFD120to
870.00 to 153D8 1,520.00 251C0

J (0.0 to 400.0°C) |-20.00 to FFFFF830to |-20.00 to FFFFF830 to
420.00 A410 770.00 12CC8

T —220.00 to FFFFAA10 to |-320.00 to FFFF8300 to
420.00 A410 720.00 11940

E —20.00 to FFFFF830to |-20.00 to FFFFF830 to
620.00 F230 1,120.00 1B580

L (-100 to 850°C) |-120.00 to FFFFFD120 |-120.00 to FFFFFD120to
870.00 to 153D8 1,520.00 251C0

L (0.0 to 400.0°C) |-20.00 to FFFFF830to |-20.00 to FFFFF830 to
420.00 A410 770.00 12CC8

u —220.00 to FFFFAA10to |-320.00 to FFFF8300 to
420.00 A410 720.00 11940

N —220.00 to FFFFAA10to |-320.00 to 38A40 to
1,320.00 203A0 2,320.00 38A40

W —20.00 to FFFFF830to |-20.00 to FFFFF830 to
2,320.00 38A40 4,120.00 64960

B 80.00 to 1F40 to 280.00 to 6D60 to
1,820.00 2C6F0 3,220.00 4E9DO

PL2 —20.00 to FFFFF830to |-20.00 to FFFFF830 to
1,320.00 203A0 2,320.00 38A40

Note (1) The display data will be clamped at the minimum or maximum value of
the display range between the time when the display range is exceeded,

and an off-wire condition is detected.

(2) When an off-wire condition is detected, the display data will be 7FFF in
normal mode and 7FFF FFFF in 1/100 display mode.

(3) If the Unit is subjected to sudden temperature changes, moisture may
condense in the Unit and cause incorrect indications. If there is conden-
sation, remove the Unit from service and keep it at a steady temperature
for about 1 hour before using it again.

(4) If the input temperature exceeds the convertible range, an input error will
occur and the ERR indicator for that input will turn ON. If the input tem-
perature is higher than the maximum value, an over range error will occur
and the temperature data will be clamped at the maximum value. If the
input temperature is lower than the minimum value, an under range error
will occur and the temperature data will be clamped at the minimum val-
ue. If the temperature exceeds the convertible range by a certain value,
an off-wire condition (broken or disconnected input wire) will be detected

177



Temperature Input Units Section 6-4

and the temperature data will be set to 7FFF. If the input temperature re-
turns to the convertible range, the off-wire detection function will be reset
automatically, the corresponding ERR indicator will go out, and normal
conversion data will be stored.
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Terminal Arrangement and Wiring

GRT1-TS2P/TS2PK When using a 2-wire sensor, short-circuit the SHT terminals for that input.
J 0A | 1A 0A | 1A
3-wire sensoréT/3 2-wire sensor
0B 1B 0B 1B
0B 1B 0B | 1B
SHT | SHT SHT | SHT
0A 1A |: 0A 1A
SHT | SHT SHT | SHT
0B 1B 0B 1B
NC NC NC NC

Note If a 2-wire sensor is wired as shown below, the error in the accuracy will be
much greater when compared to the wiring method in the above figure. Wire
according to the above figure whenever possible.

0A 1A
2-wire sensor
0B 1B
0B 1B
SHT SHT
0A 1A
SHT SHT
0B 1B
NC NC
GRT1-TS2T
NC NC
) 0- 1-
Thermocouple input
0+ 1+
Cold Junction Compensator —————————9
Never touch or remove the cold
junction compensator. Doing so NC NC
may cause the temperature data to
be displayed incorrectly.
NC NC

Note If an input is not being used, an input error will occur and an over range error
and off-wire condition will be detected. Proceed in one of the following ways.

¢ Wire to unused terminals.

* Set a parameter with the Setting Tool so that input errors will not be
detected. (Refer to Disabling Input Error Detection on page 207.)
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GRT1-TS2P/TS2PK

GRT1-TS2T

If unused inputs are left disconnected, the Temperature Input Warning Flag in
the Warning Status Area and the Off-wire Detection Flag in the Alarm Status
will turn ON. If the Temperature Status Flag is used, the Off-wire Detection
Flag will turn ON. In addition, the ERR indicator will light. Here we will intro-
duce the method for connecting to the unused terminals.

* GRT1-TS2P: 50 to 150 Q
* GRT1-TS2PK: 500 to 1,500 Q

Do not set a B-type thermocouple for the GRT1-TS2T. An input error will be
detected if a B-type thermocouple is connected.

1 0A 1A | 0A 1A
3-wire sensor 2-wire sensor %
0B 1B 0B 1B
0B 1B 0B 1B
SHT SHT SHT SHT
0A 1A |: 0A 1A
SHT SHT SHT SHT
0B 1B 0B 1B
NC NC NC NC
NC NC
0- 1-
Short
0+ 1+
)

NC NC
NC NC

6-4-2 Temperature Input Unit Display Modes

Normal Display Mode
(Default Setting)
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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.

Two words are allocated in the Master, as shown in the following diagram. If
the input type’s data has one decimal place, the value transmitted to the Mas-
ter is 10 times the actual value. (The decimal point is omitted.)

1514 1312 1110 9 8 7 6 5 4 3 2 1 0 Bit

First word + O
Input 0 temperature conversion data

Input 1 temperature conversion data
First word +1 | | .

Example 1: 100.0°C: 03ES8 hex
Example 2: 350.0°C: ODAC hex
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1/100 Display Mode

Setting the 1/100 Display
Mode

The input temperature data for all input types is transmitted to the Master as
data with precision to the 100ths (0.01) digits. The temperature data is multi-
plied by 100 and converted to 8-digit hexadecimal digital data (long binary val-
ues). If the conversion data is negative, the negative value is expressed as the
two’s complement. Four words are allocated in the Master for the two inputs,
as shown in the following diagram.

1514 1312 1110 9 8 7 6 5 4 3 2 1 0 Bi

First word + 0 T T '
Input O temperature conversion data (rightmost bytes)

First word + 1 ;
Input 0 temperature conversion data (leftmost bytes)

First word + 2
Input 1 temperature conversion data (rightmost bytes)

First word + 3 Input 1 temperature conversion data (leftmost bytes)

1 1 1

Example 1: 850.00°C

00014C08 hex (Rightmost data = 4C08 hex, Leftmost data = 0001 hex)
Example 2: —200.00°C

FFFFB1EO hex (Rightmost data = B1EO hex, Leftmost data = FFFF hex)

The 1/100 Display Mode is set from the network Setting Tool. Setting cannot
be done with the DIP switch.

1. Turn ON the Master and Slave power supplies. At this point, the 1/100 Dis-
play Mode will not be enabled.

2. Onthe Setting Tool, double-click the icon of the Unit to be set and open the
Edit Device Parameters Dialog Box.

i Pl (0

3. Select Temperature Data (1/100) from the pull-down list in the Default Con-

nection Path (In) Field. Click the Download Button and then the OK Button
to return to the Edit Device Parameters Dialog Box.
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4. Select the General Tab, and then click the Reset Button to reset the de-
vice.

Umewad | 300 Mol |

Comemri [

[SPRRRP— | W LTS - e |

el Comolboni T Tom I i | N LY e

Lt Muiniaeaess Dats  |10000 ka

Mpiosi | peensi | g | [ |
| wetn |

5. Finally, click the OK Button to finish.

Note In 1/100 Display Mode, the temperature data will be converted to two places
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.

Dimensions

|

(74.4)

6-4-3 1/0 Data Allocation Methods

Either the default settings (i.e., the temperature input values) can be used, or
the Setting Tool can be used to allocate Status Flags or other settings other
than the temperature input value.
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Using the Default When the Temperature Input Unit’s default settings are used, only the temper-
Settings ature input values are selected as I/O data. Two words (four bytes) are allo-
cated in the Master’s Input Area, as shown in the following diagram.
15 0

Temperature Input Value for Input 0
Temperature Input Value for Input 1

Setting Data Using a Setting Tool
Temperature data can be combined with other data, such as Status Flags, as
shown below, and allocated as 1/0O. The Setting Tool can be used to select the
desired data from a pull-down list.

Example: Allocating Temperature Data + Top/Valley Detection Timing Flags
15 8 7 0
Temperature Data for Input 0
Temperature Data for Input 1
Top Detection Timing Flag | Valley Detection Timing Flag

The Setting Tool is used as described below to allocate data.

Setting Temperature Data (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window for the Slice I/O Terminal, dou-
ble-click the icon of the Slice I/O Terminal that is to be set. Alternatively,
right-click the icon and select Parameters - Edit. The Edit Device Param-
eters Window will be displayed.

2. Select the Temperature Input Unit to be edited from the I/O Module Tab

Page.
Got Cwce Purpewion
el LY Modkile |
S [roaiie -]
A {1y | A A )
|
J
Lo ] w®etn |

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.
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I/O Data

Temperature Data Normal

Display Mode
(Temperature Data)

4. Click the General Tab and select the desired I/O data from the pull-down

menu on the Default Connection Path (In) Field. In the following example
Temperature Data is selected.

beswanal | Tompm nrn bos (] Tomper sums bpt 1 | Dons compa s batsemn chonnsis |

Comment [

Uit Conchcnum Tima TN et [ ) = AOETI0 M

Twiaud Jering F
pkoas I [ ] I Campare |_ it

%] s |

Click the Download Button to download the setting, and then click the OK
Button to return to the Edit Device Parameters Window.

Click the General Tab and, then click the Reset Button to reset the device.

CIEDUTTTEEEES—_——
Deeral | L) Mocils |
-y
e
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7. Click the OK Button to exit.

Temperature data is used to monitor temperature input values. The tempera-
ture input values are allocated as the default settings, but any one of the fol-
lowing can be allocated: temperature input value, peak value, bottom value,
top value, valley value, or rate of change.

Note The comparator function can be used for the data allocated as the Tempera-
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Temperature Data 1/100
Display Mode
(Temperature Data (1/100))

Top/Valley Detection
Timing Flags (Shot Status)

Note

Temperature Status Flags
(Temperature Status)

The data format used for allocating data in the Master is shown below. Data is
allocated as two’s complements (4 bytes = 2 words).

15 0

Temperature Data for Input 0

Temperature Data for Input 1

This format is used to allocate temperature data in 1/100 Display Mode. The
data format used when allocated in the Master is shown below. The data is
given as two’s complements (8 bytes = 4 words).

15 0

Temperature Data for Input 0

Temperature Data for Input 0

Temperature Data for Input 1

Temperature Data for Input 1

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 = 1 word).

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

+0 0 0 0 0 0 0 V_ST1 | V_STO
+1 0 0 0 0 0 0 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 Temperature 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 (2 bytes = 1 word).

Bit7 Bit6é Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

+0 BWO |T_STO | V_STO| HHO HO PSO0 LO LLO | Input
0

+1 BW1 |T_ST1|V_ST1| HH1 H1 PS1 L1 LL1 | Input
1
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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 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 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 exceeds the High Limit
alarm setting.
4 HHx High High Limit | Turns ON when the value of
Alarm Flag data allocated in Temperature
Data 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.

Temperature Data Normal Mode + Top/Valley Detection Timing Flags (Temperature Data + Shot Status)
This data pattern consists of the Temperature Data Normal Display Mode fol-
lowed by the Top/Valley Detection Timing Flags and is allocated in the Master
using the following data format (6 bytes = 3 words).
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+0
+1
+2
+3
+4
+5

Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Temperature Data for Input 0
Temperature Data for Input 1
0 0 0 0 0 V_ST1 | V_STO
0 0 0 0 0 T_ST1 | T_STO
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Temperature Data 1/100 Mode + Top/Valley Detection Timing Flags (Temperature Data (1/100) + Shot

Status)

Hold Flags (Output)

Note

Selecting the
Temperature Data

This data pattern consists of the Temperature Data 1/100 Display Mode fol-
lowed by the Top/Valley Detection Timing Flags and is allocated in the Master
using the following data format (10 bytes = 5 words).
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
+0 Temperature Data for Input 0
+1
+2
+3
+4 Temperature Data for Input 1
+5
+6
+7
+8 0 0 0 0 0 0 V_ST1 | V_STO
+9 0 0 0 0 0 0 T_ST1 | T_STO

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 (2 bytes).

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 Unit.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
+0 HD1 HDO
+1

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.

The temperature data can be selected from six types of data (temperature
input value, peak value, bottom value, top value, valley value, and rate of
change) obtained from math processing. The selected data can be allocated
for the Master either individually or in combination with Status Flags.

Use the following method to select the temperature data type.

Selecting the Temperature Data (Example: DeviceNet Configurator)

1,2,3...

1. In the Network Configuration Window for the Slice I/O Terminal to be set,
double-click the icon of the Slice I/0 Terminal that is to be set. Alternatively,
right-click the icon and select Parameters - Edit. The Edit Device Param-
eters Window will be displayed.

2. Select the Temperature Input Unit to be set from the I/O Module Tab Page,
and click the Edit Button. The Edit Unit Parameters Window will be dis-
played.
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3. Open the tab page for the input for which temperature data is to be select-
ed, and select from the pull-down list the type of data to be allocated as the
Temperature Data.

wrainl (oA PO B | Tesgeistios bind 1| Dolh compe san binses dharal |

4. Returntothe General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

5. Click the OK Button to exit.

6-4-4 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
A

— Actual input
—— Averaged input

» Time

Setting Procedure (Example: DeviceNet Configurator)

1,2,3... 1. Inthe Network Configuration Window, double-click the icon of the Slice 1/0
Terminal that is to be set. Alternatively, right-click the icon and select Pa-
rameters - Edit. The Edit Device Parameters Window will be displayed.

2. Select the Temperature Input Unit to be edited from the I/O Module Tab
Page.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.
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4. Select the tab page for the input where moving average processing is to be
performed, and select the Moving Average Check Box in the Function
Choice Area.
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5. Returnto the General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

6. Click the OK Button to exit.

Scaling Scaling can be used to change the values displayed for the temperature input
values to any values required by the user. Scaling eliminates the need for lad-
der programming in the Master to perform math operations. To scale the tem-
perature input values (i.e., the measured values) to the values required by the
user, conversion values between —28,000 and 28,000 are set at 2 points (i.e.,
100%, and at 0%) using the Configurator.

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% 100%

Note (1) The default values are 0 to 28000.

(2) Reverse scaling, where the 0% scaling value is higher than the 100%
scaling value, is also supported.

Offset Compensation Offset compensation can be used to compensate for error that occurs during
scaling. The offset amount is added to the scaled line after scaling, as shown
in the following diagram. The offset (error) value can be input between
—28,000 to 28,000, but be sure that underflow or overflow does not occur. The
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upper limit is 7FFE hex and the lower limit is 8000 hex. (In 1/100 Display
Mode the upper limit is 7FFFFFFE hex and the lower limit is 80000000 hex.)

Upper limit 7FFE —————

100% scaling value e Scaled line

0% scaling ——»}------ Offset value
(28,000 to
28,000)

Input signal range

0% 100%

Setting Procedure (Example: DeviceNet Configurator)

190

1,2,3...

1. Inthe Network Configuration Window, double-click the icon of the Slice I/O
Terminal that is to be set. Alternatively, right-click the icon and select Pa-
rameters - Edit. The Edit Device Parameters Window will be displayed.

2. Select the Temperature Input Unit to be edited from the I/O Module Tab
Page.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Select the tab page for the input where scaling is to be performed, and se-
lect the Scaling Check Box in the Function Choice Area.
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Peak/Bottom Hold

5. Set the scaling point 0% value and scaling point 100% value.
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6. When using an offset compensation, enter the offset value into the Scaling
Offset Field.
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7. Returntothe General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

8. Click the OK Button to exit.

The peak/bottom hold function is used to hold the maximum (peak) value or
minimum (bottom) value of the temperature input value. When the Hold Flag
(output) allocated in the Output 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 compara-
tor function can be used to compare the peak or bottom values allocated as
temperature data. (Refer to details on the comparator function.)
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Note

Setting Procedure (Example: DeviceNet Configurator)

1,2,3...

192

H Example of Bottom Hold

Hold value

/ Temperature input value
The bottom value

will be updated.

Previous value

\/

/

\ 4

Hold Flag

ON

Hold function starts

Bottom hold value OFF

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
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.

1. Inthe Network Configuration Window, double-click the icon of the Slice 1/0
Terminal that is to be set. Alternatively, right-click the icon and select Pa-
rameters - Edit. The Edit Unit Parameters Window will be displayed.

2. Select the Temperature Input Unit to be edited from the /O Module Tab

Page.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-

ters Window will be displayed.

4. Select the tab page for the input where peak/bottom hold is to be set, and
select the Peak/Bottom Hold Check Box in the Function Choice Area.
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Top/Valley Hold

5. 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.
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6. Click the Download Button to execute the download procedure, and then

click the OK Button to return to th
rameters.

7. Click the General Tab and click t

T A |' Mo |

e Edit Device Parameters Edit Device Pa-

he Reset Button to reset the Device.
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8. Click the OK Button to exit.

Top/valley hold is used to hold the top and valley values of the temperature

input value.
Temperature values that fluctuate m

ore 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
used to check the hold timing.

Detection Timing Flags, which can be

When the Hold Flag (output) allocated in the Output 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 Hol
Hold Flag turns ON, the hold value

d Flag turns OFF, but the next time the
is initialized as soon as a top or valley
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occurs.) The comparator can be used to compare the top or valley value allo-
cated as temperature data. (Refer to details on the comparator function.)

H Example of Valley Hold

Hold value

Hold Flag

Analog input value Valley hold value
Last value is held.

-
—

Hold function stops

<

Hold function starts

N N

Top/Valley Detection —>| [«—— H
Timing Flag
One-shot time
Note 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.

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).

If the 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 Procedure (Example: DeviceNet Configurator)

1,2,3.. 1.

194

In the Network Configuration Window, double-click the icon of the Slice I1/0
Terminal that is to be set. Alternatively, right-click the icon and select Pa-
rameters - Edit. The Edit Device Parameters Window will be displayed.
Select the Temperature Input Unit to be edited from the I/O Module Tab
Page.

Click the Edit Button on the /O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.
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Hysteresis Setting

4. Select the tab page for the input where top/valley hold is to be set, and se-
lect the Top/Valley Hold Check Box in the Function Choice Area.
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5. 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.
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6. Click the Download Button to execute the download procedure, and then
click the OK Button to return to the Edit Device Parameters Window.

7. Returntothe General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

8. Click the OK Button to exit.
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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M Timing for Setting Data

Temperature input value

Set hysteresis value x 2

Valley hold value

Top/Valley Detection
Timing Flag

-
Delay

H Setting Hysteresis (Example: DeviceNet Configurator)

1,2,3... 1. Input the value for hysteresis in the Hysteresis Field in the Top/Valley Tab
in the Function Choice Area.

et Tt anams ot 0 | Tpmpaepine gt 1 | [iola compas sen batngen chyrnel; |

L0 G |

Lawt Mlrabpmpe g |07 019 -I ddparmer
furcren (reee

F Merg bwims [ Pod/Baties I Coma saer ™ Fais o Charas
M Sceley P Telialey [T Comolibad Comt ™ Cleasbis freest For's Daincios

Fares/Dols Aeita  Bepf\iley |

Fop smwvat Bhme | Moler |
) S+ ot Dl i m
O Gt Troew Tew Courd
NE Besvabl e aley Conrisd
Hale
HYETERELE et m ol =l (13 PS B
Ten Valley drferion o Comparyier (]
pacertid =] = [
Dl Gtting I

[ | e |

2. Returntothe General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

3. Click the OK Button to exit.

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...

Top/Valley Counter
Function

1.

3.

Input the desired value in the SHOT Off Delay Field of the Top/Valley Tab

Page in the Function Choice Area.
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Return to the General Tab Page, click the Download Button, and then click

the Reset Button to reset the Unit.
Click the OK Button to exit.

This function counts the number of temperature tops or valleys in devices or
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 by using an explicit message.

Valley Counter Operation

Hold value /<
|

Hold Flag

Temperature Valley hold
input value value

R

Last value
is held.

/Y

|

Hold function
starts.

d d

d

~—_/

Hold function

stops.

The Valley Count function counts the number

of valleys in the temperature input value.

Setting Procedure (Example: DeviceNet Configurator)

1,2,3...

1.

In the Network Configuration Window, double-click the icon of the Slice I/O
Terminal that is to be set. Alternatively, right-click the icon and select Pa-
rameters - Edit. The Edit Device Parameters Window will be displayed.

Select the Temperature Input Unit to be edited from the I/O Module Tab

Page.
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Rate of Change
Calculation

198

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Select the tab page for the input where top/valley counter is to be set, and
select the Top/Valley Option in the Function Choice Area.

5. Select the Top/Valley Tab and select either Top Count or Valley Count
from the pull-down menu on the Count Type Field.
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6. A threshold count value can be set in the Threshold Top/Valley Counter
Field.
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7. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

8. Click the OK Button and exit the window.

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.
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Temperature
input value

4

Temperature data

Time

Rate of 4
change

Derivative data

Note 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 Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window, for the Slice 1/0O Terminal, dou-
ble-click the icon of the Slice I/O Terminal that is to be set. Alternatively,
right-click the icon and select Parameters - Edit. The Edit Device Param-
eters Window will be displayed.

2. Select the Temperature Input Unit to be edited from the I/O Module Tab
Page.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.
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Comparator

200

4. Select the Tab Page for the input where rate of change is to be set, and

select the Rate of Change Option in the Function Choice Area.
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5. 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.
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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.

When the High High Limit, High Limit, Low Low Limit, and Low Limit are set in
the Unit, a Status Flag will turn ON when a value exceeds a 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 can be compared with those in Temperature
Data.

The setting range is from —415000 to 415000.
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Setting Hysteresis

OFF Delay

Note

Note

When any of these values is exceeded, the Comparator Result Flag in the
area for Temperature Status Flags turns ON. If an alarm does not occur, the
Normal Flag (pass signal) turns ON.

HH

H
Set values L

LL

HH alarm ]
H alarm

Normal Flag —
Comparator Result Flag (Pass signal)
(in Temperature Status
Flags) ON/OFF L alarm

LL alarm —

If the temperature input value changes faster than the conversion cycle, the
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.

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 temperature 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 from 0 to 16383.

HH set value or

H set value 4 Hysteresis width
I Hysteresis
width
LL set value or L
set value
LL Alarm Flag or
HH Alarm Flag or L Alarm Flag
H Alarm Flag

When setting the hysteresis value, adjust for each input’s decimal point posi-
tion and the 1/100 Display Mode (if it is being used). Always correct the hys-
teresis value after changing the display mode setting or changing to an input
that has a different decimal point position.

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
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Setting Procedure (Example: DeviceNet Configurator)

1,2,3...

Note

202

1. Inthe Network Configuration Window, double-click the icon of the Slice 1/0
Terminal that is to be set. Alternatively, right-click the icon and select Pa-
rameters - Edit. The Edit Device Parameters Window will be displayed.

2. Select the Temperature Input Unit to be edited from the /O Module Tab
Page.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Select the tab page for the input where the comparator function is to be set,
and select the Comparator Check Box in the Function Choice Area.
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5. Click the Comparator Tab and set each of the alarm values. The example
here shows the setting for Alarm Trip Point High (HH).
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When setting the Trip Point, adjust for each input’s decimal point position and
the 1/100 Display Mode (if it is being used). Always correct the Trip Point after
changing the display mode setting or changing to an input that has a different
decimal point position.
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6. To set the hysteresis value, input the desired value in the Hysteresis Field.
o o Famewns B GRN TRkl

(et Trmret nam 1ot () | Teaper sse bpet 1 | [iota £ompas oen basmsen o hipeed |

L0 Cominir |
Lont Marrmacce [ase: |27 e -I g immra. i
fureres (rece

I© Mvrg fovmre [ Fod/Badies B Camsmpnnr I Pl of haras
IF Scefey I Ton/Valey [ Comletad Coust [T Diasbis gt Ewo's Dedecios

a0 AL ey  Comarstet |

Puswtw bome _____________| Yilm —.l;‘

N Mars T o Hah OB LN

A Wi b i Higr O Ei0g

) Whererwt T Pt Low @ 2 S

GO0 M T Fod Low (1 £ S =
Hals
MYETERELE o med m o 1| (10T
Tap el SetElRES gl COSR RS [T
ol aiiy | _I (S
Dvrfmalt ok I
M I v R l

Note The hysteresis value set for the comparator function is also used by the
top/valley hold function.

7. To set the OFF delay function, input the desired value in the Comparator
Off Delay Field.
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8. Returnto the General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

9. Click the OK Button to exit.

Temperature Zone This function times (in 1-second units) how long the temperature input value is
Counter Function within a user-set temperature range. The zone count can indicate when pre-
(Zone Count) ventative maintenance is required for devices or applications that deteriorate

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. Threshold status can be read in the Maintenance Infor-
mation Window.
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Temperature
3

Counting starts when this — 85°C U """""""""
temperature is exceeded.

When the temperature zone is set
to 10°C above the set temperature
(up to 95°C), the function counts
how long the temperature is within Time
that 10°C zone. >

Counting Counting  Counting
starts stops starts

Setting Procedure (Example: DeviceNet Configurator)

1,2,3... 1. Inthe Network Configuration Window, double-click the icon of the Slice 1/0
Terminal that is to be set. Alternatively, right-click the icon and select Pa-
rameters - Edit. The Edit Device Parameters Window will be displayed.

2. Select the Temperature Input Unit to be edited from the I/O Module Tab
Page.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Select the Tab Page for the input where the Zone Count function is to be
set, and select the Comparator Check Box in the Function Choice Area.
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Data Comparison between
Channels

Note

5. Click the Comparator Tab and select the desired type of zone from the
pull-down menu on the Zone Type Field.

Dwrwral Tt nhot bt 3 | Tampes ates st 1 | Dot coompns i bty chasruy |

U Cpmmped i

Lt Mandanaes Dats w0007 =

Fentins Chaxs

il |

™ “ovpd Aerage ™ PaaTnee P Conga it ™ Flate of Chmge
M Scaby ™ Topfelley [ Gussslsted Cosnd I e et Favee'y Datenctics

g Doty Alscgtum  Comparate |

[Taameir % | ke I=]
B0 Nynird Tnp Peerd Lisw 415800
0 i Tig Fard Liss 14 4100
a0 L Lwimy am J
0% Zoas Trp YT ;l
W0 Sroshol Jore Canies - 1=

L1

e |

CFdnid S Tive sl OF Dol alar
St (iwgs S L1
Lt B g I

o | v |

6. 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.
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7. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

8. Click the OK Button and exit the window.

This function can be used to compare the temperature values between the
two inputs (inputs 0 to 1) to 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.

1. The comparison operation can be performed only on the data set as tem-
perature data.

2. If the peak value or bottom value is selected as the temperature data, the
processed peak or bottom value will be used in the comparison operation
and not the actual temperature input value.
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The comparison result will be read to a precision of 0.01, regardless of the
setting.

Temperature difference
with device A is large.
Is there an error?

Device A Device B
580°C?

540°C Compare
—>

Detect temperature differences

bet}een inputs.

Temperature
Input Unit

Setting Procedure (Example: DeviceNet Configurator)

1,23... 1.

206

In the Network Configuration Window, double-click the icon of the Slice I/0
Terminal that is to be set. Alternatively, right-click the icon and select Pa-
rameters - Edit. The Edit Device Parameters Window will be displayed.
Select the Temperature Input Unit to be edited from the I/O Module Tab
Page.

Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

Select the Data comparison between channels Tab.
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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 Data2 Fields. The comparison will be calculated by subtracting
Calculation Data2 from Calculation Datal. Set a threshold value in the
Threshold Value Field. Always set the threshold value to a precision of
0.01. For example, when setting 10°C, input 1000 for 10.00°C.
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Disabling Input Error
Detection

Disabling Error Detection
(Example: DeviceNet
Configurator)
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7. Return to the General Tab, click the Download Button, and then click the
Reset Button to reset the Unit.

8. Click the OK Button and exit the window.

9. The comparison results can be checked in the Maintenance Information
Window or Data comparison between channels Tab.

Input error detection can be disabled for unused inputs so that input errors,
including Off-wire conditions, will not be detected. If input error detection is
disabled, the Temperature Input Warning Flag and Off-wire Detection Flag will
remain OFF regardless of whether there is a broken or disconnected input
wire, or the temperature has exceeded the convertible range. The value of the
temperature data will be set to 7FFF hex, just as it is when an Off-wire condi-
tion is detected. (The value of the temperature data in 1/100 Display Mode will
be 7FFFFFFF.)

1. Inthe Network Configuration Window, double-click the icon of the Slice I/O
Unit that is to be set. Alternatively, right-click the icon and select Parame-
ters - Edit. The Edit Device Parameters Window will be displayed.

2. Select the Temperature Input Unit to be edited from the I/O Module Tab
Page.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Select the Disable Input Error’'s Detection Check Box in the Function

Choice Area.
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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 to exit.
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Note

(1) If an input is not being used, an input error will occur and an over range

error and off-wire condition will be detected. This will cause the Temper-
ature Input Warning Flag in the Warning Status Area and the Off-wire De-
tection Flag in the Alarm Status to turn ON. If the Temperature Status
Flag is used, the Off-wire Detection Flag will turn ON. In addition, the
ERR indicator will light.

(2) Disable detecting input errors only for inputs that are not being used. If

this function is used when a sensor is connected, input errors and
Off-wire conditions will not be detected.

Off-wire Detection If an input sensor is disconnected, the Temperature Input Warning Flag in the
Warning Status Area and the Off-wire Detection Flag in the Alarm Status Area
will turn ON. If the Temperature Status Flags are being used, the Off-wire
Detection Flag for the input where the sensor is disconnected will turn ON. If
off-wire detection is enabled, the value of the conversion data will be set to
7FFF hex. (The value in 1/100 display mode will be 7FFFFFFF.) If the input
temperature returns to the convertible range, the off-wire detection function
will be reset automatically and normal conversion data will be stored.

Last Maintenance The last maintenance date can be set in the Unit separately for the Unit and
Date the connected devices. It enables the user to easily determine the next main-
tenance date. The date can be set using the Configurator.

Setting Procedure (Example: DeviceNet Configurator)

H Setting the Last Maintenance Date of the Unit

1,23... 1.

208

In the Network Configuration Window, double-click the icon of the Slice I1/0
Terminal that is to be set. Alternatively, right-click the icon and select Pa-
rameters - Edit. The Edit Device Parameters Window will be displayed.
Select the Temperature Input Unit to be edited from the I/O Module Tab
Page.

Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

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.)

T P e
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5. Click the Download Button, and then click the Reset Button to reset the

Unit.

6. Click the OK Button to exit.

M Setting the Last Maintenance Date of the Connected Device

1,2,3...

Temperature
Cumulative Counter

(Cumulated Count)

Note

1. Inthe Network Configuration Window, double-click the icon of the Slice I/O
Terminal that is to be set. Alternatively, right-click the icon and select Pa-
rameters - Edit. The Edit Device Parameters Window will be displayed.

2. Select the Temperature Input Unit to be edited from the I/O Module Tab

Page.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit

Parameters Window will be displayed.

4. 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.)
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5. Returnto the General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

6. Click the OK Button to exit.

The cumulative counter calculates an approximation of the integral of the tem-
perature input value over time to calculate the heat exposure to sensors or
equipment. Either hours (°C (°F) x hours) or minutes (°C (°F) x minutes) can
be selected. For example, a cumulated count of “100.0” indicates a value
equivalent to a temperature input value of 100°C (°F) for one hour, if hours
has been selected as the unit.

The cumulated count is stored in a 4-byte (2-word) area according to the set
unit for 300 divisions (See notes 1 and 2.).

A threshold value can be set to monitor the cumulated count. If the cumulated
count exceeds the threshold value, the Cumulative Counter Flag in the Warn-
ing Status Area will turn ON and the Threshold Cumulated Counter Over Sta-
tus Check Box in the Maintenance Window will be selected.

(1) If °F is selected, the integration will be performed on the °F values.

(2) Ifthe 1/100 Display Mode is selected, integration will be performed on the
100 times the binary data.
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(3) The meaning of the cumulated count depends on the decimal point posi-
tion of the temperature value.

Temperature input value Cumulated value
A (°C x hours or °C x minutes)

] -
/ \ -

Time
[ [ ]

+—>
Division width (See note.)

Note The following table shows the divisions for the cumulative counter.

Unit Divisions | Number of integrations
Hour 12s 300 times
Minute {200 ms 300 times

Setting Procedure (Example: DeviceNet Configurator)

1,2,3... 1. Inthe Network Configuration Window, double-click the icon of the Slice 1/0
Terminal that is to be set. Alternatively, right-click the icon and select Pa-
rameters - Edit. The Edit Device Parameters Window will be displayed.

2. Select the Temperature Input Unit to be edited from the I/O Module Tab
Page.

3. Click the Edit Button on the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Select the tab page for the input where the cumulative counter is to be set,
and select the Cumulated Count Check Box in the Function Choice Area.
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5. 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.

6. To setthe monitor value, click the Cumulated Count Tab, and input the de-
sired value in the Threshold Cumulated Counter Field. If monitor value is
set to 0, monitoring will not be enabled.

7. Returntothe General Tab Page, click the Download Button, and then click
the Reset Button to reset the Unit.

8. Click the OK Button to exit.
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User Adjustment A user adjustment can be set to compensate for an offset in the input value
caused by factors such as the characteristics and connection methods of the
input sensor.

Conversion data
A

After adjustment

0%

/Before 100% Temperature input value
g adjustment
Note (1) Temperature Input Units are properly adjusted at the factory before ship-

ment, so it is normally unnecessary to make adjustments. Use the user
adjustment only when absolutely necessary. OMRON is not responsible
for the results of user adjustment. If a mistake is made in the adjustment,
the adjustment data can be cleared to return to the factory default set-
tings.

(2) The Temperature Input Unit continues the temperature conversion oper-
ations even after user adjustment has been made. It is possible for tem-
perature data values to change suddenly from previous values after the
user adjustment is made, so always consider the effects on the operating
environment before applying the user adjustment.
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Adjustment Procedure for Use the following procedure to adjust the Temperature Input Terminal. Follow

the GRT1-TS2T

the flowchart closely for proper adjustment.

Prepare the devices required for adjustment.

Connect the devices required for adjustment (i.e.,
upper/lower limit adjustment).

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

Yes second and following inputs.
Turn ON the power to the related system Refer to the Operating Manuals for the other
devices. Wait at least 30 minutes for the devices in the system for details on their
GRT1-TS2T’s internal temperature to stabilize. required stabilization times, if any.

<&
€

Set the input's lower limit adjustment value.
Set the input's upper limit adjustment value.

Remove the devices connected for upper/lower
limit adjustment and connect the devices
require for bias compensation. Wait 60 minutes
for the terminal block temperature to stabilize.
A cold junction compensator and compensating
conductor (e.g., zero 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.
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Connecting the Devices The following paragraphs explain how to connect the devices that must be
required for GRT1-TS2T connected to the GRT1-TS2T for user adjustment. Wire the following devices
Adjustment properly when adjusting the GRT1-TS2T.

H Reference Voltage/Current Generator (STV) and Precision Digital
Multimeter (DMM)

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.

H Cold Junction Compensator (such as a ZERO-CON) and Compensating
Conductors
Used to adjust the bias compensation value.
The cold junction compensator (the ZERO-CON is used in following exam-
ples) is a device that maintains an accurate 0°C (32°F) temperature for ther-

mocouple sensors. Use a cold junction compensator compatible with the
sensor being adjusted.

Note 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).

m 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 input 2.

DeviceNet

l DeviceNet Configurator

GRT1-TS2T -/ Vor 540

Reference voltage/current generator (STV)

Compensating Remove when performing bias compensation.

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.

Note 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 5-1 Switching between Online and Offline
in the DeviceNet Configurator Operation Manual (Cat. No. W382) for details.
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m Input Terminal Connections
Upper/Lower Limit Compensation Wiring Bias Compensation Wiring
Compensatin
condzctors 9 NC NC
NC NC
ZERO-CON
— — 0- 1-
Short | \ 0ClB2'F
® ® 0+ 1+
Output Input
N
Two-wire NC NC
ferrules NC NC
NC NC
NC NC

Checking the Wiring and Making Adjustments
m Adjusting the GRT1-TS2T’s Upper and Lower Limit Values

1,2,3...

1.

Wire the Unit as shown above for upper/lower limit compensation. To con-
nect a high-precision digital multimeter (DMM), use 2-wire ferrules.

Check the sensor and input type being used.

Note When usingan R, S, B, E, or W sensor, use a K thermocouple’s com-
pensating conductors. In addition, when using an R, S, or B type sen-
sor, set the input type as K (0.0 to 500.0°C). When using an E or W
type sensor, set the input type as K (=200 to 1,300°C).

Connect the Configurator to the DeviceNet network and go online.

Upload settings to the Configurator.

Turn ON the power supplies of all Units, including the Temperature Input

Terminal to be adjusted. Wait approximately 30 minutes for the Tempera-
ture Input Terminal’s internal temperature to stabilize.

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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216

7. Select the Tab Page for the input that will be adjusted and click the Adjust-

ment Button to open the Adjustment Window.
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8. Adjust the lower limit value (lower adjusting value). Input 0 mV from the ref-
erence voltage/current generator (STV) to the Temperature Input Termi-
nal’s input terminals. Wait at least 1 minute for the input to stabilize.

9. Click the Fix lower adjusting Value Button. The lower limit adjustment
value will be stored in the Unit.
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10. Adjust the upper limit value (upper adjusting value). Input the upper limit
voltage from the reference voltage/current generator to the input terminals
of the input to be adjusted. Refer to the following table for the appropriate
voltage. Wait at least 1 minute for the input to stabilize.

Input type Input voltage
K (-200 to 1300°C) |50 mV
K (0.0 to 500.0°C) 20 mV
J (=100 to 850°C) 50 mV
J (0.0 to 400.0°C) 20 mV
T 20 mV
L (-100 to 850°C) 50 mV
L (0.0 to 400.0°C) 20 mV
U 20 mV
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Input type Input voltage
N 50 mV
PL2 50 mV

11. Click the Fix upper adjusting Value Button. The upper limit adjustment
value will be stored in the Unit.
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12. To check whether the user adjustment values have been accepted and the
Unit is operating with adjustment values different from the factory defaults,
click the right mouse button over the Slave icon and select Maintenance
Information to open the Maintenance Information Window.

Select the Tab Page for the input that was adjusted. If there is a check in
the User Adjustment Box (bottom right box), the Unit is operating with us-
er-set adjustment values.

Note 1. When checking whether or not the user adjustment values have been set
correctly, always refresh the data by clicking the Update Button in the
Maintenance Information Window’s General Tab or uploading the settings
again. For details on the Maintenance Information Window, refer to 6-3
Maintenance Information Window.

2. If the correct reference voltage was not input, the adjustment values may
not be accepted.

m Adjusting the GRT1-TS2T’s Bias Compensation Value

1,2,3... 1. Remove the wiring for upper/lower limit compensation and wiring the Unit
as shown for bias compensation.

2. After completing wiring, wait until the temperature data stabilizes (i.e., until
there is no change in the temperature data for at least 20 minutes). De-
pending on the system setup, this may take over 60 minutes. When the
temperature data is stable, click the Fix Bias adjusting Value Button.
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218

m Resetting User Adjustments

If it is necessary to reset the upper limit adjustment value, lower limit adjust-
ment value, and bias compensation value to the factory defaults, click the
Default Setting Button. The settings will be returned to the factory settings.
The upper/lower limit adjustment values and bias compensation value are all
initialized at the same time.

Fin jooes mimntig Valsm i in g misgteg -"1']

Note 1. The bias compensation value may not be accepted if there is a large tem-

perature difference between the Terminal Block and ZERO-CON (0°C
bath). If this problem occurs, correct the adjustment system by using a ZE-
RO-CON compatible with the sensor being adjusted or other means.

2. Always test the indication accuracy after making user adjustments to verify
that the adjustments are correct. Test the indication accuracy at three
points: the lower limit value, an intermediate value, and the upper limit val-
ue.

» Connect the external devices as shown in the following diagram.
* After verifying that the ZERO-CON is set to 0°C, set the STV’s output
voltage to produce a voltage equivalent to the test voltage.

Note Always use the compensating conductors (the same kind that will be
used with the sensor being adjusted) to connect the ZERO-CON to
the GRT1-TS2T’s input terminals.

Compensating GRT1-TS2T

conductors

ZERO-CON

Input (+)

STV

OUTPUT INPUT Input (-)

Note In order to perform the adjustment procedure properly, always allow sufficient
time for temperature stabilization, as shown in the following diagram. Also
allow sufficient time for devices such as the STV, DMM, and ZERO-CON to
stabilize. Refer to each device’s operating manual for details.

Stabilization Times Required in Each Step

The following diagram shows the stabilization times (waiting times) required
when adjusting both inputs.
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Step
Input Unit's power supply ON

Wiring for input 1 upper/lower limit
adjustment

Input 1 upper/lower limit adjustment

Change wiring for input 1 bias
compensation

Input 1 bias compensation

Change wiring for input 2
upper/lower limit adjustment

Input 2 upper/lower limit adjustment

Change wiring for input 2 bias
compensation

Input 2 bias compensation
(End of adjustment)

Timing chart

Wait at least 30 minutes.
(Check whether additional
time is required for devices
such as the STV, DMM,
and ZERO-CON.)

60 minutes min.

60 minutes min.

Stabilization time

Temperature
Input Terminal’s
stabilization time

> Terminal Block temperature
stabilization time 1 after wiring
is changed.

J\.

> Terminal Block temperature
stabilization time 2 after wiring
is changed

Note The terminal block temperature stabilization time does not affect the
upper/lower limit adjustment, so the adjustment can be performed immedi-
ately if 30 minutes have passed since the Temperature Input Terminal’s power

was turned ON.
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GRT1-TS2P/TS2PK
Adjustment Procedure
Flow Prepare the devices required for adjustment.

Connect the device for adjustment.

To make the upper/lower limit adjustment, connect
a six-dial resistance box to the Temperature Input
Unit that is being adjusted.

Turn ON the power to the associated system devices.
Wait at least 30 minutes for the internal temperature
to stabilize.

>

Set the input's lower limit adjustment value.
Set the input's upper limit adjustment value.

Adjust the other input?

No

Test display accuracy after adjustment.

A4
End

Note Only sensors that operate while the power supply is ON can be ad-
justed. When adjusting for a sensor that is not presently in use,
change the input type setting and perform the adjustment proce-
dure from the beginning of the flowchart.

Connecting the Devices This section explain how to connect the devices that must be connected to
Required for Adjustment make a user adjustment. Wire the following devices properly before making
an adjustment.

m Six-dial Resistance Box and Precision Digital Multimeter

These are used to make adjustments at the upper limit and lower limit. Pre-
pare devices that can provide accurate resistance values for measurement.
Use a precision digital multimeter that can measure the resistance values and
indicate when the six-dial resistance box is not producing an accurate resis-
tance.
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Adjustment Device Connection Diagram

Connect the six-dial resistance box to the input terminals. In the following
example, the device is connected to input 0, but connect to the input 1 termi-

nals when adjusting input 1.

DeviceNet

GRT1-TS2P or
GRT1-TS2PK

Six-dial resistance box:

Connect to the input terminals of the
input being adjusted.

Precision digital multimeter (DMM):

Use to confirm that the six-dial resistance
box is providing an accurate resistance.

-/ Setting Tool

Note (1) When connecting the six-dial resistance box, use a cable with the same

gauge as the one that will be used for operation.

(2) The personal computer running the Configurator is connected through
DeviceNet in the above diagram. If a CS1W-DRM21 or CJ1W-DRM21 is
being used, the Configurator can also be connected through the Master
Unit using a peripheral bus connection. Refer to 5-1 Switching between
Online and Offline in the DeviceNet Configurator Operation Manual (Cat.

No. W382) for details.

0A 1A
0B 1B
0B 1B
SHT SHT
0A 1A
SHT SHT
0B 1B
NC NC
Six-dial resistance box
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Checking the Wiring and
Making Adjustments

m Adjusting the Upper and Lower Limit Values

1,2,3... 1. Set the resistance value on the six-dial resistance box equivalent to the
test value and properly wire the box to the input of the Temperature Input
Unit that is being adjusted.

2. If the correct resistance cannot be obtained, properly wire the digital mul-
timeter to the six-dial resistance box and measure the resistance.

3. Connect the Configurator to the DeviceNet network and go online.
4. Upload settings to the Configurator.

5. Turn ON the power supplies of all Units, including the Temperature Input
Unit to be adjusted. Wait approximately 30 minutes for the Temperature In-
put Unit’s internal temperature to stabilize.

6. Double-click the icon of the Temperature Input Unit to be set in the window
to open the Edit Unit Parameters Window. (From the Maintenance Mode
Window, click the right mouse button over the icon and select Parameters
- Edit.)

7. Select the tab page for the input that will be adjusted and click the Adjust-
ment Button to open the Adjustment Window.
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8. Adjust the lower limit value (lower adjusting value). Refer to the following
table for the appropriate resistance to input from the six-dial resistance box
to the Temperature Input Unit’s input terminals. Wait at least 1 minute for
the input to stabilize.

Model Input type Lower limit
adjustment input
resistance

GRT1-TS2P PT100 (—200 to 850°C) 18 Q
PT100 (—200 to 200°C) 18 Q

GRT1-TS2PK | PT1000 (—200 to 850°C) | 180 Q
PT1000 (—200 to 200°C) | 180 Q
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9. Click the Fix Lower Adjusting Value Button. The lower limit adjustment
value will be stored in the Unit.

Tt T R 1308 Baetia OC

10. Adjust the upper limit value (upper adjusting value). Refer to the following
table for the appropriate resistance to input from the six-dial resistance box
to the Temperature Input Unit’s input terminals. Wait at least 1 minute for

the input to stabilize.

Model Input type Upper limit
adjustment input
resistance

GRT1-TS2P PT100 (—200 to 850°C) 390 Q
PT100 (—200 to 200°C) 180 Q
GRT1-TS2PK PT1000 (—200 to 850°C) 3,900 Q
PT1000 (—200 to 200°C) 1,800 Q

11. Click the Fix Upper Adjusting Value Button. The upper limit adjustment
value will be stored in the Unit.

12. If it is necessary to restore the upper and lower limit adjustment values to
the default settings, click the Default Setting Button. The settings will be
returned to the factory settings.
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Note

13. To check whether the user adjustment values have been accepted and the

Unit is operating with adjustment values instead of the default values,
right-click device icon and select Maintenance Information to open the
Maintenance Information Window. Select the tab page for the input that
was adjusted. If the User Adjustment Check Box (bottom right box) is
selected, the Unit is operating with user-set adjustment values.

(1) When checking whether or not the user adjustment values have been set

correctly, always refresh the data by clicking the Update Button on the
Maintenance Information Window’s General Tab Page or uploading the
settings again. For details on the Maintenance Information Window, refer
to 6-3 Maintenance Information Window.

(2) Always test the display accuracy after making user adjustments to verify

that the adjustments are correct. Test the display accuracy at three
points: the lower limit value, an intermediate value, and the upper limit
value.

» Connect the external devices as shown in the following diagram.

* Wait at least 30 minutes after the Temperature Input Unit's power is
turned ON and set the resistance value on the six-dial resistance box
equivalent to the test value.

Note After adjustment, itis not necessary to wait 30 minutes if continuing
testing without turning the power OFF.

GRT1-TS2P or
GRT1-TS2PK

Six-dial resistance box

Input A

Input B

Input B



SECTION 7
Counter Units and Positioning Unit

This section provides information required to operate Counter Units and Positioning Units, including functions, status
areas, windows, specifications, wiring, I/O data assignments, and settings.
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7-1 Overview

This section provides an overview of the GRT1-CT1 and GRT1-CT1-1
Counter Units and the GRT1-CP1-L Positioning Unit.

7-1-1  Counter Units and Positioning Unit

The GRT1-CT1(-1) Counter Units and GRT1-CP1-L Positioning Unit provide
special functions in addition to the backup, restore, and other functions com-
mon to GRT1-series Slice 1/0 Units. The special functions include counting
functions, counter value comparison ranges, and a digital input that can be set
to control the counter.

Counter data, such as the Present Counter Value or the value in the Preset
Value Register, can be assigned as I/O data along with status information.
The Setting Tool can be used to allocate status data, to set functions specific
to the Counter Units/Positioning Unit, and to perform monitoring.

7-1-2 List of Data Processing Functions

The following table lists the data processing functions that can be used with
Counter Units and Positioning Units. Refer to 7-4-4 Functions and Settings
and 7-5-4 Functions and Settings for details on functions and setting meth-

ods.

GRT1-CT1(-1) Counter Units and GRT1-CP1-L Positioning Units

counter.

Function Details Default
Counter Each Counter Unit or Positioning Unit provides one counter that operates | Always enabled.
according to the mode set by the user.
Digital I/0 One input and one or two outputs can be used to control and monitor the [ IN: No action.

OUT, OUTO, and OUTT:
Assigned to comparison
ranges.

Comparison ranges

A range can be set to control a digital output. When the counter value is
within the range, the output will turn ON or OFF according to the relation-
ship between the counter value and the comparison range. There is one
comparison range for each digital output.

No ranges are set.

the user setting. The same input is shared between the Z input and the
digital input in the Counter Units, but separate Z and digital inputs are
provided in the Positioning Unit.

Reset The counter can be reset by using the digital input or by using a user Disabled.
command in I/O data.

Preset The counter can be preset to a specific value by using the digital input or | Disabled.
by using a user command in I/O data.

Capture The Present Counter Value can be stored in memory. The stored value | Disabled.
can be retrieved at any time. The counter value can be captured by using
the digital input or by using a user command in I/O data.

Z-reset The counter can be reset on the rising edge of the Z input according to | Disabled.

Counter frequency

The frequency of the counter input pulse can be measured. The mea-
sured frequency is calculated as the Present Counter Value minus the
counter value from one second ago. The counter value is sampled every
0.1s.

All sampled counter data is set to 0 or to the preset value when the
counter value is reset or preset, and the frequency measurement is
started again.

Always enabled.

Action on bus error

The action that is taken when a SmartSlice bus error occurs can be set.
The digital outputs can be cleared or maintain their normal functionality.
The counter continues to operate normally even when an error occurs.

Outputs cleared.
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Function

Details Default

Action on bus idle The action that is taken when the SmartSlice bus goes idle can be set. | Outputs cleared.
The digital outputs can either be cleared or their maintain functionality.
The counter continues to operate normally.

date

Last maintenance The date of the last time Unit maintenance was performed is recorded. |2005/1/1

7-1-3 1/0 Data

Input Data

Output Data

7-2 Status Areas

Counter Units and Positioning Units have both input and output data. Three
words are allocated for the Master’s Output Area as output data from the Mas-
ter to the Unit and three words are allocated for the Master’s Input Area as
input data from the Unit to the Master. Refer to 7-4-3 I/O Data Details for
detailed information on the 1/O data.

I/0 data Details
Counter data and status data + Used to monitor counter data.
(6 input bytes) « Provides counter Status Flags.
1/0 data Details
Counter settings and control data | Used to set up and control the counter.
(6 output bytes)

A Counter Unit or Positioning Unit has two status areas. The Unit's Status
Flags are turned ON and OFF based on the threshold/monitor values set for
the functions in the Unit. A flag in the Communications Unit will be turned ON
only when the corresponding flag has been turned ON in one of the status
areas.

The Communications Unit's Status Flag information is transmitted to the Mas-

ter. The Counter Unit’s or Positioning Unit’s status area can be read from a
Programming Device.

Master

Communications Unit Slice 1/O Unit
N T
Transmitted |:| | Flags are turned ON when the corresponding
to Master L1 monitor value is exceeded. The flag status can
< be read from a Programming Device.

When one of the I/0O Unit's status flags
goes ON, the corresponding status flag in
the Communications Units is turned ON.
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Warning Status Area

Alarm Status Area
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The Counter Unit’s or Positioning Unit's Warning Status Area contains the fol-
lowing 16 bits. The Warning Status Area provides notification of minor errors
in the Unit. When any of the flags turns ON, bit 2 of the Communications
Unit's Status Flags is turned ON and that information is transmitted to the
Master.

Bit Content Description

Reserved

Reserved

Reserved

W =|O

Unit Maintenance Flag Monitors the power ON time warning
OFF: Normal value set for the Unit Conduction Time

ON: Error (Monitor value Monitor function.
exceeded.)

Reserved

Reserved

Reserved

Reserved

Reserved

Ol |N|oO|O| >

Connected Device Maintenance Monitors the warning value set for the
Flag Contact Operation Counter or Total ON
OFF: Within range (all points Time Monitor function.

below set value)

ON: Out-of-range (one or more
points exceeded set value)

10 Reserved

11 Reserved

12 Reserved

13 Reserved

14 Reserved

15 Reserved

16 Reserved

The Counter Unit’s or Positioning Unit’s alarm status area contains the follow-
ing 16 bits.The Alarm Status Area provides notification of serious errors in the
Unit. The flags indicate non-fatal errors in the Unit. When any of these flags
turns ON, bit 3 of the Communications Unit’s Status Flags is turned ON and
that information is transmitted to the Master.

Bit Content Description

0 Reserved

1 EEPROM Data Error Flag OFF: Normal
ON: Error occurred

2 Reserved

3 Reserved

4 Reserved

5 Reserved

6 Reserved

7 Reserved

8 I/O Power Supply Status Flag OFF: 1/0O power supply ON
ON: I/O power supply OFF

9 Reserved

10 Reserved

11 Reserved
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Bit Content Description
12 Reserved
13 Reserved
14 Reserved
15 Reserved
16 Reserved

7-3 Maintenance Information Window

This section describes the Maintenance Information Window, which can be
used to monitor the status of Counter Units and Positioning Units. The Monitor
Device Window can be used to check the same Unit status information, but
the examples in this section use the Maintenance Information Window.

7-3-1 Checking Maintenance Information

There are two ways to check maintenance information. One way is to right-
click in the Main Window of the Setting Tool and select Maintenance Infor-
mation. The other way is to double-click the Unit in the Maintenance Mode
Window, click the I/O Module Tab, select the desired Unit, and click the View
Button to display the Maintenance Information Window of the Counter Unit or
Positioning Unit.
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Maintenance Information Window
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Tab Pages in the Maintenance Information Window

General Tab Page

et o inerrnotion 403 GTIETA x
Gmasl |OUT | N | Emen blicion |
Cusspmairst
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Link Comwchciion Timm 11 Mo
r
r
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r

"_ir"pm l imummtwl
Llote i

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).
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.
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OUT Tab Page Output terminals are listed in numerical order.

Mgsrd rvia e [rdewrratios - @00 (R T1-CT] x|

Genastl OUT | | Emor Hiskony |

-

o | LG Comment | Maowrsnc. |
(0 J—

Llcn |

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 unit = seconds
Contact Operation Counter unit = operations
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IN Tab Page Input terminals are listed in numerical order.
toms o - Indoerstion 403 GRTIETA x
Gorweal | OUT ™ | Eineu biion |
No | C ] W areerar: l
1 1] 0 Seconds
Ciste |
Item Description
Comment Displays up to 32 characters of text set as the comment for the input.
Maintenance | Displays the maintenance counter for the input. If the maintenance
Counter counter exceeds the threshold value, a warning icon will be displayed
on the left side of the input’s No. column.
The Total ON Time Monitor is given in seconds. The Contact Opera-
tion Counter is given as the number of operations.
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Error History Tab Page The most recent errors that have occurred are displayed.
x|
Gorwsal| OUT | Emor Hotow |
Cantert | Uil Combuican |
O Vit S s Bl el T ageler aeen 1 Bloums

Clﬁul

Item Description
Content Gives the contents of the communications errors that have
occurred.
Unit Conduction Gives the total time that the network power supply had been
Time ON when the error occurred.
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7-4 GRT1-CT1(-1) Counter Units

This section describes the GRT1-CT1 and GRT1-CT1-1 Counter Units.
7-4-1 Specifications

General Specifications

Iltem Specification
Unit power supply voltage 24 VDC (20.4 to 26.4 VDC)
I/0O power supply voltage 24 VDC (20.4 to 26.4 VDC)
Noise immunity Conforms to IEC 61000-4-4, 2.0 kV (power lines)
Vibration resistance 10 to 60 Hz, 0.7-mm double amplitude; 60 to 150 Hz, 50 m/s?
Shock resistance 150 m/s2
Dielectric strength 500 VAC (between isolated circuits)
Insulation resistance 20 MQ minimum (between isolated circuits)

Ambient operating temperature | -10 to 55°C (with no icing or condensation)
Ambient operating humidity 25% to 85%

Operating environment No corrosive gases
Ambient storage temperature | -25 to 65°C (with no icing or condensation)
Mounting 35-mm DIN Track mounting

Performance Specifications

Item Specification
Input points 2 counter inputs (A and B) and 1 settable input (Z input or digital input)
Output points 1 digital output (settable)
Counter resolution 32-bit
Maximum counter input fre- 60 kHz max. depending on the counter mode. Refer to I/O Signal Specifications on
quency page 235 for details.
Overall response time 1 ms max. (See note.)
Isolation method Photocoupler isolation between communications lines and inputs/output lines.

No isolation between inputs signal lines and output signal lines.

I/0O connection method Screwless Terminal block

Note The response time is the time between the moment the A, B, Z, or IN input
turns ON or OFF and the moment the digital output is updated to the new
state. The specified response time may not be achieved during monitoring or
maintenance.

I/O Signal Specifications

The encoder A and B inputs are phase differential signals for counting. The
encoder Z input is a zero marker each revolution.

Inputs Encoder A and B Inputs
Item Specification

Model GRT1-CT1 GRT1-CT1-1

Input type NPN PNP

Number of inputs 2 (A and B encoder inputs)

ON voltage 18.6 V min. (between input 18.6 V min. (between input
terminal and V) terminal and G)

ON current 3.0 mA min.

OFF voltage 4.0 V max. (between input 4.0 V max. (between input
terminal and V) terminal and G)
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Digital Output (OUT)
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Note

Note

Item

Specification

OFF current

1.0 mA max.

Maximum input signal
frequency

60 kHz for pulse/direction counter mode
60 kHz for up/down counter mode
30 kHz for phase differential counter mode (x1, x2, or x4)

Encoder Z Input or Digital Input (IN)

terminal and V)

Item Specification
Model GRT1-CT1 GRT1-CT1-1
Input type NPN PNP
Number of inputs 1
ON voltage 15.0 V min. (between input | 15.0 V min. (between input
terminal and V) terminal and G)
ON current 3.0 mA min.
OFF voltage 5.0 V max. (between input 5.0 V max. (between input

terminal and G)

OFF current

1.0 mA max.

ON response time

1 ms max. (See note)

OFF response time

1 ms max. (See note)

The response time is the time between the moment the A, B, or Z/IN input
turns ON or OFF and the moment the digital output is updated to the new
state. The specified response time may not be achieved during monitoring or

maintenance.

Item Specification
Model GRT1-CT1 GRT1-CT1-1
Output type NPN PNP
Number of outputs 1
Total output current 500 mA max.

Residual voltage

1.2 V max. (between output
terminal and G)

1.2 V max. (between output
terminal and V)

Leakage current

0.1 mA max.

0.1 mA max.

ON response time

1 ms max. (See note)

OFF response time

1 ms max. (See note)

The response time is the time between the moment the A, B, Z, or IN input
turns ON or OFF and the moment the digital output is updated to the new
state. The specified response time may not be achieved during monitoring or

maintenance.
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7-4-2 Hardware

Names and Functions of Parts

LED Indicators

LED Indicators
Display Unit status.

Terminal
Block

— Test Pins

Ral
F

Do ono olioolo oo ol

Buttons
Terminal Insertion Holes

The indicators on the front of the Counter Units are shown below.

CT1
[]Ts

AOOB

|| CT1-1
[]Ts
ACOB
Z/l 110

=l

Z/l 10
]

\

| -

TS Indicators
The green and red TS indicators show the status of the Slice I/O Unit itself. Refer to 2-

1-3 LED Indicators for details.

I/O Indicators
The I/O indicators show the status of the counter inputs and digital 1/O.

Name Color Indicator status 1/0 status
A Yellow O Lit Input A is ON.
Not lit Input A is OFF.
[
B Yellow O Lit Input B is ON.
Not lit Input B is OFF.
[
Z/l Yellow O Lit Input Z or digital input is ON.
- Not lit Input Z or digital input is OFF.
(0] Yellow ~- Lit The digital output is ON.
- Not lit The digital output is OFF.
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Hardware Settings

Internal Circuits
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There are no hardware settings required for the Counter Units.
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Wiring

GRT1-CT1 (NPN)

Dimensions (Unit: mm)

A |OUT

B \
Z/IN |N.C.
N.C.|N.C.
V |V

G G
b&_-

GRT1-CT1-1 (PNP)

A

ouT

B

N.C.

Z/IN

G

N.C.

N.C.

L 10

14.3

(74.4)

Connect the terminals of the Counter Unit according to the following dia-
grams.
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7-4-3

I/O Data Details
Output Data

The following table describes the data output from the Output Area allocated
in the Master to the Counter Unit. This data is used to set and control the
Counter Unit.

“n” is the first word in the Output Area allocated to the Counter Unit in the
Master.

Words

Bits

Definition

n and
n+1

00 to 15

Set Value
The Set Value is set between —2,147,483,648 and 2,147,483,647.

The Set Value will be transferred to the internal register specified by the Register Selection Bits (bits
00 to 02 of word n+2) when the Write Command Bit (bit 03 of word n+2) is turned ON.

n+2

00 to 02

Register Selection Bits

These bits determine for which internal register the Set Value (words n and n+1) will be used when
the Write Command Bit or Counter Data Display Command Bit (bit 03 or bit 04 of word n+2) is
turned ON.

Bit: 02 01 00
0 0 = Present Counter Value

0 1 = Present Frequency (frequency of A input signal in Hz)

0 0 = Capture Value Register

0 1 = Preset Value Register

1 0 = Range Value Register 0 (LL)

1 1 = Range Value Register 1 (UL)

1 0 = Not supported.

1 1 = Not supported.

03

Write Command Bit (See note.)

Turn ON this bit to write the Set Value (words n and n+1) to the internal register specified by the
Register Selection Bits (bits 00 to 02 of word n+2).

If the selected register is 000, 001, 010, 110, or 111, then nothing happens.

04

Counter Data Display Command Bit (See note.)

Turn ON this bit to change the register displayed in the Counter Data (words m and m+1) to the reg-
ister specified by the Register Selection Bits (bits 00 to 02 of word n+2). The specified register will
not change regardless of write actions.

05

Digital Input Enable Bit
This bit enables and disables the digital input.

OFF: The function assigned to the digital input is disabled.
ON: The function assigned to the digital input is enabled.

06 and
07

Digital Input Counter Reset Mode Bits
These bits set the counter reset mode for the digital input.
Bit: 07 06
0 0 = Not supported.
0 1 =The counter value is reset to zero on first rising edge of the digital input.
1 0 = The counter value is reset to zero on every rising edge of the digital input.
1 1 = Not supported.

08

Gate Control Bit
This bit enables and disables the counter.
OFF: Counting is enabled.

ON: Counting is disabled (i.e., no pulses are counted), and the Present Counter Value will not
change in response to encoder inputs.

The Present Counter Value can be changed using a reset or preset command even when counting
is disabled.

09

Capture Command Bit (See note.)
Turn ON this bit to store the Present Counter Value in the Capture Value Register.

10

Preset Command Bit (See note.)
Turn this bit ON (at time of starting) to set the Preset Value Register to the Present Counter Value.
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Words Bits Definition
n+2 11 Reset Command Bit (See note.)
(Cod’;t'”' Turn ON this bit to reset the Present Counter Value to 0.
ue
12 and | Output Control Bits
13 These bits control the digital output (OUT).
Bit: 13 12
0 0 = Digital output controlled by range (LL and UL).
0 1 = Digital output turned OFF.
1 0 = Digital output turned ON.
1 1 = Digital output turned ON.
14 and |Reserved.
15
Note  Each command is executed only once when the command bit is turned ON.
Command bits are not reset automatically and must be reset by the user.
Make sure to reset the command bit after execution of the command has been
completed (i.e., after the corresponding Completed Flag has turned ON in
word m+2). Also, make sure that all command bits are OFF when the Unit is
started, including starting a new Unit after Unit replacement.
Input Data The following table describes the data input from Counter Unit to the Input
Area allocated in the Master. This data is used to monitor counter data and
Counter Unit operating status.
“m” is the first word in the Input Area allocated to the Counter Unit in the Mas-
ter.
Word Bits Definition
m and 00 to 15 | Counter Data
m+1 The data from the Counter Unit specified by the Register Selection Bits (bits 00 to 02 of word n+2)
when the Counter Data Display Command Bit (bit 04 of n+2) was last turned ON is displayed here.
Check the Display Register Indication Bits (bits 00 to 02 of word m+2) to verify what data is currently
displayed here.
m+2 00 to 02 |Display Register Indication Bits
These bits indicate which register is displayed in words m and m+1.
Bit: 02 01 00
0 0 0 =PresentCounter Value
0 0 1 =PresentFrequency (frequency of A input signal in Hz)
0 1 0 = Capture Value Register
0 1 1 =Preset Value Register
1 0 0 =Range Value Register (LL)
1 0 1 =Range Value Register (UL)
1 1 0 =Notsupported
1 1 1 =Notsupported
“Not supported” means that no register is assigned to that bit combination.
03 Write Command Completed Flag
This flag turns ON when the Write Command has been completed (triggered by the Write Command
Bit, bit 03 of word n+2). This flag will turn OFF when the Write Command Bit is reset.
04 Multiple Commands Warning Flag
This flag will turn ON if more than one of the following bits was turned ON at the same time:
Word n+2, bits 03, 09, 10, and 11.
The commands will be executed but the results may be unexpected.
05 Reserved.
06 Underflow Flag
This flag will turn ON if the count value underflows. Counting will stop with the count value at the
lower limit. The lower limit is —2,147,483,648. To restart counting, preset or reset the counter value.
This flag will turn OFF when counting restarts.
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Word

Bits

Definition

m+2
(contin-
ued)

07

Overflow Flag

This flag will turn ON if the count value overflows. Counting will stop with the count value at the
upper limit. The upper limit is 2,147,483,647. To restart counting, preset or reset the counter value.
This flag will turn OFF when counting restarts.

08

Counter Operation Flag

This flag shows the status of counter operation. The counter operation can be controlled by the Gate
Control Bit (bit 08 of word n+2).

OFF: Stopped.
ON: In progress.

09

Capture Command Completed Flag

This flag turns ON when the Capture Command has been completed (triggered by the Capture
Command Bit, bit 09 of word n+2).This flag will turn OFF when the Capture Command Bit is reset.

10

Preset Command Completed Flag

This flag turns ON when the Preset Command has been completed (triggered by the Preset Com-
mand Bit, bit 10 of word n+2). This flag will turn OFF when the Preset Command Bit is reset.

11

Reset Command Completed Flag

This flag turns ON when the Reset Command has been completed (triggered by the Reset Com-
mand Bit, bit 11 of word n+2). This flag will turn OFF when the Reset Command Bit is reset.

12

Digital Input (IN) Status Flag
This flag shows the present status of the digital input.

OFF: Low (OFF)
ON: High (ON)

13

Reserved.

14

Digital Output Status Flag
This flag shows the present status of the digital output.

OFF: Low (OFF)
ON: High (ON)

15

Reserved.

7-4-4 Functions and Settings

Setting Special

Counter Unit

Functions
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The following functions are the same as those for the Digital I/O Units. Refer
to the sections given below for details.

Function Reference
I/O Power Supply Monitor | 4-4-1 I/O Power Supply Monitor
Contact Operation Counter | 4-4-4 Contact Operation Counter
Total ON Monitor Time 4-4-5 Total ON Time Monitor

Counter Unit functions are set using the Edit Unit Parameters Window. The
procedure for accessing the Edit Unit Parameters Windows depends on the
Support Software that is being used. The procedure for DeviceNet Configura-
tor (version 2.43 or higher) is given below as an example.
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1,2,3...

Functions Shared by

All Units

(1) Open the Network Configuration Window in the DeviceNet Configurator.

(2) Double-click the desired Slice 1/0 Terminal's icon or right-click the icon
and select Parameters - Edit to display the Edit Device Parameters Win-

dow shown below.
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(3) Select the desired Counter Unit from the list on the I/O Module Tab Page
and click the Edit Button. The Edit Unit Parameters Window will be dis-

played as shown below.
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Refer to the following sections for the items on the General Tab Page.

Function Reference

Comment

2-3-5 Unit Comments

Unit Conduction Time

2-3-4 Unit Conduction Time Monitor

Last Maintenance Date

2-3-8 Last Maintenance Date
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B Default Settings

The Default Setting Button on the General Tab Page will download the default
settings for all parameters on all tabs to the Counter Unit.

Setting Digital Output A Counter Unit supports one digital output. Use the following procedure to set
Functions functionality. The digital output can also be controlled according to the counter

value in comparison to a user-set range. Refer to Range 0 Tab Page on
page 250 for details.

1,2,3... 1. Click the OUT Tab in the Edit Unit Parameters Window to display the OUT
Tab Page shown below.

[| 2 1t $aeaneters @G7CATICTIE x
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(1] |.
o | s |

2. Select the digital output (No. 00) and click the Edit Button. The Edit Termi-
nal Dialog Box will be displayed.
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Setting Digital Input
Functions

1,2,3...

3. Set the items in the dialog box as shown in the following table.

Item

Description

1/0 Comment

Enter a comment for the digital output.

Detection Mode | Specify whether to keep track of the total ON time (unit: s) or
number of contact operations (unit: operations) for the main-

tenance counter of the digital output.
Value Enter the set value for the detection mode.

The value can be set to between 0 and 4,294,967,295 oper-
ations for the number of contact operations and to between
0 and 4,294,967,295 seconds for the total ON time.

The above settings are stored in non-volatile memory. If a setting is changed,
the Counter Unit must be reset before the new setting will be valid.

A Counter Unit supports one digital input. Use the following procedure to set
functionality. To set the functionality of the digital input rising and falling edges,
refer to the General Tab Page on page 246.

1. Click the IN Tab in the Edit Unit Parameters Window to display the IN Tab
Page shown below.
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2. Select the digital input (No. 00) and click the Edit Button. The Edit Terminal
Dialog Box will be displayed.
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3. Set the items in the dialog box as shown in the following table.

Item

Description

1/0 Comment

Enter a comment for the digital input.

Detection Mode

Specify whether to keep track of the total ON time (unit: s) or

Setting Counter
Functions

Help

General Tab Page
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number of contact operations (unit: operations) for the mainte-
nance counter of the digital input.
Value Enter the set value for the detection mode.

The value can be set to between 0 and 4,294,967,295 opera-
tions for the number of contact operations and to between 0
and 4,294,967,295 seconds for the total ON time.

The above settings are stored in non-volatile memory. If a setting is changed,
the Counter Unit must be reset before the new setting will be valid.

A Counter Unit supports one counter input.
Click the Counter Tab in the Edit Unit Parameters Window to display the
Counter Tab Page shown below.
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The Counter Tab Page contains up to three tab pages used to set various
counter functionality. The Range 0 Tab Page appears only when the Range 0
check box is selected.

Help is provided at the bottom of each tab page inside the Counter Tab Page,
along with the default setting and setting limits.

The General Tab Page is used to set counter operating parameters, as
described below.

These settings are stored in non-volatile memory. If a setting is changed, the
Counter Unit must be reset before the new setting will be valid.

M Configuration Tag

The configuration tag indicates the version of all the present counter parame-
ter settings. The configuration tag can be used to manage the parameter set-
tings as a group.
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The user can set the configuration tag to any value between 0 and 255. The
configuration tag is downloaded with the rest of the parameter settings to the
Counter Unit and uploaded with the rest of the parameter settings from the
Counter Unit.

H Counter Input Mode
Select one of the following counter input modes.

Counter input mode Description

Phase differential x1 | Phase-shifted pulses are received on inputs A and B.

*When the pulses on input A lead the pulses on input B, the
counter value is incremented on the falling edge of input A.

*When the pulses on input B lead the pulses on input A, the
counter value is decremented on the rising edge of input A.

Phase differential x2 | Phase-shifted pulses are received on inputs A and B.

*When the pulses on input A lead the pulses on input B, the
counter value is incremented.

* When the pulses on input B lead the pulses on input A, the
counter value is decremented.

* The counter value is changed on the rising and falling edges
of input A.

Phase differential x4 | Phase-shifted pulses are received on inputs A and B.

* When the pulses on input A lead the pulses on input B, the
counter value is incremented.

*When the pulses on input B lead the pulses on input A, the
counter value is decremented.

* The counter value is changed on the rising and falling edge
of both input A and input B.

Pulse and direction | Input A pulses are counted and input B determines the direc-

tion of counting.

* While input B is OFF, the counter value is incremented.

* While input B is ON, the counter value is decremented.

* The counter value is changed on the falling edge of input A.

Up/down Counter * The counter value is incremented when pulses are received
on input A.

* The counter value is decremented when pulses are received
on input B.

* The counter value is changed on the falling edge of input A
or B.

Phase Differential Counting
The following figure illustrates the operation of phase differential counting.

InputA | | F | 1 NV R rv 1
Input B N A A A R ) V)
xt (o] 1 | 2 | 3 | 2 | 1 | 2 |
x2 |0|1]2]3]4|5] 6 |[5]4]|3]2] 1 |2]3]4]

x4 | 0 [1]2]34]5]6|7[8[of1fi1] 12 [t1[10]9]8|7]6(5|4[3]2] 1 [2]3|4]5]6]|7]8]
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Pulse/Direction Counting
The following figure illustrates the operation of pulse/direction counting.

Input A

Input B |

Loft1f2]3]4f5]6[7 ] 8 [7]6[5]4[3[2] 1[0

Up/Down Counting
The following figure illustrates the operation of up/down counting.

Input A ;: ;: :: ;: ;: ;: :: ;:
Input B UUUUUUUU

[ 7]6]5[4]3[2[1]0]

[0 [1]2]3[4]5]6[7] 8

H Action on Input Rising Edge and Action on Input Falling Edge

Select the action to be executed on the rising or falling edge of the digital input
(Z-phase input).

Action Description
No Action No action is executed.
Capture The Present Counter Value is stored in the Capture Value Register.

The captured value can be retrieved at any time using the Counter
Data Display Command Bit (bit 04 of word n+2).

Reset The counter value is reset to 0.
Preset The counter value is set to the preset value.

M Action upon Bus Error
Select the action to be executed when a bus error occurs.

Action Description
Outputs are | The output status will be cleared until the bus error is removed, but the
Cleared counter value will still be updated according to the encoder inputs.

Outputs keep | The output status will continue to be updated and the counter value
functionality | will still be updated according to the encoder inputs.

H Action upon Bus Idle

Select the action to be executed when the bus goes idle (i.e., when an error
occurs in host communications, such as a DeviceNet or PROFIBUS error).

Action Description
Outputs are | The output status will be cleared until the bus idle is removed, but the
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Cleared

counter value will still be updated according to the encoder inputs.

Outputs keep
functionality

The output status will continue to be updated and the counter value
will still be updated according to the encoder inputs.

B Default Settings

Press the Default Setting Button on the General Tab Page to set the following
default values.

Setting Default value

Counter Input Mode

Phase differential x1

Action on Input Rising Edge | No Action

Action on Input Falling Edge | No Action
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Setting

Default value

Action upon Bus Error

Outputs are cleared.

Action upon Bus Idle

Outputs are cleared.

Configuration tag

(Not affected.)

Preset Tab Page

The Preset Tab Page is used to set the counter to a preset value. The counter
can be set to the preset value using the Action on Input Rising Edge or Action
on Input Falling Edge setting for the digital input or using the Preset Com-
mand Bit (bit 10 of word n+2).

Click the Preset Tab in the Edit Unit Parameters Window. The Preset Tab
Page will be displayed.
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H Preset Value

Set the Preset value Field to the desired preset value. The set value will be
stored in the Preset Value Register.

The following figure shows how the preset value works. In this example, a
fixed frequency is input from the encoder to the counter and the preset value
is set to 1000.

Count

Preset value = 1000

Time

Counter preset

The preset value can be set to between —2,147,483,648 (8000 0000 hex) and
2,147,483,647 (7FFF FFFF hex).

This setting is stored in non-volatile memory. If the setting is changed, the new
value is effective immediately.
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B Default Settings

Press the Default Setting Button on the Preset Tab Page to set the following

default value.

Setting Default value
Preset value 0
Range 0 Tab Page The tab page to set a comparison range is displayed only when the range is

enabled. Click the Range 0 Button on the Counter Tab Page to enable using
the range and display the Range 0 Tab Page. The digital output will not be
controlled by the comparison function unless a range is set.

Note  The digital output will be controlled by the Range only when the Output Con-
trol Bits (bits 12 and 13 of word n+2) are OFF.

The Range 0 Tab Page is used to set a comparison range for the counter
value. The range has a lower limit (LL) and an upper limit (UL). The digital out-
put can be controlled according to the counter value in respect to this range.

Click the Range 0 Tab in the Edit Unit Parameters Window. The Range 0 Tab

Page will be displayed.
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H Operation

The output will be controlled according to the relationship between the
counter value and the range settings as follows:

e If UL > LL, the digital output will be ON when LL < Counter value < UL,
and will be OFF otherwise.

e If UL < LL, the digital output will be OFF when UL < Counter value < LL,

and will be ON otherwise.

e If UL = LL, the digital output will be ON when LL = Counter value = UL,
and will be OFF otherwise.

The following figures illustrate the first two cases.
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Case1: UL>LL

L AN

CNT
ouT —

Case 2: UL<LL

CNT
our  L— |-

M Setting a Comparison Range

Enter the desired values in the Lower limit and Upper limit Fields. The values
can be between —2,147,483,648 (8000 0000 hex) and 2,147,483,647 (7FFF
FFFF hex).

These settings are stored in non-volatile memory. If a setting is changed, the
new value is effective immediately.

The range will be disabled if the range values are set to the minimum and
maximum values.

H Default Settings
Press the Default Setting Button on the Range 0 Tab Page to set the follow-
ing default values.

Setting Default value
Range 0 Disabled. (Option not selected.)
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7-5 GRT1-CP1-L Positioning Unit

This section describes the GRT1-CP1-L Positioning Unit.

7-5-1 Specifications
General Specifications
Item Specification

Unit power supply voltage

24 VDC (20.4 to 26.4 VDC)

I/0O power supply voltage

24 VDC (20.4 to 26.4 VDC)

Noise immunity

Conforms to IEC 61000-4-4, 2.0 kV (power lines)

Vibration resistance

10 to 60 Hz, 0.7-mm double amplitude; 60 to 150 Hz, 50 m/s?

Shock resistance

150 m/s?

Dielectric strength

500 VAC (between isolated circuits)

Insulation resistance

20 MQ minimum (between isolated circuits)

Ambient operating temperature

—10 to 55°C (with no icing or condensation)

Ambient operating humidity

25% to 85%

Operating environment

No corrosive gases

Ambient storage temperature

—25 to 65°C (with no icing or condensation)

Mounting

35-mm DIN Track mounting

Performance Specifications

Item

Specifications

Input points

3 counter inputs (A, B, and Z) and 1 digital input

Output points

2 digital outputs (settable)

Signal levels for A, B, and Z counter
inputs

24V or line driver interface
Set using a DIP switch. Refer to Hardware Settings on page 255.

Counter resolution

32-bit

Maximum pulse input frequency

100 kHz max. depending on the counter mode. Refer to I//O Signal Specifica-
tions on page 252 for details.

Overall response time

1 ms max. (See note.)

Isolation method

Photocoupler isolation between communications lines and inputs/output lines.
24-V interface: No isolation between input A, input B, input Z, digital input (IN),
and digital outputs (OUTO and OUT1).

Line-driver interface: Isolation between inputs A, B, and Z. No isolation between
digital input (IN) and digital outputs (OUTO and OUT1).

I/0 connection method

Screwless Terminal block

Note

The response time is the time between the moment the A, B, Z, or IN input

turns ON or OFF and the moment the digital output is updated to the new
state. The specified response time may not be achieved during monitoring or
maintenance.

I/O Signal Specifications

The encoder A and B inputs are phase differential signals for counting. The
encoder input Z is a zero marker each revolution. The A, B and Z inputs may
be either 24 V or line driver levels according to the DIP switch setting. Refer to
Hardware Settings on page 255.
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Encoder A, B, and Z 24V Inputs

Inputs ltom

Specification

Input type

PNP

Number of inputs

3 (encoder inputs A, B, and Z)

ON voltage

18.6 VDC min. (between input terminal and G terminal)

ON current

3.0 mA min.

OFF voltage

4.0 VDC max. (between input terminal and G terminal)

OFF current

1.0 mA max.

Maximum input signal
frequency

60 kHz for pulse/direction counter mode
60 kHz for up/down counter mode
30 kHz for phase differential counter mode (x1, x2, or x4)

Line Driver Inputs

Item

Specification

ON voltage

2.0 VDC min. (RS-422 line driver-compatible level)

OFF voltage

0.8 VDC max. (RS-422 line driver-compatible level)

Number of inputs

3 (encoder inputs A, B, and Z)

Maximum input signal
frequency

100 kHz for pulse/direction counter mode
100 kHz for up/down counter mode
50 kHz for phase differential counter mode (x1, x2, or x4)

Digital Input (IN)

Item

Specification

Input type

PNP

Number of inputs

1

ON voltage

15.0 VDC min. (between input terminal and G terminal)

ON current

3.0 mA min.

OFF voltage

5.0 VDC max. (between input terminal and G terminal)

OFF current

1.0 mA max.

ON response time

1 ms max. (See note.)

OFF response time

1 ms max. (See note.)

Note The response time is the time between the moment the A, B, Z, or IN input
turns ON or OFF and the moment the digital output is updated to the new
state. The specified response time may not be achieved during monitoring or
maintenance.

Digital Outputs
(OUTO and OUTY) Item Specification
Output type PNP
Number of outputs 2
Total output current 500mA max.
Residual voltage 1.2 V max.
Leakage current 0.1 mA max.
ON response time 1 ms max. (See note.)
OFF response time 1 ms max. (See note.)
Output short-circuit protection None
Off-wire detection None
Note The response time is the time between the moment the A, B, Z or IN input

turns ON or OFF and the moment the digital output is updated to the new
state. The specified response time may not be achieved during monitoring or
maintenance.
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7-5-2 Hardware

Names and Functions of Parts

LED Indicators

254

Front of Unit with
Terminal Block Removed

CP1-L
LED Indicators Qrs
A, BODOZ |

Display Unit status. 00701
|

—]

@ H

[~ Test Pins
Release Buttons
Terminal Insertion
Holes

I
I

Terminal
Block

DIP Switch
Sets 24-V or line-driver
interface.
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The indicators on the front of the Positioning Unit are shown below.
Y i Y

CP1-L '
[]Ts

A BOOZ I
00[] 01
]

TS Indicators

The green and red TS indicators show the status of the Slice I/O Unit itself.
Refer to 2-1-3 LED Indicators for details.

I/O Indicators

The I/O indicators show the status of the counter inputs and digital 1/O.

Inputs A and B from the rotary encoder share one indicator. Input Z from the
rotary encoder and the digital input (IN) also share one indicator. The shared
indicators are controlled via an exclusive-OR of the two inputs, e.g., the indi-
cator is OFF when both inputs are ON or both inputs are OFF.

The two digital outputs each have a separate indicator. The I/O Indicators are
described in the following table.

Name Color Indicator 1/0 status
status
A B Yellow . Lit Either input A or input B is ON and the
BN other input is OFF.
Not lit Inputs A and B are either both ON or
both OFF.
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Name Color Indicator 1/0 status
status
Z, | Yellow . Lit Either input Z or the digital inputis ON
BN and the other input is OFF.
Not lit Input Z and the digital input are either
- both ON or both OFF.
(O]0] Yellow o Lit Digital output 0 is ON.
- Not lit Digital output 0 is OFF.
o1 Yellow o Lit Digital output 1 is ON.
- Not lit Digital output 1 is OFF.
Hardware Settings The DIP switch on the board inside the Positioning Unit must be set to select
the required interface. Either a 24-V or line driver interface can be used.
DIP switch setting Interface
All pins ON 24V
All pins OFF Line driver

The DIP switch is accessed as shown below. It has four pins.

Set the interface on the DIP switch inside the
Positioning Unit. Use a flat-blade screwdriver to similar
tool to make setting the pins easier.

Release the lock levers and pull out the
terminal block.
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Internal Circuits GRT1-CP1-L Set to 24 V Mode
Base block Main block Tebfl ’c*)‘ci';a'
L 3
i i /O LED J_ | & ouro
OUT1
| | |
1 !
L —R |
o SR
! ! |@ o
| | I H
L Internal VOLED () | Voltage b
: ! circuits ey step-down = '
| | ! : A
| | | 5
L | W Lo 5
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| [ Ve K | .
| | 1 1
| | 1 1
| | | 1
| | \ H
| | ) 1
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: : Internal _r@
: ! circuits . ! 5 G
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Wiring

GRT1-CP1-L Set to Line Driver Mode

Base block Main block Teglfgciﬂa'
1/0 LED (o
M
Internal VS LED (29) | Voltage
circuits > step-down
p.
©
©
©
©
Internal
circuits
¢ ©

ouTo
OUTH1

A+
B+
Z+

A—
B-
-

(2%)

Connect the terminals of the Positioning Unit according to the following dia-
grams. The connections depend on the counter input signal interface that is

set.

24-V rotary encoder
(all DIP switch pins ON)

A |N.C.
B |N.C.
Z |[N.C.
IN |OUTO
VvV |OUT1
G G

Line driver rotary encoder
(all DIP switch pins OFF)

A+ | A-
B+ | B-
7+ | Z-
IN |OUTO
V.  |OUTH
G |G
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Dimensions (Unit: mm)

7-5-3

[ |
L 10

14.3

(74.4)

I/O Data Details
Output Data

The following table describes the data output from the Output Area allocated
in the Master to the Positioning Unit. This data is used to set and control the
Positioning Unit.

“n” is the first word in the Output Area allocated to the Counter Unit in the
Master.

Word Bits Definition
n and 00to 15 |Set Value
n+1 The Set Value is set between —2,147,483,648 and 2,147,483,647.
The Set Value will be transferred to the internal register specified by the Register Selection Bits
(bits 00 to 02 of word n+2) when the Write Command Bit (bit 03 of word n+2) is turned ON.
n+2 00 to 02 | Register Selection Bits

These bits determine for which internal register the Set Value (words n and n+1) will be used when

the Write Command Bit or Counter Data Display Command Bit (bit 03 or bit 04 of word n+2) is
turned ON.
Bit: 02 01 00
0 0 0 =PresentCounter Value
0 0 1 =PresentFrequency (frequency of A input signal in Hz)
0 1 0 = Capture Value Register
0 1 1 =Preset Value Register
1 0 0 =Range Value Register 0 (LLO)
1 0 1 =Range Value Register 1 (ULO)
1 1 0 =Range Value Register 0 (LL1)
1 1 1 =Range Value Register 1 (UL1)

03

Write Command Bit (See note.)

Turn ON this bit to write the Set Value (words n and n+1) to the internal register specified by the
Register Selection Bits (bits 00 to 02 of word n+2).

If the selected register is 000, 001, or 010, then nothing happens.
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Word Bits Definition
n+2 04 Counter Data Display Command Bit (See note.)
(contin-

Turn ON this bit to change the register displayed in the Counter Data (words m and m+1) to the
register specified by the Register Selection Bits (bits 00 to 02 of word n+2). The specified register
will not change regardless of write actions.

05 Digital Input Enable Bit
This bit enables and disables the digital input.

OFF: The function assigned to the digital input is disabled.
ON: The function assigned to the digital input is enabled.

06 and Z Input Counter Reset Mode Bits

ued)

07 These bits set the counter reset mode for the Z input.
Bit: 07 06
0 0 =Zinputisignored
0 1 =The counter value is reset to zero on first rising edge of the Z input.
1 0 =The counter value is reset to zero on every rising edge of the Z input.
1 1 =The counter value is reset to zero on every rising edge of the Z input if the digital input
(IN) is ON.
08 Gate Control Bit
This bit enables and disables the counter.
OFF: Counting is enabled.
ON: Counting is disabled (i.e., no pulses are counted), and the Present Counter Value will not
change in response to encoder inputs.
The Present Counter Value can be changed using a reset or preset command even when counting
is disabled.
09 Capture Command Bit (See note.)
Turn ON this bit to store the Present Counter Value in the Capture Value Register.
10 Preset Command Bit (See note.)
Turn ON this bit to set the Preset Value Register to the Present Counter Value.
11 Reset Command Bit (See note.)

Turn ON this bit to reset the Present Counter Value to 0.
12 and Output 0 Control Bits
13 These bits control digital output 0 (OUTO).

Bit: 13 12
0 O = Digital output O controlled by range 0 (LLO and ULO).

0 1 = Digital output O turned OFF.

1 0 = Digital output 0 turned ON.
1 1 = Digital output O turned ON.

14 and Output 1 Control Bits
15 These bits control digital output 1 (OUT1).
Bit: 15 14

0 O = Digital output 1 controlled by range 1 (LL1 and UL1).
0 1 = Digital output 1 turned OFF.
1
1

0 = Digital output 1 turned ON.
1 = Digital output 1 turned ON.

Note  Each command is executed only once when the command bit is turned ON.
Command bits are not reset automatically and must be reset by the user.
Make sure to reset the command bit after execution of the command has been
completed (i.e., after the corresponding Completed Flag has turned ON in
word m+2). Also, make sure that all command bits are OFF when the Unit is
started, including when starting a new Unit after Unit replacement.
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Input Data The following table describes the data input from Positioning Unit to the Input
Area allocated in the Master. This data is used to monitor counter data and
Positioning Unit operating status.
“m” is the first word in the Input Area allocated to the Counter Unit in the Mas-
ter.
Words Bits Definition
m and 00to 15 |Counter Data
m-+1 The data from the Counter Unit specified by the Register Selection Bits (bits 00 to 02 of word n+2)
when the Counter Data Display Command Bit (bit 04 of n+2) was last turned ON is displayed here.
Check the Display Register Indication Bits (bits 00 to 02 of word m+2) to verify what data is cur-
rently displayed here.
m+2 00 to 02 |Display Register Indication Bits
These bits indicate which register is displayed in words m and m+1.
Bit: 02 01 00
0 0 O =PresentCounter Value
0 0 1 =PresentFrequency (frequency of A input signal in Hz)
0 1 0 = Capture Value Register
0 1 1 =Preset Value Register
1 0 0 =Range Value Register 0 (LLO)
1 0 1 =Range Value Register 0 (ULO)
1 1 0 =Range Value Register 1 (LL1)
1 1 1 =Range Value Register 1 (UL1)
03 Write Command Completed Flag
This flag turns ON when the Write Command has been completed (triggered by the Write Com-
mand Bit, bit 03 of word n+2). This flag will turn OFF when the Write Command Bit is reset.
04 Multiple Commands Warning Flag
This flag will turn ON if more than one of the following bits was turned ON at the same time:
Word n+2, bits 03, 09, 10, and 11.
The commands will be executed but the results may be unexpected.
05 Reserved.
06 Underflow Flag
This flag will turn ON if the count value underflows. Counting will stop with the count value at the
lower limit. The lower limit is —2,147,483,648. To restart counting, preset or reset the counter value.
This flag will turn OFF when counting restarts.
07 Overflow Flag
This flag will turn ON if the count value overflows. Counting will stop with the count value at the
upper limit. The upper limit is 2,147,483,647. To restart counting, preset or reset the counter value.
This flag will turn OFF when counting restarts.
08 Counter Operation Flag
This flag shows the status of counter operation. The counter operation can be controlled by the
Gate Control Bit (bit 08 of word n+2).
OFF: Stopped.
ON: In progress.
09 Capture Command Completed Flag
This flag turns ON when the Capture Command has been completed (triggered by the Capture
Command Bit, bit 09 of word n+2).This flag will turn OFF when the Capture Command Bit is reset.
10 Preset Command Completed Flag
This flag turns ON when the Preset Command has been completed (triggered by the Preset Com-
mand Bit, bit 10 of word n+2). This flag will turn OFF when the Preset Command Bit is reset.
11 Reset Command Completed Flag
This flag turns ON when the Reset Command has been completed (triggered by the Reset Com-
mand Bit, bit 11 of word n+2). This flag will turn OFF when the Reset Command Bit is reset.
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Words

Bits

Definition

m+2

(contin-
ued)

12

Digital Input (IN) Status Flag
This flag shows the present status of the digital input.

OFF: Low (OFF)
ON: High (ON)

13

Encoder Input Z Status Flag
This flag shows the present status of the encoder Z input.

OFF: Low (OFF)
ON: High (ON)

14

Digital Output 0 (OUTO) Status Flag
This flag shows the present status of digital output 0.

OFF: Low (OFF)
ON: High (ON)

15

Digital Output 1 (OUT1) Status Flag
This flag shows the present status of digital output 1.

OFF: Low (OFF)
ON: High (ON)

7-5-4 Functions and Settings

The following functions are the same as those for the Digital I/O Units. Refer
to the sections given below for details.

Function Reference
I/O Power Supply Monitor | 4-4-1 I/O Power Supply Monitor
Contact Operation Counter | 4-4-4 Contact Operation Counter
Total ON Monitor Time 4-4-5 Total ON Time Monitor
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Setting Special Positioning Unit functions are set using the Edit Unit Parameters Window. The
Positioning Unit procedure for accessing the Edit Unit Parameters Windows depends on the
Functions Support Software that is being used. The procedure for DeviceNet Configura-

tor (version 2.43 or higher) is given below as an example.

1,2,3... (1) Open the Network Configuration Window in the DeviceNet Configurator.

(2) Double-click the desired Slice 1/0 Terminal's icon or right-click the icon
and select Parameters - Editto display the Edit Device Parameters Win-
dow shown below.
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(3) Select the desired Positioning Unit from the list on the /O Module Tab
Page and click the Edit Button. The Edit Unit Parameters Window will be
displayed as shown below.
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Functions Shared by Refer to the following sections for the items on the General Tab Page.

All Units Function Reference
Comment 2-3-5 Unit Comments
Unit Conduction Time 2-3-4 Unit Conduction Time Monitor
Last Maintenance Date 2-3-8 Last Maintenance Date

H Default Settings

The Default Setting Button on the General Tab Page will download the default
settings for all parameters on all tabs to the Positioning Unit. The values on
the tab pages will not be updated.

Setting Digital Output A Positioning Unit supports two digital outputs. Use the following procedure to

Functions set functionality. The digital outputs can also be controlled according to the
counter value in comparison to user-set ranges. Refer to Range 0 and Range
1 Tab Pages on page 269 for details.

1,2,3... 1. Click the OUT Tab in the Edit Unit Parameters Window to display the OUT
Tab Page shown below.

1l Ll F e aerdess O] GRTI-EPI-L X
Garannl  OUT l'f‘l i :"ﬂi'lfﬂru}l
hin | 140 Commure [ CrptmcEnn I '-’uai

1=

e

£l

2. Select the digital output (No. 00 or 01) and click the Edit Button. The Edit
Terminal Dialog Box will be displayed.

ran vemmnal x|
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Setting Digital Input
Functions

1,2,3...

264

3. Set the items in the dialog box as shown in the following table.

Item Description
I/O Comment Enter a comment for the digital output.

Detection Mode | Specify whether to keep track of the total ON time (unit: s) or
number of contact operations (unit: operations) for the main-
tenance counter of the digital output.

Value Enter the set value for the detection mode.

The value can be set to between 0 and 4,294,967,295 oper-
ations for the number of contact operations and to between
0 and 4,294,967,295 seconds for the total ON time.

The above settings are stored in non-volatile memory. If a setting is changed,
the Positioning Unit must be reset before the new setting will be valid.

A Positioning Unit supports one digital input. Use the following procedure to
set functionality. To set the functionality of the digital input rising and falling
edges, refer to the General Tab Page on page 265.

1. Click the IN Tab in the Edit Unit Parameters Window to display the IN Tab
Page shown below.
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2. Select the digital input (No. 00) and click the Edit Button. The Edit Terminal
Dialog Box will be displayed.
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Section 7-5

Setting Positioning
Functions

Help

General Tab Page

3. Set the items in the dialog box as shown in the following table.

Item Description
I/l0 Comment Enter a comment for the digital input.

Detection Mode | Specify whether to keep track of the total ON time (unit: s) or
number of contact operations (unit: operations) for the mainte-
nance counter of the digital input.

Value Enter the set value for the detection mode.

The value can be set to between 0 and 4,294,967,295 opera-
tions for the number of contact operations and to between 0
and 4,294,967,295 seconds for the total ON time.

The above settings are stored in non-volatile memory. If the setting is
changed, the Positioning Unit must be reset before the new setting will be
valid.

A Positioning Unit supports one counter input.

Click the Positioning Tab in the Edit Unit Parameters Window to display the
Positioning Tab Page shown below.
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The Positioning Tab Page contains up to four tab pages used to set various
counter functionality. The Range 0 and Range 1 Tab Pages appear only when
the Range 0 and Range 1 Check Boxes are selected.

Help is provided at the bottom of each tab page inside the Positioning Tab
Page, along with the default setting and setting limits.

The General Tab Page is used to set operating parameters, as described
below.

These settings are stored in non-volatile memory. If a setting is changed, the
Positioning Unit must be reset before the new setting will be valid.

H Configuration Tag

The configuration tag indicates the version of all the present counter parame-
ter settings. The configuration tag can be used to manage the parameter set-
tings as a group.

265



GRTI1-CPI-L Positioning Unit Section 7-5

266

The user can set the configuration tag to any value between 0 and 255. The
configuration tag is downloaded with the rest of the parameter settings to the
Counter Unit and uploaded with the rest of the parameter settings from the
Counter Unit.

H Counter Input Mode
Select one of the following counter input modes.

Counter input mode Description
Phase differential x1 | Phase-shifted pulses are received on inputs A and B.

*When the pulses on input A lead the pulses on input B, the
counter value is incremented on the falling edge of input A.
*When the pulses on input B lead the pulses on input A, the
counter value is decremented on the rising edge of input A.

Phase differential x2 | Phase-shifted pulses are received on inputs A and B.

*When the pulses on input A lead the pulses on input B, the
counter value is incremented.

* When the pulses on input B lead the pulses on input A, the
counter value is decremented.

* The counter value is changed on the rising and falling edges
of input A.

Phase differential x4 | Phase-shifted pulses are received on inputs A and B.

* When the pulses on input A lead the pulses on input B, the
counter value is incremented.

*When the pulses on input B lead the pulses on input A, the
counter value is decremented.

* The counter value is changed on the rising and falling edge
of both input A and input B.

Pulse and direction | Input A pulses are counted and input B determines the direc-
tion of counting.

* While input B is OFF, the counter value is incremented.

* While input B is ON, the counter value is decremented.

* The counter value is changed on the falling edge of input A.

Up/down Counter * The counter value is incremented when pulses are received
on input A.

* The counter value is decremented when pulses are received
on input B.

* The counter value is changed on the falling edge of input A
or B.

Phase Differential Counting
The following figure illustrates the operation of phase differential counting.

InputA | | F | 1 NV R rv 1
Input B N A A A R ) V)
xt (o] 1 | 2 | 3 | 2 | 1 | 2 |
x2 |0|1]2]3]4|5] 6 |[5]4]|3]2] 1 |2]3]4]

x4 | 0 [1]2]34]5]6|7[8[of1fi1] 12 [t1[10]9]8|7]6(5|4[3]2] 1 [2]3|4]5]6]|7]8]
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Pulse/Direction Counting
The following figure illustrates the operation of pulse/direction counting.

Input A

Input B |

Loft1f2]3]4f5]6[7 ] 8 [7]6[5]4[3[2] 1[0

Up/Down Counting
The following figure illustrates the operation of up/down counting.

Input A ;: ;: :: ;: ;: ;: :: ;:
Input B UUUUUUUU

[0 [1]2]3f4f5]6]7] 8 [7[6]5]4[3][2][1]0]

H Action on Input Rising Edge and Action on Input Falling Edge
Select the action to be executed on the rising or falling edge of the digital input

(IN).
Action Description

No Action No action is executed.

Capture The Present Counter Value is stored in the Capture Value Register.
The captured value can be retrieved at any time using the Counter
Data Display Command Bit (bit 04 of word n+2).

Reset The counter value is reset to 0.

Preset The counter value is set to the preset value in the Preset Value Regis-
ter.

M Action upon Bus Error
Select the action to be executed when a bus error occurs.

Action Description
Outputs are | The output status will be cleared until the bus error is removed, but the
Cleared counter value will still be updated according to the encoder inputs.

Outputs keep | The output status will continue to be updated and the counter value
functionality | will still be updated according to the encoder inputs.

H Action upon Bus Idle

Select the action to be executed when the bus goes idle (i.e., when an error
occurs in host communications, such as a DeviceNet or PROFIBUS error).

Action Description
Outputs are | The output status will be cleared until the bus idle is removed, but the
Cleared counter value will still be updated according to the encoder inputs.

Outputs keep | The output status will continue to be updated and the counter value
functionality | will still be updated according to the encoder inputs.
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H Default Settings
Press the Default Setting Button on the General Tab Page to set the following
default values.

Setting Default value

Counter Input Mode Phase differential x1

Action on Input Rising Edge | No Action

Action on Input Falling Edge | No Action

Action upon Bus Error Outputs are cleared.
Action upon Bus Idle Outputs are cleared.
Configuration tag (Not affected.)
Preset Tab Page The Preset Tab Page is used to set the counter to a preset value. The counter

can be set to the preset value using the Action on Input Rising Edge or Action
on Input Falling Edge setting for the digital input or using the Preset Com-
mand Bit (bit 10 of word n+2).

Click the Preset Tab in the Edit Unit Parameters Window. The Preset Tab
Page will be displayed.
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Range 0 and Range 1 Tab

Pages

Note

H Preset Value

Set the Preset value Field to the desired preset value. The set value will be
stored in the Preset Value Register.

The following figure shows how the preset value works. In this example, a
fixed frequency is input from the encoder to the counter and the preset value
is set to 1000.

Count

Preset value = 1000

Time
Counter preset

The preset value can be set to between —2,147,483,648 (8000 0000 hex) and
2,147,483,647 (7FFF FFFF hex).

This setting is stored in non-volatile memory. If the setting is changed, the new
value is effective immediately.

B Default Settings

Press the Default Setting Button on the Preset Tab Page to set the following
default value.

Setting Default value

Preset value 0

A Positioning Unit supports two comparison ranges, one for each digital out-
put. The tab page to set a comparison range is displayed only when the range
is enabled. Click the Range 0 or Range 1 Button on the Positioning Tab Page
to enable using the range and display the Range 0 or Range 1 Tab Page. The
digital output will not be controlled by the comparison function unless the cor-
responding range is set.

The Range 0 Tab Page is used to describe the functionality in this manual, but
the functionality is the same for range 1.

The digital output will be controlled by the corresponding range only when the
Output 0 Control Bits (bits 12 and 13 of word n+2) or Output 1 Control Bits
(bits 14 and 15 of word n+2) are OFF.
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270

The Range 0 Tab Page is used to set a comparison range for the counter
value. The range has a lower limit (LLO) and an upper limit (ULO). The digital
output can be controlled according to the counter value in respect to this
range. Range 0 controls the digital output 0 (OUTO).

Click the Range 0 Tab in the Edit Unit Parameters Window. The Range 0 Tab
Page will be displayed.
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H Operation

The output will be controlled according to the relationship between the
counter value and the range settings as follows:

e If ULO > LLO, digital output O will be ON when LLO < Counter value < ULO,
and will be OFF otherwise.

e If ULO < LLO, digital output O will be OFF when ULO < Counter value <
LLO, and will be ON otherwise.

e [f ULO = LLO, digital output 0 will be ON when LLO = Counter value = ULO,
and will be OFF otherwise.

The following figures illustrate the first two cases.
Case 1: ULO > LLO

LLO | N
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Case 2: ULO< LLO

ULo . N
//

M Setting a Comparison Range

Enter the desired values in the Lower limit and Upper limit Fields. The values
can be between —2,147,483,648 (8000 0000 hex) and 2,147,483,647 (7FFF
FFFF hex).

These settings are stored in non-volatile memory. If a setting is changed, the
new value is effective immediately.

The range will be disabled if the range values are set to the minimum and
maximum values.

H Default Settings
Press the Default Setting Button on the Range 0 or Range 1 Tab Page to set
the following default values.

Setting Default value
Range 0 Disabled. (Option not selected.)
Range 1 Disabled. (Option not selected.)
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SECTION 8
Other Units

This section provides the basic specifications and shows the components, wiring diagrams, and dimensions for the other
Units used in Slice I/O Terminals.

8-1 GRTI1-TBR Right Turnback Unit . ......... ... .. ... .. ... .. .... 274
8-2 GRTI-TBL Left Turnback Unit . .......... ... ..o, 274
8-3  GRT1-PD2 and GRT1-PD2G I/O Power Feed Units .. ................. 275
8-4 GRTI1-PD8(-1) I/O Power Feed Units and GRT1-PC8(-1) I/O Power Connection

UL &ttt et e e 277
85 GRTI-ENDEndUnit .. ...t e e e e 279
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GRTI1-TBR Right Turnback Unit Section 8-1

8-1 GRT1-TBR Right Turnback Unit

When a Slice I/0 Terminal is divided into blocks to expand the system, mount
a GRT1-TBR Right Turnback Unit to the right side of the first block, start a
new block with a GRT1-TBL Left Turnback Unit, and connect the two Turnback
Units with a GCN2-100 Turnback Cable.

Component Names
and Functions o

Turnback Cable connector

o o e o e e

Dimensions
19.5
[e2]
] ol o
=
O
;‘é o
[ °
(D e u
g Y] (] 2.2 55.7 J
K 12.5 e

8-2 GRT1-TBL Left Turnback Unit

When a Slice I/0 Terminal is divided into blocks to expand the system, mount
a GRT1-TBR Right Turnback Unit to the right side of the first block, start a
new block with a GRT1-TBL Left Turnback Unit, and connect the two Turnback
Units with a GCN2-100 Turnback Cabile.

Note = When dividing the power supply, always wire the power from the same power
supply that supplies the Communications Unit.
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Component Names

and Functions s -~
ompon GRT1-TBL
-FI N‘?n UNIT PR (]
§ LED Indicators
u"“'*“=r-"§ 1omR [ Indicate the power supply status.

Connector for

Turnback Cable —m— ]

il
ﬁ:l.l‘.‘ I—I Unit power supply terminals
3 I‘cﬁ O Supply power to the internal circuits of this Unit
- ﬁ;u; O and the connected Slice 1/0 Units.
_3.::: 1/0 power supply terminals
j:tll: = These terminals supply power to external I/O
%\\ devices connected to this Unit.
Dimensions
el
=Umi’s =
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(3]
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D) ]
o [ 7 X 2
]
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O o
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1 Seut 1
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231 o
324 17.1 o
. 61.2 368
15 69.7 58 24

8-3 GRT1-PD2 and GRT1-PD2G I/0 Power Feed Units

These Units are used to feed additional 1/0 power within the Slice 1/0 Termi-

nal.
Item Specification

Model GRT1-PD2 | GRT1-PD2G
Power supply volt- 20.4 t0 26.4 VDC (24 VDC, —15 to +10%)
age

Current capacity 4A

Overcurrent protec- | --- Yes

tion

Reverse-current pro- | --- Yes
tection

V terminals 2 2

G terminals 2 2
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Component Names

ltem Specification
Reset terminals 1
Reset V (R) termi- | --- 1
nals

and Functions

LED Indicators
I/0 PWR Indicator
ERR Indicator

276

There are three methods that can be used to reset the overcurrent status of
GRT1-PD2G.

* Short the RESET terminal to the V (R) terminal. The overcurrent protec-
tion function will be automatically reset.

e Connect the RESET terminal to an output terminal of a Transistor Output
Unit (e.g., the GRT1-OD4-1 (PNP)) and turn ON the output signal for at
least 100 ms. If the Output Unit and 1/0 Power Feed Unit are connected to
different I/O power sources, ground them to the same point.

e Turn the power supply OFF and ON. The overcurrent protection function
will be automatically reset.

LED Indicators
Indicate the status of
the power supply.

LED Indicators

These indicators show
the power supply status
and the overcurrent status.

Terminal block

Terminal block

GRT1-PD2 GRT1-PD2G

The 1/0O PWR indicator shows the status of the I/O power supply.

The ERR indicator shows the status of the overcurrent protection function.

Name Color Status Meaning
I/O PWR |Green Lit Normal status | 1/O power is being supplied nor-
mally.
Not lit Error status or |1/O power is not being supplied
no power or an overcurrent occurred.
ERR Red Lit Error status An overcurrent occurred.
Not lit Normal status | 1/O power is being supplied nor-
or no power mally or I/O power is not being
supplied.




GRTI1-PDS(-1) 1/0 Power Feed Units and GRT1-PC8(-1) 1/0 Power Connection Units Section 8-4

Wiring
NC | NC RESET| NC
B
NC | NC L _|vmr | NC
NC | NC NC | NC
24VDC v v 24vDC | v v
] ]
| G G | G G
NC | NC NG | NC
GRT1-PD2 GRT1-PD2G

Note The RESET and V(R) terminals may be permanently bridged to achieve an
automatic reset of the overcurrent protection.

Dimensions

141 74.4

| (74.4)

h h 01

O|O

oo
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8-4 GRT1-PD8(-1) I/O Power Feed Units and GRT1-PC8(-1) I/O
Power Connection Units

The GRT1-PD8 and GRT1-PD8-1 are used to provide additional I/O power
within the Slice I1/0 Terminal. The GRT1-PD8, GRT1-PD8-1, GRT1-PC8 and
GRT1-PC8-1 are used to provide extra voltage and ground terminals, i.e., for
8-point Input Units and 8-point Output Units.

Item Specification
Model GRT1-PC8 and GRT1-PD8 and
GRT1-PC8-1 GRT1-PD8-1
I/O power feed voltage (from | --- 20.4 t0 26.4 VDC
terminal connector) (24 VDC —-15% to +10%)
I/O power feed current (from | --- 4 A max.
terminal connector)
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Item Specification

Number of voltage terminals | GRT1-PC8: Eight GRT1-PD8: Eight
GRT1-PC8-1: Four GRT1-PD8-1: Four

Number of ground terminals | GRT1-PC8: Four GRT1-PD8: Four
GRT1-PC8-1: Eight GRT1-PD8-1: Eight

I/0 power voltage (to voltage |20.4 to 26.4 VDC

terminal) (24 VDC —15% to +10%)

I/0O power current (to voltage | 0.75 A max. per terminal

terminal) 4 A max. per Unit

Isolation between Unit 20 MQ min. at 250 VDC

power and I/O power

Component Names and Functions (Same for GRT1-PD8, GRT1-PD8-1, GRT1-PC8 and
GRT1-PC8-1)

LED Indicators
Indicate the status of
the power supply. — K

Terminal block

Wiring
GRT1-PD8-1 GRT1-PD8 GRT1-PC8-1 GRT1-PC8
G | @ v v G | G v v
v Vv Vv Vv Y Y Vv Vv
G | G G | G G | G G | G
G | & v | v G | G VoIV
24vDC |, Vv 24VDC | v Vi Y \Y \ v
L 1e|ae| T _|a|a G | G G| @

For examples of wiring in combination with the GRT1-ID8 or GRT1-1D8-1,
refer to 4-6-3 Eight-point DC Input Units: GRT1-ID8 (NPN) and GRT1-ID8-1
(PNP). For examples of wiring in combination with the GRT1-OD8, GRT1-
OD8-1, or GRT1-OD8G-1 refer to 4-6-4 Eight-point Transistor Output Units:
GRT1-0OD8 (NPN), GRT1-OD8-1 (PNP), and GRT1-OD8G-1 (PNP).
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Dimensions (Same for GRT1-PD8, GRT1-PD8-1, GRT1-PC8 and GRT1-PC8-1)
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8-5 GRT1-END End Unit

An End Unit must be mounted at the very end of the Slice I/0 Terminal.

R
A
BD \
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Dimensions
19.5 >

IS :

TS =y
o)

O

o)

U i > @-//__

pa g‘f 55.7 I 15

280



SECTION 9
Troubleshooting

This section describes error processing and troubleshooting procedures needed to keep the Slice I/O Units operating
properly.
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Troubleshooting Overview Section 9-1

9-1 Troubleshooting Overview
9-1-1 Checking the Slice I/0 Terminal’s Status

The following two methods can be used to check for Slice 1/0O Terminal errors.
Use the appropriate method for the conditions.

Method Programming Features
Device
Using LED indicators | Not required. The general error status can be determined
without using the Programming Device.
Using Programming | Required. The Programming Device can be used to
Device find detailed information about the error
from the error contents.

9-1-2 LED Indicators

The following LED indicators in the Slice I/O Terminal show the system status.
The Slice 1/0O Terminal is operating normally when all of the LED indicators
are lit green (including indicators on the Communications Unit, Slice I/O Units,
Turnback Units, etc.).

Example: Slice I/0 Terminal with a DeviceNet Communications Unit

MS LED: Indicates the status of the DeviceNet Communications Unit.
NS LED: Indicates the status of DeviceNet communications.

TS LED: Indicates the status of the entire Slice 1/0 Terminal.

UNIT PWR: Indicates the status of the Unit power supply.

I/0O PWR: Indicates the status of the I/O power supply.

l TS LEDs: Indicate the status of each Slice 1/O Unit.
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LED Indicators and Error Processing

Section 9-2

9-2 LED Indicators and Error Processing

The following table shows the meaning of the LED indicators on each Unit
used in a Slice I/O Terminal, as well as error processing required when an
error is indicated.

Unit LED Color | Status Meaning Likely cause of error
name
Communica- |MS Green | _ws | Unit operating normally.
tions Unit P
(DeviceNet --- ws | Power is not being supplied to | Check whether power is being supplied by
?omTJunthac-i' B | the Unit. the Unit power supply.
clgPoSrs QI,IK.)I\?WI)_ Red _wms _ | Unit hardware failure Turn the power OFF and then ON again.
PG Replace the Unit if the error recurs.
Red Parameter data is invalid. Use a Programming Device to write the cor-
rect data again.
\%/ Backup data is invalid. Backup the data again.
Registration table data is Register the 1/0 configuration table again.
invalid.
NS Green | _ns | DeviceNet communications | ---
_J7 | are normal.
Waiting for completion of node | If the problem occurs only in a particular
ﬁ address duplication check. Unit, check the baud rate and restart the
Unit.
Red There is a node address Set the node addresses again to eliminate
duplication error at another the duplication, and restart the Slice 1/0 Ter-
Unit in the DeviceNet network. | minal.
DeviceNet communications Check the following items and restart the
stopped because of too many | Slice I/0 Terminal.
© data errors. *|s the baud rate the same as the Master's?
B * Are lengths of cables (trunk and branch
lines) correct?
¢ Are cables short-circuited, broken, or
loose?
¢ |s terminating resistance connected to
both ends of the trunk line only?
¢ |s noise interference excessive?
Red DeviceNet communications Check the following items.
timeout occurred. « |s the baud rate the same as the Master’s?
¢ Are lengths of cables (trunk and branch
" lines) correct?
jﬁ: ¢ Are cables short-circuited, broken, or
loose?
* |s terminating resistance connected to
both ends of the trunk line only?
¢ |s noise interference excessive?
Green Online with DeviceNet, but Check whether the Master has started
_ns | waiting for a connection with | properly.
Ld_ | the Master.

Check whether the Slice I/O Terminal is reg-
istered in the Master’s scan list.
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supplied to the Unit.

Unit LED Color | Status Meaning Likely cause of error
name
Communica- |TS Green | _1s | The Slice bus is operating
tions Unit, L0 | normally.
continued ; : - - - -
. s Power is not being supplied to | Check whether power is being supplied by
(DeviceNet B |the Unit. the Unit power supply.
Communica- - : : - —
tions Unit indi- Red Slice 1/0 Unit configuration Check the following items.
cators shown) error occurred. * Are more than 64 /O Units connected?
N * Are more than 128 bytes of I/O data being
BN used?
* Has the 1/O configuration changed since
the 1/0O configuration table was registered?

Red Backup operation failed. Backup the data again.

:%: Restore operation failed. Reinstall the Unit in which the data was
(for 2 s) being restored and turn the power ON
again.
Red Slice bus communications Check whether the Slice I/O Terminal’s
error occurred. base block is connected properly.
~Ns _ | When the registration table Correct the configuration and turn the
B function is enabled, the actual | power ON again.

configuration does not match

the registered configuration.

Green The total number of I/O points | Correct the Unit configuration and number
in the Slice I/O Terminals of I/0 points and turn the power ON again.
exceeds the maximum.

Restore operation in progress | Wait until the restore operation is com-
L leted.
d p
Backup operation in progress | Wait until the backup operation is com-
pleted.
Joining nodes to network Wait until the nodes have been added to the
network.
UNIT Green ~ Unit power supply is providing | ---
PWR -~~~ | power normally.
- Unit power supply is not being | Check whether power is being supplied by
supplied to the Unit. the Unit power supply.
10 Green S I/O power supply is providing |---
PWR -~~~ | power normally.
- I/0O power supply is not being | Check whether power is being supplied by

the 1/0 power supply.
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Unit LED Color | Status Meaning Likely cause of error
name
Slice I/0 Units | TS Green | _1s |Slice I/O Unit operating nor- | ---
37 [ mally.
s Unit power supply is not being | Check whether power is being supplied by
. supplied to the Unit. the Unit power supply.
Red _71s _ | Unit hardware failure Turn the power OFF and then ON again.
PG Replace the Unit if the error recurs.
Communications error ¢ Check whether the connector on the Turn-
occurred. back Cable is inserted properly.
* Check the location of the Cable to see if
the Turnback Cables and I/O lines are not
s wired too near the power lines.
L IError in switch settings. Check to be sure that the switch settings
are not set to an invalid setting (GRT1-AD2,
GRT1-DA2[], GRT1-TS2P, GRT1-TS2PK).
Cold junction compensator Check the cold junction compensation (on
error occurred. the GRT1-TS2T only).
Green Restore operation in progress | Wait until the restore operation is com-
TS pleted.
N Backup operation in progress | Wait until the backup operation is com-
pleted.

Slice I/O Unit | ERRO Red Input error occurred in input 0. | Check the following items.

(GRT1-TS2L)) * Check if the sensor is disconnected, never
was connected, short-circuited, or wired
incorrectly.

¢ Check the terminal block to see if it is dis-
connected.
- * |f using a 2-wire connection, check to be
ST sure the SHT terminals are shorted.
¢ Check the sensor to see if it is of the cor-
rect input type.
* Check to see if the temperature is outside
the convertible temperature range.
Cold junction compensator Check the cold junction compensation
error occurred. (GRT1-TS2T only.)
- There is no input error for
input 0. (Not lit when input
| error detection is disabled

using the input error detec-
tion disable setting.)
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Unit LED Color | Status Meaning Likely cause of error
name

Slice I/O Unit |ERR1 Red Input error occurred in input 1. | Check the following items.

(GRT1-TS2L]) * Check if the sensor is disconnected, never
was connected, short-circuited, or wired
incorrectly.

* Check the terminal block to see if it is dis-
connected.
- « If using a 2-wire connection, check to be
T sure the SHT terminals are shorted.
* Check the sensor to see if it is of the cor-
rect input type.
¢ Check to see if the temperature is outside
the convertible temperature range.
Cold junction compensator Check the cold junction compensation
error occurred. (GRT1-TS2T only.)
- There is no input error for
input 1. (Not lit when input
| error detection is disabled
using the input error detec-
tion disable setting.)

GRT1-OD4G- |PWR Green - I/O power and Unit power are | ---

3 ~—> | being supplied.

I/0O power or Unit power is not | Check whether power is being supplied by
B | being supplied. the 1/0 power supply and Unit Power Sup-
ply.

GRT1-PD2, 10 Green I/O power is being supplied

GRT1-PD8, PWR normally.

and GRT1- ~

PD8-1 S

I/0 Power

Feed Units

or -—- I/0O power is not being sup- Check whether power is being supplied

GRT1-PCS8, plied to the Unit. from the 1/O power supply.

and GRT1-

PC8-1 -

/O Power An overcurrent has occurred. | Check the ERR indicator on the GRT1-

Connection PD2G only.

Units

GRT1-PD2G I/ | ERR Red An overcurrent has occurred. | Remove the overcurrent, and then turn the

O Power Feed i power supply OFF and ON or input a reset

Unit signal.

An overcurrent has not
[ ] occurred.

GRT1-TBL UNIT Green 7 Unit power supply is providing | ---

Left Turnback |PWR ~— >~ | power normally.

Unit - Unit power supply is not being | Check whether power is being supplied by

supplied to the Unit. the Unit power supply.
10 Green 7 I/O power supply is providing | ---
PWR ~—> | power normally.
- I/0O power supply is not being | Check whether power is being supplied by
supplied to the Unit. the I/O power supply.
Cr” Lit mm Not lit “La_ Flashing
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9-3 Reading the Error History with a Programming Device

9-3-1

Checking Maintenance Information

From the Programming Device’s Main Window, click the right mouse button
and select Maintenance Information to display the Maintenance Information
Window. (From the Maintenance Mode Window, double-click the icon of the
desired Unit.)
Click the I/O Module Tab, select the desired Unit, and click the View Button to
display the Unit's Maintenance Information Window.
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Status Check Boxes

288

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).

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.

The flags (check box

es) shown in the following table will be turned ON when

the corresponding error occurs.

Item

Description

Supporting models

Unit Maintenance

ON when the total Unit ON time
exceeds the set value.

All

Connected Device
Maintenance

ON when any I/O point’s Total ON
Time Monitor or Contact Operation
Counter exceeds its user-set monitor
value.

GRT1-ROS2,
GRT1-1D4,
GRT1-1D4-1,
GRT1-0OD4,
GRT1-OD4-1,
GRT1-OD4G-1,
GRT1-OD4G-3,
GRT1-1D8,
GRT1-1D8-1,
GRT1-0Ds8,
GRT1-OD8-1,
GRT1-OD8G-1,
GRT1-1A4-1,
GRT1-1A4-2,
GRT1-CT1,
GRT1-CT1-1, and
GRT1-CP1-L

Operation Time
Monitor

ON when the measured operation time
exceeds the user-set monitor value.

GRT1-ROS2,
GRT1-1D4,
GRT1-1D4-1,
GRT1-0OD4,
GRT1-OD4-1,
GRT1-OD4G-1,
GRT1-OD4G-3,
GRT1-1D8,
GRT1-1D8-1,
GRT1-0Ds8,
GRT1-OD8-1, and
GRT1-OD8G-1
GRT1-1A4-1,
GRT1-1A4-2
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Item

Description

Supporting models

I/0O Power Supply
Error

ON when the input power supply is
OFF.

GRT1-ROS2,
GRT1-1D4,
GRT1-1D4-1,
GRT1-0OD4,
GRT1-OD4-1,
GRT1-OD4G-1,
GRT1-OD4G-3,
GRT1-1D8,
GRT1-1D8-1,
GRT1-0OD8,
GRT1-OD8-1,
GRT1-OD8G-1,
GRT1-CT1,
GRT1-CT1-1,
GRT1-CP1-L

EEPROM data error

ON when the data contained in
EEPROM is invalid.

All
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9-3-2 Error History
A Programming Device can be used to check the most recent errors detected
in the Slice I/O Terminal.

The error history also shows the total time that the network power supply had
been ON when the error occurred, so the time that the error occurred can be
calculated.

Error History Tab (DeviceNet Configurator Example)

im0 GRI
oo 1 Umi Cor 1
v e D ,
O Corvnctom Trm st .
Item Description
Content Displays the contents of the communications errors that
occurred.
Unit Conduction Displays the total time that the network power supply had been
Time ON when the error occurred.
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9-4 Other Errors

Status

Likely cause and remedy

The Communications Unit's
Unit Power LED is flashing.

The Unit power supply capacity is insufficient. Check the entire Slice I/O Terminal’s power
supply requirement and replace the power supply with one that has sufficient capacity.

The Communications Unit
repeatedly checks LEDs. (A
DeviceNet Communication
Unit's MS/NS LED flash green
and red).

The I/0 Unit repeatedly
checks LEDs (TS LED flash-
ing green and red).

The Unit power supply capacity is insufficient. Check the entire Slice I/O Terminal’s power
supply requirement and replace the power supply with one that has sufficient capacity.

The Communications Unit's
TS indicator flashes green.
The I/0 Unit’s indicator in front
of the bad connection lights
green and the indicator
behind the bad connection
goes OFF.

The slide connector on the left side of the affected Unit is not connected properly. Connect
this slide connector properly and turn the power ON again.

Communications 1/0 Unit Indicator

Unit Indicator

LED Indicator 'I | | | | | | | |

Not lit (OFF)

Bad connection

The Communications Unit's
TS indicator flashes green
and the I/0 Unit’s TS indicator
lights green.

The End Unit is not connected properly. Connect the End Unit properly and turn the power
ON again.

Communications 1/0 Unit Indicator

Unit Indicator ~ —

LED Indicators 'l | | | | | | | |

End Unit

Bad connection

The TS indicator is light green
on all of the Slice I/O Termi-
nals and the Communications
Unit indicators do not indicate
an error. The output indicators
on the Digital Output Units are
ON while the outputs are
being sent from the Master
Unit, but the outputs are actu-
ally OFF.

The Slice I/0O Unit is not properly connected to the base block (see below). The I/O power
is cut off. Check the Slice 1/0 Units and make sure that each one is connected mated
properly to the adjacent Units. (Refer to 3-1-2 Connecting Additional Slice I/O Units.)

The I/O power supply
connector on the Output Unit
is not mated correctly.
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Status

Likely cause and remedy

After replacing an Analog
Input Unit or Temperature
Input Units, the TS indicator
on the Communications Unit
flashes red and the TS indica-
tor on the replaced Unit lights
red. The TS indicator on the
Slice I/0 Unit to the left of the
replaced Unit is light green
and TS indicator on the Unit
on the right is not lit.

The indicator status shown below will occur when the registration table has been created
or data has been backed up and then an I/O Unit other than an Analog Input Unit or Tem-
perature Input Unit is replaced with an Analog Input Unit or Temperature Input Unit. It will
also occur when an Analog Input Unit or Temperature Input Unit is replaced with a differ-
ent model of Analog Input Unit or Temperature Input Unit.

Check the model of the 1/0 Unit. When replacing a Unit, always replace it with the same
model. After replacing the Unit, turn the power supply OFF and ON.

1/0 Units
A

-
LeDindcatos 1 [ 1 [ ] [ ] |l 1R

+—>
On left of T On right of
replaced Unit replaced Unit

Replaced Analog Input or
Temperature Input Unit

Communications Unit End Unit

-
[

[
»

After replacing an I/0 Unit, the
TS indicator on the Communi-
cations Unit lights red and the
TS indicator on the replaced

Unit lights red. The TS indica-
tor on other I/O Unit flash red.

The indicator status shown below will occur when the registration table has been created
or data has been backed up and then an I/O Unit is replaced with a different model of I/O
Unit (but not an Analog Input Unit or Temperature Input Unit).

Check the model of the I/0 Unit. When replacing a Unit, always replace it with the same
model. After replacing the Unit, turn the power supply OFF and ON.

1/0O Units End Unit

A

- N
LED Indicators |_| 'l 'l |_| 'l 'l 'l |_|

Communications Unit

Replaced Unit (not an Analog
Input or Temperature Input Unit)
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9-5 Troubleshooting by Unit

Model

Details

Probable cause

Remedy

All models except
System Units

The TS indicator is not lit green.

Refer to 9-2 LED Indicators and
Error Processing.

1/O comments or Unit com-
ments cannot be set.

An attempt has been made to set
comments with more than 32 char-
acters.

Set comments with 32 char-
acters or less.

The Unit Maintenance Flag and
Connected Device Mainte-
nance Flag do not turn ON.

Note The Connected Device
Maintenance Flag is
applicable to Units other
than Analog I/0O Units
and Temperature Input
Units.

The Status Flags will be OFF (i.e.,
not executed) unconditionally if the
monitor value is 0.

Set the monitor value to a
value other than 0.

One of the following values was
not held at its previous value
when the Unit’'s power was
turned ON gain.

All models except System
Units: Unit conduction time and
maintenance counter

Temperature Input Units: Tem-
perature range total time, top/
valley count, and cumulative
counter

Analog I/O Units: Cumulative
counter

Data is saved in the internal non-
volatile memory once every 12 min-
utes when the power is ON. The
data is stored when the mainte-
nance counter is saved, but if the
power supply is turned OFF without
saving, the value that was saved
internally the last time (maximum of
12 minutes before) will be read.

Use the Save Maintenance
Counter function in the Con-
figurator maintenance data
before turning the power sup-
ply OFF.

All models except
Analog I/0 Units,
Temperature Input
Units, and System
Units

The maintenance counter
returned to 0.

* The maintenance counter returns
to 0 when it is reset.

* The maintenance counter always
returns to 0 when switching is per-
formed between the Total ON
Time Monitor and Contact Opera-
tion Monitor.

Parameters were edited or set,
but some functions were not
changed.

The changes to the settings will be
enabled only when power supply is
turned OFF and ON again.

Reset the Unit by turning the
power supply OFF and ON,
or pressing the Reset Button
in the Configurator.

The output is turned ON, but
the maintenance counter does
not count the outputs.

The I/O power supply is OFF.

Check whether the I/O power
supply is being supplied.
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Model

Details

Probable cause

Remedy

Units with Opera-
tion Time Monitor

GRT1-CID4(-1)
GRT1-CID8(-1)
GRT1-ROS2

The value for the Operation
Time Monitor is not the
expected value.

e If the input filter is set, there is an
ON delay or OFF delay. (Input
Units only.)

*The ON edge and OFF edge of
the operation time can be
selected. The edges may not be
set in the intended way.

* Operation time combinations can
be selected. If the value is not the
expected value, the combinations
may not be set in the intended
way. The accuracy is +2 ms.

* Take the filter setting into
consideration when monitor-
ing the time or set the filter
constant to 0 ms.

* Check the combination set-
tings again on Slaves for
which the operation time
edges can be set.

The Operation Time Monitor
Flag turns ON and OFF.

The operation time is compared to
the monitor value and the Opera-
tion Time Monitor Flag is updated
for each measurement. Even if this
flag turns ON, it will turn OFF the
next time it is updated if the opera-
tion time is below the monitor value.

In addition, there is also an error
log flag. If the monitor value is
exceeded even once, it will be
recorded in the error log.
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Troubleshooting for

Digital I/0O Units

Model

Details

Probable cause

Remedy

Digital Output Units
GRT1-ODLI(-1)
GRT1-ROS2

The output is turned
ON, but no output is
performed, and the I/
O indicator is OFF.

A bus error or communications error
occurred.

Check whether there is an
error in the slice bus or host
communications.

The output is turned
ON, and the I/0O indi-
cator is ON, but no

output is performed.

The 1/0 power is not being supplied.

Check whether the I/O power
is being supplied.

Wiring with the connected device is per-
formed incorrectly.

Check the wiring with the
connected device.

Connections between the base blocks of
the Slice I/0O Unit are not made properly.
(Refer to the following figure.)
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Check whether the connec-
tions are made properly.

The terminal block is disconnected.

Check whether the terminal
block is disconnected.

The output cannot be
held when a commu-
nications error or bus
error occurs.

The Unit's Output Hold/Clear setting is set
to clear outputs when a communications
error or bus error occurs.

Set the Unit's Output Hold/
Clear setting to hold outputs
when a communications error
or bus error occurs.

The output cannot be
cleared when a com-
munications error or
bus error occurs.

The Unit's Output Hold/Clear setting is set
to hold outputs when a communications
error or bus error occurs.

Set the Unit's Output Hold/
Clear setting to clear outputs
when a communications error
or bus error occurs.

Digital Input Units
GRT1-IDLI(-1)

There is a delay in the
ON or OFF timing of
the input value.

The input filter may be set.

Set the input filter value to 0
or set an appropriate value
for the input filter.

The connected device
is ON, but it is not
input and the 1/O indi-
cator is not lit.

The 1/O power is not being supplied.

Check whether the I/O power
is being supplied.

Wiring with the connected device is per-
formed incorrectly.

Check the wiring with the
connected device.

Connections between the base blocks of
the Slice I/0 Unit are not made properly.
(Refer to the following figure.)

The 1/O power supply
connectors on the Slice I/O

08r08rdBA0BR0 SR

o
ololols i
S

Units are not interlocked
properly.

Check whether the connec-
tions are made properly.

The terminal block is disconnected.

Check whether the terminal
block is disconnected.

The connected device
is ON, and the I/O
indicator is lit, but the
Unit is not input.

A bus error or communications error
occurred.

Check whether there is an
error in the slice bus or host
communications.
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Troubleshooting for

Counter Units

Model

Details

Probable cause

Remedy

Counter Units
GRT1-CT1(-1)
GRT1-CP1-L

The count pulses can-
not be detected.

Input wiring is performed incorrectly.

Check the input wiring for
phases A and B.

The 1/O power is not being supplied.

Check whether the I/O power
is being supplied.

Connections between the base blocks of
the Slice 1/0 Unit are not made properly.
(Refer to the following figure.)

B f

The 1/O power supply
connectors on the Slice I/0O
Units are not interlocked
properly.

E
=
50
=
B0
=
0
=
o

Check whether the connec-
tions are made properly.

The terminal block is disconnected.

Check whether the terminal
block is disconnected.

The counter input mode setting is incor-
rect.

Set the count input mode cor-
rectly and restart the Unit.

The Gate Control Bit was set to disable
counting.

Turn OFF the Gate Control
Bit (to enable counting).

The counter input interface is not set
correctly (CRT1-CP1-L only)

Set the counter input inter-
face using the DIP switch on
the Unit.

The pulses are not
counted properly.

The pulse frequency exceeds the maxi-
mum value for the specifications of the

Unit or exceeds the maximum value for
the mode that is set.

Set the pulse frequency to
within the Units specifications
or within the maximum value
for the mode.

The counter input mode setting is incor-
rect.

Set the count input mode cor-
rectly and restart the Unit.

The count value is not
reset even when the
phase-Z pulse is input.

The wiring for digital input or the phase-
Z input is incorrect.

Check the wiring for the digi-
tal input or the phase-Z input.

The digital input counter reset is set
incorrectly (GRT1-CT1(-1) only).

Set the Digital Input Counter
Reset Mode Bit to 10.

The phase-Z input counter reset function
is not set correctly (GRT1-CP1-L only).

Set Counter Reset Mode Bits
for the phase-Z input to 10.

The output does not
change even if the
actual counter value
exceeds the upper or
lower limit.

The range setting is incorrect.

Change the upper and lower
limits using the Configurator.
Range 0 corresponds to out-
put 0 and range 1 corre-
sponds to output 1.

The Output Control Bits are set to keep
the output either ON or OFF.

Set the Output Control Bits to
00.

The range limit settings are not correct
(GRT1-CP1-L only).

Range 0 applies to output 0,
and range 1 applies to output
1.

The actual output is
reversed compared with
setting range.

The upper and lower limits for the range
are reversed.

Exchange the upper and
lower limits.

The Unit does not
respond at the rising
edge and falling edge of
the digital input wave-
length.

The digital input is disabled.

Enable the digital input.

The digital input setting is incorrect.

Set the digital input using the
Configurator.
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Model

Details

Probable cause

Remedy

Counter Units
GRT1-CT1(-1)
GRT1-CP1-L

The counter value is
reset at unexpected
times.

Resetting the counter with a digital input
has been enabled (only GRT1-CT1(-1)).

Disable the digital input or set
the Digital Input Counter
Reset Mode Bits to 00.

Resetting the counter with the phase-Z
input has been enabled (GRT1-CP1-L
only).

Set Counter Reset Mode Bits
for the phase-Z input to 00.

The counter is set to be reset at each
falling edge or rising edge of the digital
input.

Disable the digital input or
switch the digital input to
another operating mode.

The Reset Command Bit was turned
ON.

Make sure the Reset Com-
mand Bit is not turned ON.

The counter was preset
to an unexpected value.

The counter is set to be preset at each
falling edge or rising edge of the digital
input.

Disable the digital input or
switch the digital input to
another operating mode.

The Preset Command Bit was turned
ON.

Make sure the Preset Com-
mand Bit is not turned ON.

The counter monitor
values do not match the
setting of the Register
Selection Bits.

The Read Command Bit was not turned
ON after changing the setting of the
Register Selection Bits.

Turn ON the Read Command
Bit.

The monitor value has been set to auto-
matically show the present value of the
counter when the Unit is restarted or
reset.

Set the Register Selection
Bits and monitor value again.

The counter present
value is not stored as
the monitor value.

Another value is stored as the monitor
value.

Set the Register Selection
Bits to 000 and turn ON the
Read Command Bit again.

ON delay time, OFF
delay time, or Sensor
operation delay time
cannot be set.

These functions are not supported by
the Counter Unit.

The range cannot be
set using the Configura-
tor.

The range check box is not selected in
the Configurator.

Select the range check box,
and then set the upper and
lower limits.

Counter Units,
GRT1-CP1-L only

The status of the
phase-Z input and digi-
tal input does not
appear on the Z/I indi-
cator.

An exclusive OR of the phase-Z input
and digital input is shown on the Z/I indi-
cator.

Turn OFF one of the inputs.

The status of the
phase-A input and
phase-B input does not
appear on the A,B indi-
cator.

An exclusive OR of the phase-A input
and phase-B input is shown on the A,B
indicator.

Turn OFF one of the inputs.

297




Troubleshooting by Unit Section 9-5

Analog /O Units and
Temperature Input

Units
Model Details Probable cause Remedy
Analog I/0O Units The status flag does not turn | * The relevant Smart function | Enable the relevant function.
GRT1-AD2 ON even when the monitor is not enabled. e Set the monitor Setting to a
GRT1-DA2V value is exceeded. * The Status Flags will be value other than 0.
OFF unconditionally if the
GRT1-DA2C

monitor value is 0.

* The analog input value is not | The new settings will not be | Either turn the Unit’'s power OFF
as expected even when the | reflected without resetting and ON or reset the Unit from the
input type, display mode, or |the Unit by turning the Unit's | Configurator.

unit is changed. Alterna- power OFF and ON or reset-
tively, the analog output is ting the Unit from the Config-
not output as expected. urator.

* Unit does not operate as
expected even if the data
allocated to the 1/O or the
function enable bit is

changed.

* The analog data is not as The functions are not cor- Check again whether the type of
expected or the error in the | rectly allocated to the I/O analog data to be set is correct
analog data is large. data. and allocation to I/O data is per-

« Disconnection is detected formed.
even though there is no dis- | Scaling is performed. « If scaling is performed, check
connection (GRT1-AD2 again whether the scaled value
only). is correct.

* Turn scaling OFF if it is mistak-
enly turned ON.
User adjustment error is Perform user adjustment again.
large.
The input range setting is The ranges for detecting discon-
incorrect. nection are 1 to 5V and 4 to

20 mA. Check whether the input
ranges are correct.

The input range or output SW4 is turned OFF (default). | Turn SW4 ON.
range cannot be changed with
the external switch.

User adjustment is not An attempt has been made |« Input the correct input voltage
accepted. to perform adjustment with (current) and perform adjust-
input that is outside the set- ment again.
ting range. ¢ Review the adjustment system
again.
Functions cannot be set using | SW4 is turned ON. Turn SW4 OFF.

the Configurator.
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Model Details Probable cause Remedy
Analog Input Unit Disconnection is not indi- The input range is not set to | Check whether the input ranges
GRT1-AD2 cated. 1to 5V or4to20 mA. Dis- |are correct.

connection cannot be indi-
cated if the ranges are not 1
to5Vor4to20 mA.

The Top/Valley Detection Tim-
ing Flags do not turn ON.

The hysteresis value is too
large for the amount of input
change.

Decrease the value by matching
the absolute value of hysteresis to
the amount of change in input.

The hysteresis is 0.

Set the hysteresis to a value other
than 0.

The top/valley function is not
enabled.

Enable the top/valley function.
(After making the setting, reset
the Unit using the Configurator or
to turn the Unit's power OFF and
ON.)

The Top/Valley Detection Tim-
ing Flags turn ON frequently.

The hysteresis value is too
small for the amount of input
change.

Increase the value by matching
the absolute value of hysteresis to
the amount of change in input.

The conversion cycle is long.

Many processing functions
are being used. Processing
time is increased each with
each additional function.

Disable any unused functions and
execute conversion.

Analog Output Units
GRT1-DA2V
GRT1-DA2C

The expected value is not
held when a communications
error or slice bus error occurs.

Output value settings at
communications errors are
incorrect.

Check the details of the output
value settings at errors again.

Temperature Input Unit
(GRT1-TS20)

Status does not turn ON even
if the monitoring set value is
exceeded.

* Relevant function is not
enabled.

* Status turns OFF regard-
less of other conditions
when monitoring set value
is 0.

* Monitoring set value was
set with an incorrect num-
ber of decimal places.

* Enable the corresponding func-
tion.

* Set the monitoring set value to a
value other than 0.

* Check the number of decimal
places and reset the set value.

* The expected temperature
input value cannot be
achieved even if the input
type, display mode, and units
are changed.

* Unit does not operate as
expected even if the data
allocated to the 1/O, or the
function enable bit is
changed.

* The change will not be
reflected unless the Unit’s
power supply is turned OFF
and then ON or the Config-
urator is reset after the
change.

¢ Turn power supply OFF and
then ON or reset the Configura-
tor.
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Model

Details

Probable cause

Remedy

ued

Temperature Input Unit
(GRT1-TS2L1), contin-

* Temperature input data is
not as expected, or the tem-
perature input data error is
large.

* An Off-wire condition was
detected even though there
is no Off-wire condition.

¢ Function allocation for the I/
O data is incorrect.

* Check that the correct tempera-
ture input data has been allo-
cated to the I/O data.

* Scaling is being performed.

* When performing scaling, check
whether or not the scaling val-
ues are correct.

« If the scaling function is uninten-
tionally turned ON, turn it OFF.

* The sensor being con-
nected and the Unit’s input
type are different.

Check the input type setting.

* User adjustment error is
large.

Check the user adjustment set-
ting.

¢ An error in the 1/100 and
normal Display Modes.

* An error reading the sen-
sor’s decimal point position.

* The display value 100 times the
input value in 1/100 Display
Mode regardless of the selected
input type. Check that the cor-
rect display value is set in the
Unit.

The Slice I/O Terminal is not
mounted in the standard ori-
entation.

Check the mounting orientation.

Cannot set the input type with
the external switch.

e SW4 is turned OFF
(default)

* Turn SW4 ON.

User adjustment settings are
not accepted.

* Adjustment was performed
with an input that was out-
side of the acceptable set-
ting range.

* Enter the correct input resis-
tance and perform correction
again (GRT1-TS2P/TS2PK).
Enter the correct input voltage
and perform correction again
(GRT1-TS2T).

* Check the adjustment system
and correct if necessary.

Off-wire display will not go
out.

¢ The sensor is discon-
nected.

* The temperature is far out-
side of the sensor’s mea-
surement temperature
range.

* The input type is incorrect
for the temperature being
measured.

¢ Fix the sensor disconnection.

¢ Check the connected sensor,
input type setting, and tempera-
ture range.

* Top/valley status will not turn
ON.

* Top/valley occurrences are
not being counted.

* The hysteresis setting is
too high for the amount of
temperature change.

¢ Decrease the hysteresis to cor-
respond with the amount of tem-
perature change.

* Hysteresis is set to 0.

* Set hysteresis to a value other
than 0.

* Top/valley function is not
enabled.

* Enable the top/valley function.
(After enabling the function, it is
necessary to reset the Configu-
rator or turn the power supply
OFF and ON.)

* Top/valley status turns ON
frequently.

* Top/valley count is higher
than expected.

* Hysteresis is set too low for
the amount of temperature
change.

¢ Increase the hysteresis to corre-
spond with the amount of tem-
perature change.
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Model

Details

Probable cause

Remedy

Temperature Input Unit
(GRT1-TS2L1), contin-
ued

The scaling value overflows or
underflows. (Temperature
data at time of overflow: 7FFE
hex, Temperature data at time
of underflow: 8000 hex)

Offset set value is too large,
so the scaled value has
exceeded the display range.

Decrease the offset setting so
that the scaled value does not
exceed the scaling value display
range.

Monitoring set value turns ON
immediately.

Monitoring set value is not
set appropriately.

Check the monitoring set value.

Temperature values are not
being counted even though
they meet the count condi-

tions of the zone counter.

Comparator function is not
enabled.

¢ Enable the comparator. (After
enabling, it is necessary to reset
the Configurator or turn the
power supply OFF and ON.)

Unit does not operate as
expected even after the com-
parator function and hystere-
sis have been set.

* The temperature display
unit setting is not correct
(°C or °F).

* The decimal point position
was read incorrectly.

Check the decimal point position
and °C/ °F display for the input
type and display mode. If these
settings have been changed dur-
ing operation, check the compar-
ator and hysteresis settings and
correct if necessary.

The temperature difference
detected by the data compari-
son between channels func-
tion is not operating properly.

¢ Data other than the temper-
ature value is allocated as
the 1/0 data. (The 1/100
Display Mode must be used
for the data comparison
between channels func-
tion.)

* Assign the temperature value to
the 1/O data.

The I/O comment or Unit com-
ment cannot be set.

A comment longer than 32
characters is being set.

Set a comment of 32 characters
maximum.

The Unit Maintenance Status
Flag will not go ON.

The maintenance status
function is set to OFF if the
monitoring set value is set to
0.

Set the monitoring set value to a
non-zero value.
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Appendix A
Explicit Messages

DeviceNet explicit messages sent from the Master Unit to a GRT1-series DeviceNet Communications Unit can
be used to read or write any parameter of a specified GRT1-series DeviceNet Communications Unit.

The DeviceNet Communications Units process the commands sent from the Master and then return
responses.

Basic Format of Explicit Messages

The basic format of each command and response is shown below.

Command Block

Destination Service Class Instance Attribute Data
node address |code ID ID ID

Destination Node Address

The node address of the Unit that is sending the explicit messages (commands) is specified as a single-byte
hexadecimal.

Service Code, Class ID, Instance ID, Attribute ID
The parameters used for specifying the command, processing object, and processing content.

Note The number of bytes designated for Class ID, Instance ID, and Attribute ID depend on the Master Unit.
When sent from an OMRON DeviceNet Master, the Class ID and Instance ID are 2 bytes (4 digits), and
Attribute ID is 1 byte (2 digits).

Class ID
If the class ID is 0 x 80 to 0 x 90, a message is being sent to a Slice 1/0O Unit via the Communications Unit.

Instance ID
This parameter gives the unit number of the Slice I/O Unit (1 to 63).

Data
Data is not required when the read command is used.

Response Block

Normal Response Block

Number of bytes | Source node Service code Data
received address

Error Response Block

Number of bytes | Source node Service code Error code
received: address
0004 hex (fixed)

Number of Bytes Received
The number of bytes received from the source node address is returned in hexadecimal. When an error
response is returned for an explicit message, the number of bytes is always 0004 hex.
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Source Node Address

The node address of the node from which the command was sent is returned in hexadecimal.

Service Code

For normal completion, the value when the leftmost bit of the service code specified in the command turns ON
is stored as shown in the following table.

Function Command service code Response service code
Write data 10 hex 90 hex
Read data OE hex 8E hex
Reset 05 hex 85 hex
Save 16 hex 96 hex

When an error response is returned for an explicit message, the value is always 94 hex.

Data

Read data is included only when a read command is executed.

Error Codes

The explicit message error code. For details, refer to the list of error codes in the following table.

List of Error Codes

Response code Error name Cause

08FF Service not supported The Service code is incorrect.

09FF Invalid Attribute value The specified Attribute value is not supported.
The data written was outside valid range.

16FF Object does not exist The specified Instance ID is not supported.

15FF Too much data The data is larger than the specified size.

13FF Not enough data The data is smaller than the specified size.

OCFF Object state conflict The specified command cannot be executed due to an internal error.

20FF Invalid parameter The specified operation command data is not supported.

OEFF Attribute not settable An Attribute ID supported only for reading has been executed for a
write service code.

10FF Device state conflict The specified command cannot be executed due to an internal error.

14FF Attribute not supported The specified Attribute is not supported.

19FF Store operation failure The data cannot be stored in memory.

2AFF Group 2 only server general | The specified command or Attribute is not supported or the Attribute

failure was not set.

Explicit Messages Shared by All Slice I/O Units
Reading Status

Explicit | Read/write Function Command Response
message Service | Class ID | Instance ID | Attribute | Data size
code ID

Warning Read Reads the Slice |OE hex 8D hex 01 to 40 hex | 72 hex 2 bytes
Information I/0O Unit’s warn- (See note.)
Read ing status data.
Alarm Infor- | Read Reads the Slice |OE hex 8D hex 01 to 40 hex | 73 hex 2 bytes
mation I/0 Unit’s alarm (See note.)
Read status data.

Note The Instance ID specifies the Slice I/O Unit’s unit number (1 to 63 decimal).
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Setting and Monitoring the Unit Conduction Time

Explicit | Read/ Function Command Response
message | write Service | Class | Instance | Attribute | Data size
code ID ID ID
Unit Main- |Read |Reads the setvalue |OE hex |8D hex |01t040 |70 hex 4 bytes
tenance Set for the Slice I/0 hex 0000 0000 to
Value Unit's Unit Conduc- (See FFFF FFFF hex
tion Time (Power ON note.)
time, unit: 0.1 hr) 202184 067 205
décim’al) ’
Write | Writes the set value |10 hex [8D hex |01to40 |70 hex 4 bytes
for the Slice I/O hex 0000 0000 to
Unit's Unit Conduc- (See FFFF FFFF
tion Time (Power ON note.) hex
time, unit: 0.1 hr) (0 to
4,294,967,29
5 decimal)
Unit Main- |Read |Reads the present OE hex |[8Dhex [01t040 |6E hex 4 bytes
tenance value for the Slice hex 0000 0000 to
Present I/0 Unit's Unit Con- (See FFFF FFFF hex
Value duction Time (Power note.) 0
ON time, unit: 0.1 hr) 2534 967 295
d,ecim’al) ’
Unit Main- |Read |Reads the monitor |OE hex |8D hex |011t040 |6F hex 1 byte
tenance status of the Slice hex 00 hex: Within
Flag I/0 Unit's Unit Con- (See range
duction Ti P te.
Oul\?:%e)lme( ower note.) 01 hex: Out of
range (over the
monitor value)

Note The Instance ID specifies the Slice I/O Unit’s unit number (1 to 63 decimal).
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Explicit Messages for Digital /0 Units

Setting and Monitoring Input Terminals

Explicit | Read/ Function Command Response
message | write Service | Class | Instance | Attribute | Data size
code ID ID ID
Terminal Read |Reads the input’s OE hex [8E hex |01to40 |74 hex 4 bytes
Mainte- monitor mode for hex'! 0: Total ON time
nance Infor- maintenance infor- mode
mation mation.
Monitor 1: Contact oper-
Mode ation counter
mode
The mode is
read for inputs 0
to 32.71°
Write | Writes the input’s 10hex |8Ehex |[01t040 |74 hex 4 bytes
monitor mode for hex'! 0: Total ON time
ma;ntenance infor- mode
mation. 1: Contact oper-
ation counter
mode
The mode is set
for inputs 0 to
32,710
SetValue of | Read |Reads the setvalue [OE hex |8Ehex |01t040 |gghex?2 |-—- 4 bytes
Input Main- for the total ON time heX*1 69 hex*3 0000 0000 to
tenance (unit: s) or number 6C hexd FFEF FFFF hex
Counter of contact opera- eX*S 0to
tions (unit: opera- 6F hex
tions) the input (0 to 9C hex® 3’294’9|67’295
3,0r0to 7 for an 7 ecimal)
L ; 9F hex
Eight-input Unit) *8
specified by the A2 hex*
Attribute ID. A5 hex®
Write | Writes the setvalue |10 hex |8Ehex |01t040 |gghex? |4 bytes
for the total ON time hex*1 69 hex*3 0000 0000 to
(unit: s) or number 6C hex# | FFFF FFFF hex
of contact opera- ex*s 0to
tions (unit: opera- 6F hex
tions) for the input 9C hex® 3’294’9:57’295
(0to 3, or 0 to 7 for ~, | decimal)
S ; 9F hex
an Eight-input Unit) 8
specified by the A2 hex*
Attribute ID. A5 hex®
Read Input |Read |Reads the total ON |OE hex |8Ehex [01t040 |g5hex?2 |-—- 4 bytes
Mainte- time (unit: s) or hex'1 68 hex3 0000 0000 to
nance number of contact 6B hex® FFFF FFFF hex
Counter operations (unit: eX*S (0to
operations) for the 6E hex
input (0 to 3, or 0 to 9B hex® 3’29,4’9|67’295
7 for an Eight-input 7 ecimal)
- b 9E hex
Unit) specified by 8
the Attribute ID. A1 hex:
A4 hex®

306




Explicit Messages Appendix A
Explicit | Read/ Function Command Response
message | write Service | Class | Instance | Attribute | Data size
code ID ID ID
Reset Input | Reset | Resets the total ON |05 hex |8Ehex [01t040 |@g5hex? |-
Mainte- time (unit: s) or hex'! 68 hex'3
nance number of contact "
Counter operations (unit: 6B hex
operations) for the 6E hex®
input (0 to 3, or 0 to 9B hex®
7 for an Eight-input 7
Unit) specified by 9E hex 8
the Attribute ID. A1 hex
A4 hex®
Read Moni- | Read |Reads the monitor |[OE hex |[8E hex |01t040 |75 hex 4 bytes
tor Status of status for total ON hex'1 0: In range
Input Main- time or number of 1: Out-of
tenance contact operations - Vu -ho -range
Counter for the input. Egﬁ;fug)mom-
The status is
read for inputs 0
to 32,10
Note (1) The Instance ID specifies the Slice I/O Unit’s unit number (1 to 64 decimal).
(2) Specifies input 0.
(3) Specifies input 1.
(4) Specifies input 2.
(5) Specifies input 3.
(6) Specified input 4 (Eight-input Units only).
(7) Specified input 5 (Eight-input Units only).
(8) Specified input 6 (Eight-input Units only).
(9) Specified input 7 (Eight-input Units only).
(10) Bit numbers correspond to input numbers, e.g., bit 00 corresponds to input 0.
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Setting and Monitoring Output Terminals

Explicit | Read/ Function Command Response
message | write Service | Class | Instance | Attribute | Data size
code ID ID ID
Terminal Read |Reads the specified |OE hex |8E hex [01to40 |85 hex 4 bytes
Mainte- output’s monitor hex'! 0: Total ON time
nance Infor- mode for mainte- mode
mation nance information. .
Monitor 1 ..Contact oper-
Mode ation counter
mode
The mode is
read for out-
puts 0 to 32,710
Write | Writes the specified |10 hex |8E hex |01to40 |85 hex 4 bytes
output's monitor hex! 0: Total ON time
mode for mainte- mode
nance information.
1: Contact oper-
ation counter
mode
The mode is set
for outputs 0 to
32.710 Set all
other bits to 0.
SetValue of | Read |Reads the setvalue [OE hex |8Ehex |01t040 |78 hex? |-—- 4 bytes
Out.put for the total ON time hex” 7B hex*3 0000 0000 to
Mainte- (unit: s) or number 4 FFEF FFFF hex
nance of contact opera- 7E hex*s 0to
Counter tions (unit: opera- 81 hex
tions) the output (0 A8 hex'® 329.‘1’96|7295
to 3, or 0 to 7 for an AB hex'”? ecimal)
Eight-output Unit) 8
specified by the AE hex
Attribute ID. B1 hex®
Write | Writes the setvalue |10 hex |8Ehex |01t040 |78 hex? |4 bytes
for the total ON time hex'1 7B hex'3 | 0000 0000 to
(unit: s) or number 4 | FFFF FFFF hex
of contact opera- 7E hex*s 0to
tions (unit: opera- 81 hex
tions) for the output A8 hex © 329."’96|7295
(0to 3, or0to 7 for AB hex'? ecimal)
an Eight-output g
Unit) specified by AE hex
the Attribute ID. B1 hex®
Read Out- |Read |Reads thetotal ON |OE hex |8Ehex [01t040 |77 hex?2 |- 4 bytes
put Mainte- time (unit: s) or hex'! 7A hex'3 0000 0000 to
nance number of contact 4 FFFF FFFF hex
Counter operations (unit: 7D hex*s (0 1o
operations) for the 80 hex
output (0 to 3, or 0 A7 hex'® 329.4967295
to 7 for an Eight-out- 7 ecimal)
. e AA hex
put Unit) specified 8
by the Attribute ID. AD hex
BO hex ®
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Explicit | Read/ Function Command Response
message | write Service| Class | Instance | Attribute | Data size
code ID ID ID
Reset Out- | Reset |Resets the total ON |05 hex |8Ehex |01t040 |77 hex? |-
put Mainte- time (unit: s) or hex'! 7A hex'3
nance number of contact o
Counter operations (unit: 7D hex
operations) for the 80 hex®
output (0 to 3, or 0 A7 hex'®
to 7 for an Eight-out- 7
put Unit) specified AA hex*s
by the Attribute ID. AD hex
BO hex®
Read Moni- | Read |Reads the monitor |OE hex |8E hex |[01t040 |86 hex 4 bytes
tor Status of status for total ON hex'! Read informa-
Output time or number of tion for points 0
Mainte- contact operations to 32.
nance for the outputs. 0: In range
Counter 1: Out-of-range
(over the moni-
tor value)
The status is
read for out-
puts 0 to 32.10
Note (1) The Instance ID specifies the Slice 1/0O Unit’s unit number (1 to 64 decimal).
(2) Specifies output 0.
(3) Specifies output 1.
(4) Specifies output 2.
(5) Specifies output 3.
(6) Specified output 4 (Eight-output Units only).
(7) Specified output 5 (Eight-output Units only).
(8) Specified output 6 (Eight-output Units only).
(9) Specified output 7 (Eight-output Units only).
(10) Bit numbers correspond to output numbers, e.g., bit 00 corresponds to output 0.
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Setting and Monitoring the Operation Time

Explicit | Read/ Function Command Response
message | write Service | Class | Instance | Attribute | Data size
code ID ID ID
Set Value |Read |Readsthe monitor [OE hex |8Ehex |01t040 |gBhex? |- 2 bytes
for Opera- set value for the hex'! 93 hex3 0000 to FFFF
tion Time operation time (unit: *5 hex
Monitor ms) specified by the B4 hex*
Attribute ID. BC hex® (00 65,535
decimal)
Write | Writes the monitor |10 hex |8Ehex |01t040 |gBhex? |2 bytes
set value for the hex ! 93 hex'® | 0000 to FFFF
operation time (unit: 5 | hex
ms) specified by the B4 hex*
Attribute ID. BC hex'® | (010 65,535
decimal)
Present Read |Reads the present |OEhex [8Ehex [01t040 |[gA hex?2 |- 2 bytes
Value for value for the opera- hex'! 92 hex3 0000 to FFFF
Operation tion time (unit: ms) *5 hex
Time Moni- specified by the B3 hex* 010 65.535
tor Attribute D. BB hex® (00 65,
decimal)
Monitor Read |Reads the monitor |OE hex [8Ehex [01t040 |[g7hex™ |- 2 bytes
Status for status for the opera- hex'! 0000 to FFFE
Operation tion time (unit: ms) hex
Time Moni- specified by the
tor Attribute ID. © to 65,535
decimal)
Operation |Read |Reads the peak OE hex |8Ehex |01t040 |8Chex?2 |- 2 bytes
Time Moni- value for the opera- hex'! 94 hex3 0000 to FFFF
tor Peak tion time (unit: ms) *5 hex
Value Read specified by the B5 hex*
Attribute ID. BD hex® (0 10 65,535
decimal)
Operation | Reset | Resets to the 05hex |8Ehex |01t040 |gC hex? |2 bytes
Time Moni- present value the hex'! 94 hex'3 | 0000 to FFFF
tor Peak peak value for the 5 | hex
Value Reset operation time (unit: B5 hex* 0 to 65.535
ms) specified by the BD hex® Ei to ;
Attribute ID. ecimal)
Operation |Read |Reads the history of [OE hex |8E hex |01t040 |gF hex?2 |- 1 byte
Time Moni- the monitor status hex'! 97 hex3 00 hex: Value
tor History for the operation *5 not exceeded
Read time (unit: ms) spec- B8 hex* 1 hex: Val
ified by the Attribute CO hex'® 01 hex: Value
ID. exceeded
Operation | Reset |Resets to 0the his- [05hex |8Ehex |01t040 |gF hex?2 |-—-
Time Moni- tory of the monitor hex'! 97 hex3
tor History status for the opera- *5
Reset tion time (unit: ms) B8 hex*
specified by the CO hex®
Attribute ID.
Note (1) The Instance ID specifies the Slice /0O Unit’s unit number (1 to 63 decimal).
(2) Specifies operation time 1.
(3) Specifies operation time 2.
(4) Reads data for both operation time 1 and operation time 2 (operation times 1, 2, 3, and 4 for Units

with 8 inputs).

(5) Specifies input 3 (only for Units with 8 inputs).
(6) Specifies input 4 (only for Units with 8 inputs).
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Setting Hold/Clear for Communications Errors (Output)

Explicit Read/ Function Command Response
message | write Service | Class |Instance | Attribute | Data size
code ID ID ID
Setting for |Read |Reads whether OE hex |8E hex |01to40 |83 hex 4 bytes
Output Sta- each output’s sta- hex Status of bits 00 to
tus (Hold or tus will be cleared or 30."2
Clear) after held when there is a :
Slice Bus slice bus error. 0: Clear
Error ! 1: Hold
Write | Sets whether each |10 hex |8E hex |011to40 |83 hex 4 bytes
output’s status will hex Settings for
be cleared or held . 0
when there is a slice bits 00 to 32
bus error. 0: Clear
1: Hold
Setting for |Read |Reads whether OE hex |8E hex |01to40 |84 hex 4 bytes
Output Sta- each output’s sta- hex Status of bits 00 to
tus (Hold or tus will be cleared or 30."2
Clear) after held when there is a )
Host Net- host network com- 0: Clear
work Com- munications error. 1: Hold
mun|?1at|ons Write | Sets whethereach |10 hex |8E hex |011to40 |84 hex 4 bytes
Error output’s status will hex Settings for
be cleared or held bits 00 to
when there is a host 302
network communi- ’
cations error. 0: Clear
1: Hold
Note (1) The default setting is for all outputs to be cleared (0).
(2) Bit numbers correspond to output numbers, e.g., bit 00 corresponds to output 0.
Writing Maintenance Information
Explicit | Read/ Function Command Response
message | write Service | Class |Instance | Attribute | Data size
code ID ID ID
Mainte- Save |Records the mainte- |16 hex [8D hex |01to40 |71 hex -
nance nance counter in the hex'1
Counter Slice 1/0 Unit's
Save memory.
Explicit Messages for Analog Slaves
Setting and Reading for Analog Input Units
Explicit | Read Function Command Response
message | /write Service | Class |Instance | Attribute ID Data
code ID ID
Analog Read | Reads the value for OE hex |8Fhex |01t040 |g5 hex™? 2 byte
Data 1 Analog Data 1. hex'! .3
Value 8D hex
Analog Read | Reads the value for OE hex | 8F hex |01t040 |g8 hex? 2 bytes
Data 2 Analog Data 2. hex'! 3
Value 90 hex
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Explicit | Read Function Command Response
message | /write Service | Class |Instance | Attribute ID Data
code ID ID
Number of | Write/ | Sets the number of AD | Write: |8F hex |01 to 40 |64 hex 2 bytes 1 byte
AD Conver- | Read | conversion points. 10 hex hex'!
sion Points Read:
Setting OE hex
Input Write/ | Sets the input range. Write:  |8F hex |01t0 04 |g6 hex? 1 byte 1 byte
Range Set- |Read | _10t0 10 V: 0 10 hex hex'1 -
ting Oto5V:1 Read: 8E hex
Oto10V:2 OE hex
4to20 mA: 3
1to5V:7
0to 20 mA: 8
Analog Sta- | Read | Reads the status of the |OE hex |8F hex |011t040 |gg hex2 1 byte
tus Flag Analog Status Flags. hex'! .3
Read LL = 0, L= 1’ 91 hex
Pass signal =2; H = 3;
HH = 4; Valley shot = 5;
Top shot = 6;
Off-wire detection =7
Analog Write/ | Selects the data allo- Write:  |8F hex [01t040 |gB hex™2 1 byte 1 byte
Data 1 Allo- | Read | cated to Analog Data 1. | 10 hex hex'! .3
cation Analog input value: 0; Read: 93 hex
Selection Peak value: 1; OE hex
Bottom value: 2;
Top value: 3;
Valley value: 4;
Rate of change value: 5
Analog Write/ | Selects the data allo- Write:  |8F hex [01t040 |gC hex™ 1 byte 1 byte
Data 2 Allo- | Read | cated to Analog Data 2. |10 hex hex'! “3
cation ; .0 . 94 hex
i Analog input value: 0; Read:
Selection Peak value: 1; OE hex
Bottom value: 2;
Top value: 3;
Valley value: 4;
Rate of change value: 5
Function Write/ | Sets each function. Write:  |8F hex [01t040 |gD hex2 1 byte 1 byte
Setting Read | Bit status: 10 hex hex'! 95 hex
ON: Enabled, Read:
OFF: Disabled OE hex
Moving average: 0;
Scaling: 1;
Peak/bottom hold: 2;
Top/valley hold: 3;
Comparator: 4;
Cumulative counter: 5;
Rate of change: 6
Scaling Write/ | Default scaling: 0: Write:  |8F hex [01t040 |gE hex2 1 byte 1 byte
- H . *1
Type Set Read |User scaling: 1 10 hex hex 96 hex
ting Read:
OE hex
Scaling Write/ | Sets an analog value as | Write: | 8F hex [01t040 |gF hex? 2 bytes 2 bytes
Point 1 Set- | Read | the 0% value for user 10 hex hex'! - (-28000 to | (-28000 to
ting scaling. Read: 97 hex 28000) 28000)
OE hex
Scaling Write/ | Sets an analog value as | Write: | 8F hex |01t040 |70 hex™2 2 bytes 2 bytes
Point 2 Set- | Read |the 100% value for user | 10 hex hex'! .3 (-28000to | (—28000 to
ting scaling. Read: 98 hex 28000) 28000)
OE hex
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Explicit | Read Function Command Response
message | /write Service | Class |Instance | Attribute ID Data
code ID ID
Offset Write/ | Compensates for scal- |Write:  |8F hex [01t040 |74 hex™2 2 bytes 2 bytes
Compensa- | Read |ing errors after scaling |10 hex hex'1 - (-28000to | (—28000 to
tion after with an offset value. Read: 99 hex 28000) 28000)
Scaling OE hex
Maximum | Read/| Reads the maximum Read: |8Fhex [01t040 |72 hex™? 2 bytes
Value Read | Reset | value after power is OE hex hex'! 3
turned ON. Reset: 9A hex
35 hex
Minimum Read/ | Reads the minimum Read: |8Fhex [01t040 |73 hex™ 2 bytes
Value Read | Reset | value after power is OE hex hex'! .3
turned ON. Reset: 9B hex
35 hex
Peak Value |Read | The peak value is held |OE hex [8F hex |01t040 |74 hex™ 2 bytes
Read and read. hex'! .3
9C hex
Bottom Read | The bottomvalueis held |OE hex |8F hex [011t040 |75 hex™? 2 bytes
Value Read and read. hex'1 .
9D hex®
Top Value |Read | The top value is held OE hex |[8Fhex |01t040 |76 hex™? 2 bytes
Read and read. hex'1 .
9E hex3
Top Detec- |Read | Reads the timing for OE hex |8Fhex |01t040 |77 hex™? 1 byte
tion Timing detecting top values. hex'! .3
Flag Read 9F hex
Valley Read | The valley value is held |OE hex |8F hex |[01to40 |78 hex™2 2 bytes
Value Read and read. hex'1 .
A0 hex 3
Valley Read | Reads the timing for OE hex |8F hex |01t040 |79 hex™? 1 byte
Detection detecting valley values. hex'! .3
Timing Flag A1 hex
Read
HH Value | Write/ | Sets the HH value. Write:  |8F hex [01t040 |7C hex™ 2 bytes 2 bytes
Setting Read 10 hex hex'! - (-32768 to | (-32768 to
Read: A4 hex 32767) 32767)
OE hex
LL Value Write/ | Sets the LL value. Write:  |8F hex [01t040 |7D hex™ 2 bytes 2 bytes
Setting Read 10 hex hex'! .3 (-32768to | (—32768 to
Read: AS hex 32767) 32767)
OE hex
H Value Write/ | Sets the H value. Write:  |8F hex [011040 |7E hex? 2 bytes 2 bytes
Setting Read 10 hex hex'! .3 (-32768to | (—32768 to
Read: AB hex 32767) 32767)
OE hex
L Value Write/ | Sets the L value. Write:  |8F hex [01t040 |7F hex? 2 bytes 2 bytes
Setting Read 10 hex hex'! - (-32768 to | (-32768 to
Read: AT hex 32767) 32767)
OE hex
Scaled Read | Reads analog input val- |OE hex |8F hex [011t040 |g4 hex™? 2 bytes
Analog ues for which have only hex'! 3
Input Value been scaled. AC hex
Read
Rate of Read | Reads the rate of OE hex |[8Fhex |01to40 |g5 hex™? 2 bytes
Change change for each sam- hex'! *3
Value Read pling cycle. AD hex
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Explicit | Read Function Command Response
message | /write Service | Class |Instance | Attribute ID Data
code ID ID
Sampling | Write/ | Sets the sampling cycle | Write: | 8F hex |011t040 |gg hex™2 GRT1-AD2: | GRT1-AD2:
Cycle Set- |Read |for obtaining the rate of |10 hex hex'1 v 2 bytes (10 |2 bytes (10 to
ting change based on the Read: AE hex to 65535) 65535)
previous value. OE hex
Cumulated |Read/| Reads the cumulated Read: |8Fhex [01t040 |87 hex™? 4 bytes
Value Read | Reset | analog input value. OE hex hex'! - (—214748364.8
. AF hex to
Reset:
35 hex 214748364.7)
Cumulative |Read | Reads the cumulative Read: |8Fhex [01t0o40 |gghex™? 1 byte
Counter count status in the OE hex hex'! .3
Flag Read Cumulative Counter BO hex
Flag in the area for
Generic Status Flags.
0: Counter overflow
1: Counter underflow
7: Set value overflow
Cumulative | Write/ | Writes/reads the set Write:  |8F hex [01t040 |gg hex™2 4 bytes 4 bytes
Counter Read | monitor value for the 10 hex hex'T -
Monitor cumulative counter. Read: B1 hex
Value Set- OE hex
ting
Cumulative | Write/ | Sets the unit for the Write:  |8F hex [01t040 |gA hex™2 1 byte 1 byte
Counter Read |cumulative counter. 10 hex hex'! 3
Unit Setting 0: Hour (count hours); | Read: B2 hex
1: Minute (count OE hex
minutes)
Note (1) The Instance ID specifies the Slice I/0O Unit’s unit number (1 to 64).
(2) Specifies input 0.
(3) Specifies input 1.
Setting and Reading for Analog Output Units
Explicit | Read Function Command Response
message | /write Service | Class |Instance | Attribute| Data Size
code ID ID ID
Setting the | Write/ | Sets the number of DA | Write: 90 hex |01to 40 |64 hex 2 bytes 1 byte
Number of |Read |conversion points. 10 hex hex'!
DA Conver- Read:
sion Points OE hex
Analog Out- | Read | Reads analog output OE hex [90hex |01t040 |g7 hex2 2 bytes
put Value values. hex'1 .3
Read 7D hex
Output Write/ | Sets the output range. | OE hex |90 hex |011t040 |8 hex™2 1 byte
Range Set- |Read |4 tg 20 mA: 0 hex? 3
ting 01010 V: 1; 7E hex
0to 20 mA: 2;
-10t0 10 V: 3;
Oto5V: 4
1to5V:6
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Explicit | Read Function Command Response
message | /write Service | Class |Instance | Attribute | Data Size
code ID ID ID
Slice Bus | Write/ | Sets the Slice Bus error |Write: |90 hex |011t040 |gC hex2 |1 byte 1 byte
Error Out- | Read |output value for each 10 hex hex'! 3
put Setting output. Read: 82 hex
0: Hold last state OE hex
1: Low limit
2: High limit
3: Zero count
Operation example:
Turnback Cable discon-
nect.
Communi- | Write/ | Sets the communica- Write: |90 hex [01t040 |gD hex@ |1 byte 1 byte
cations Read |tions error output value |10 hex hex'! .3
Error Out- for each output. Read: 83 hex
put Setting 0: Hold last state OE hex
1: Low limit
2: High limit
3: Zero count
Operation example:
communications error in
Communications Unit.
Function Write/ | Sets the function. Write: |90 hex |01t040 |gF hex? |1 byte 1 byte
Settin Read na- 0 10 hex 1 .
9 Scaling: 0; - . hex 85 hex'3
Cumulative counter: 1 Read:
OE hex
Scaling Write/ | Default scaling: O: Write: |90 hex [01t040 |70 hex? |1 byte
Type Set- |Read | User scaling: 1 10 hex hex'! .3
ting Read: 86 hex
OE hex
Scaling Write/ | Sets a conversion value | Write: |90 hex [011040 |71 hex2 |2 bytes 2 bytes
Point 1 Set- | Read | as the 0% value for user | 10 hex hex'! -3 | (28000 to (—28000 to
ting scaling. Read: 87 hex™ | 28000) 28000)
OE hex
Scaling Write/ | Sets a conversion value | Write: |90 hex [011040 |72 hex2 |2 bytes 2 bytes
Point 2 Set- | Read | as the 100% value for | 10 hex hex'! -3 | (=28000 to (—28000 to
ting user scaling. Read: 88 hex™ | 28000) 28000)
OE hex
Offset Write/ | Sets an offset to com- | Write: |90 hex [01t040 |73 hex?2 |2 bytes 2 bytes
Compensa- | Read | pensate for scaling 10 hex hex'! .3 (-28000 to (-28000 to
tion after error. Read: 89 hex™ | 28000) 28000)
Scaling OE hex
Cumulated |Read/| Reads the cumulated Read: |90 hex [01t040 |77 hex™? 4 bytes
Value Read | Reset | analog output value. OE hex hex'! .3 (-214748364.8
. 8D hex to
Reset:
35 hex 214748364.8)
Cumulative | Read | Reads the cumulative Read: |90 hex [01t040 |78 hex™? 1 byte
Counter count status in the OE hex hex'T 3
Flag Read Cumulative Counter 8E hex
Flag in the area for
Generic Status Flags.
0: Counter overflow
1: Counter underflow
7: Set value overflow
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Explicit | Read Function Command Response
message | /write Service | Class |Instance | Attribute| Data Size
code ID ID ID
Cumulative | Write/ | Writes/reads the set Write: |90 hex [01t040 |79 hex?2 |4 bytes 4 bytes
Counter Read | monitor value for the 10 hex hex'! -
Monitor cumulative counter. Read: 8F
Value Set- OE hex
ting
Cumulative | Write/ | Sets the unit for the Write: |90 hex [01t040 |7A hex?2 |1 byte
Counter Read | cumulative counter. 10 hex hex'T hex'3
Unit Setting 0: Hour (count hours); | Read: 90 hex
1: Minute (count min- OE hex
utes)
Note (1) The Instance ID specifies the Slice I/0O Unit’s unit number (1 to 64).
(2) Specifies output 0.
(3) Specifies output 1.
Explicit Messages for Temperature Input Units
Explicit | Read Function Command Response
message | /write Service | Class | Instance | Attribute Data
code ID ID ID
Display For- | Read | Reads the display for- |OE hex |8F hex |01to 40 |65 hex 1 byte
mat Read mat. hex'!
(Normal or Normal display: 0
1/100) 1/100 display: 1
Tempera- Read | Reads the value of tem- | OE hex |8F 01to40 |9A hex 2 bytes
ture Data perature data. hex?2 |hex'
Value Read %
for Normal *3
Display hex
Tempera- Read | Reads the value of tem- | OE hex |8F 01to40 |6B hex 4 bytes
ture Data perature data. hex?2 |hex'
Value Read %0
for 1/100 3
Display hex
Input Type | Write/ | Sets the input type. Write: 8F 011040 |97 hex 1 byte 1 byte
Set Read | GRT1-TS2P: 10hex |hex? |hex
PT100 (-200 to 850°C) | Read: |90
= F hex OE hex hex*3

PT100 (-200 to 200°C)
=11 hex

GRT1-TS2PK:

PT1000 (-200 to
850°C) =13 hex
PT1000 (-200 to
200°C) =14 hex

GRT1-TS2T:

R =00 hex, S = 01 hex,
K1 =02 hex, K2 =03
hex, J1 = 04 hex, J2 =
05 hex, T =06 hex, E =
07 hex, L1 =08 hex, L2
=09 hex, U =0A hex, N
=0B hex, W=0C hex, B
= 0D hex, PL2 = OE hex
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Explicit | Read Function Command Response
message | /write Service | Class |Instance | Attribute Data
code ID ID ID
User Read | Checks to see if user OE hex |8F 011040 |89 hex 1 byte
Adjustment adjustment has been hex?2 |hex'
Check performed for the tem- %
perature conversion .
constant. hex
User adjustment: 1
Default setting: 0
Display Unit | Read | Reads the display unit. |OE hex |8F 01to40 |69 hex 2 bytes
Read °C: 1200, °F: 1201 hex?2 |hex'!
90
hex3
Tempera- Read | Reads the status of the |OE hex |8F 01to40 |73 hex 1 byte
ture Status Temperature Status hex?2 |hex'
Flag Read Flags. %
LL=0;L=1; *3
Pass signal = 2; H = 3; hex
HH = 4; Valley shot = 5;
Top shot = 6;
Off-wire detection =7
Tempera- | Write/ | Selects the data allo- Write: 8F 011040 |75 hex 1 byte 1 byte
ture Data Read | cated to Temperature 10hex |hex? |hex?
Allocation Data 1. Read: |gg
Selection Temperature input OE hex |, .3
value: 0;
Peak value: 1;
Bottom value: 2;
Top value: 3;
Valley value: 4;
Rate of change value: 5
Function Write/ | Sets each function. Write: 8F 01to40 |77 hex 2 bytes 2 bytes
Setting Read | git status: 10hex |hex? |hex?
ON: Enabled, Read: 90
OFF: Disabled OE hex hex'3
Moving average: 0;
Scaling: 1;
Peak/bottom hold: 2;
Top/valley hold: 3;
Comparator: 4;
Cumulative counter: 5;
Rate of change: 6
Input error detection dis-
abled: 7
Scaling Write/ | Sets an temperature Write: 8F 011040 |79 hex 2 bytes 2 bytes
Point 1 Set- | Read | value as the 0% value [10hex |pex?2 |hex'!
ting for user scaling. Read: |[gg
OE hex hex3
Scaling Write/ | Sets an temperature Write: 8F 011040 [7Ahex |2 bytes 2 bytes
Point 2 Set- | Read | value as the 100% value |10 hex |hex2 |hex’
ting for user scaling. Read: %0
OE hex hex3
Offset Write/ | Sets an offset to com- | Write: 8F 01to40 [7Bhex |2 bytes 2 bytes
Compensa- | Read | pensate for scaling 10hex |hex? |hex?
tion after errors. Read: |gg
Scalin .
g OE hex hex3
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Explicit | Read Function Command Response
message | /write Service | Class | Instance | Attribute Data
code ID ID ID
Maximum | Read/ | Reads the maximum Read: 8F 011040 |7C hex 4 bytes
Value Read | Reset | value after power is OE hex |hex? |hex'!
turned ON. Reset: |9
35 hex hex3
Minimum Read/ | Reads the minimum Read: 8F 01to40 |7D hex 4 bytes
Value Read | Reset | value after power is OE hex |hex?2 |hex'!
turned ON. Reset: |go
35 hex hex3
Peak Value |Read | The peak value while OE hex |8F 01to40 |7E hex 4 bytes
Read the hold function is hex?2 |hex'
operating is held and %0
the peak value is read. v
hex
Bottom Read | The bottom value while |OE hex |8F 011040 |7F hex 4 bytes
Value Read the hold function is hex?2 |hex'
operating is held and 90
the bottom value is 3
read. hex
Top Value |Read | The top value while the |OE hex |8F 011040 |80 hex 4 bytes
Read hold function is operat- hex?2 |hex'
ing is held and the top 90
value is read. 3
hex
Top Detec- |Read | Reads the timing for OE hex |8F 011040 |81 hex 1 byte
tion Timing detecting top values. hex?2 |hex'
Flag Read 20
hex'3
Valley Read | The valley value while | OE hex |8F 01to40 |82 hex 4 bytes
Value Read the hold function is hex?2 |hex'
operating is held and %0
the valley value is read. v
hex
Valley Read | Reads the timing for OE hex |8F 01to40 |83 hex 1 byte
Detection detecting valley values. hex?2 |hex'
Timing Flag 20
Read v
hex
HH Value | Write/ | Sets the HH value. Write: | 8F 01t040 |6Dhex |4 bytes 4 bytes
Setting Read 10hex |hex? |hex? (-415000 to (-415000 to
Read: |[gg 415000) 415000)
OE hex hex3
LL Value Write/ | Sets the LL value. Write: 8F 011040 [6E hex |4 bytes 4 bytes
Setting Read 10hex |hex?2 |hex'! (-415000 to (-415000 to
Read: |[gg 415000) 415000)
OE hex hex3
H Value Write/ | Sets the H value. Write: 8F 01to40 [6F hex |4 bytes 4 bytes
Setting Read 10hex |hex?2 |hex'! (-415000 to (-415000 to
Read: |gg 415000) 415000)
OE hex hex3
L Value Write/ | Sets the L value. Write: 8F 01to40 |70 hex 4 bytes 4 bytes
Setting Read 10hex |hex? |hex? (-415000 to (-415000 to
Read: |gg 415000) 415000)
OE hex hex3
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Explicit | Read Function Command Response
message | /write Service | Class | Instance | Attribute Data
code ID ID ID
Scaled Read | Reads temperature OE hex |8F 011040 |8B hex 4 bytes
Tempera- input values for which hex? |hex'! (-415000 to
ture Input have only been scaled. 90 415000)
Value Read 3
hex
Rate of Read | Reads the rate of OE hex |8F 01to40 |8C hex 4 bytes
Change change for each sam- hex? |hex'! (-415000 to
Value Read pling cycle. %0 415000)
hex 3
Sampling | Write/ | Sets the sampling cycle | Write: 8F 01to40 (8D hex |2 bytes 2 bytes
Cycle Set- |Read |for obtaining the rate of |10 hex |hex2 |hex’! (250 to 65550) | (250 to 65550)
ting change based on the Read: |gg
previous value. OE hex v
Set in multiples of hex
250 ms.
(Default: 250 ms)
Cumulated | Read/|Reads the cumulated Read: 8F 011040 |8E hex 4 bytes
Value Read | Reset | temperature input value. |OE hex |hex?2 | hex’? (-214748364.8
Reset: 190 Y 4748364.7)
35 hex *3 .
hex
Cumulative | Read | Reads the cumulative OE hex |8F 011040 |8F hex 1 byte
Counter count status in the hex?2 |hex'
Flag Read Cumulative Counter 90
Flag. "3
0: Counter overflow hex
1: Counter underflow
7: Set value overflow
Cumulative | Write/ | Writes/reads the set Write: 8F 01to40 |90 hex 4 bytes 4 bytes
Counter Read | monitor value for the 10hex |hex? |hex?
Monitor cumulative counter. Read: |gg
Value Set- OE hex N
t|ng hex 3
Cumulative | Write/ | Sets the unit for the Write: 8F 01to40 |91 hex 1 byte 1 byte
Counter Read | cumulative counter. 10hex |hex? |hex?
Unit Setting 0: Hour (count x hours); |Read: |gg
1: Minute (count x OE hex hex3
minutes)
Decimal Read | Reads the position of OE hex |8F 011040 |98 hex 1 byte
Position the decimal point. hex?2 |hex'
Read 0000 = 0 90
0000.0 =1 3
0000.00 = 2 hex
Top/Valley |Read/|Reads the number of Read: 8F 01to40 |9E hex 4 bytes
Count Read | Reset | tops or valleys that have |OE hex |hex?2 | hex’?
been counted. Reset: |go
35 hex hex3
Top/Valley |Read | Reads whether the OE hex |8F 01to40 |9F hex 1 byte
Count top/valley count has hex?2 |hex'
Threshold exceeded the threshold 90
Status value. .
Read 0: Counter overflow hex
1: Counter underflow
7: Set value overflow
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Explicit | Read Function Command Response
message | /write Service | Class |Instance | Attribute Data
code ID ID ID

Top/Valley | Write/ | Selects counting either | Write: 8F 011040 |AO hex 1 byte 1 byte
Counting Read |tops or valleys. 10hex |hex? |hex?
Selection Count tops = 0 Read: |gg

Count valleys = 1 OE hex hex'3
Top/Valley |Write/ | Sets the threshold value | Write: 8F 01to40 [A1hex |4 bytes 4 bytes
Count Read |to compare with the 10hex |hex? |hex?
Threshold top/valley count. Read: |gg
Set .

OE hex hex3

Tempera- Read/ | Reads (in seconds) the |Read: 8F 01to40 [A2hex |4 bytes 4 bytes
ture Range | Reset |time the system has OE hex |nhex?2 |hex'!
Total Time been in a user-settem- | Raget: %0
Read erature range. .

p 9 35 hex hex3
Threshold |Read | Compares the time the |OE hex |8F 011040 |AS hex 1 byte
Status for system has been in a hex?2 |hex'
Tempera- user-set temperature %
ture Range range with a threshold .
Total Time value. hex
Read 0: Counter overflow

1: Counter underflow

7: Set value overflow
Range for | Write/ | Sets the range for timing | Write: 8F 01to40 [Adhex |1byte 1 byte
Tempera- | Read |the time inthe settem- [10hex |hex@ |hex'!
ture Range perature range. Read: |gg
Total Time Above HH = 0, OE hex | *3
Set Between HH and H = 1,

Pass = 2,

Between L and LL = 3,

Below LL =4
Threshold | Write/ | Sets (in seconds) the Write: 8F 01to40 [A5hex |4 bytes 4 bytes
for Compar- | Read |threshold value thatis [10hex |pex2 |hex'?
ison with compared to the time in | Reag: 90
Tempera- the user-set tempera- | g hex .
ture Range ture range. hex
Total Time
Set/Read
Data Com- |Read | Reads the result of data |OE hex |8F 01to40 |AB hex 4 bytes
parison comparison between hex?2 |hex'
between channels. 90
Channels .
Read hex
Data Com- |Read | Compares the result of |OE hex |8F 01to40 |AC hex 1 byte
parison data comparison hex?2 |hex'
between between channels with 90
Channels a threshold value and v
Threshold outputs the result. hex
Compare 0: Counter overflow

1: Counter underflow

6: Invalid data

7: Set value overflow
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Explicit | Read Function Command Response
message | /write Service | Class | Instance | Attribute Data
code ID ID ID
Data Com- | Write/ | Sets the threshold for Write: 8F 011040 [AD hex |4 bytes 4 bytes
parison Read | comparison with the 10hex |hex? |hex?
between result of data compari- | Reag: 90
Channels son between channels. | o pex .
Threshold hex
Set
Extension |Read | Reads the Status Flags |OE hex |8F 01to40 |74 hex 1 byte
Status Flag below. hex?2 |hex'
Read 1t070R=0 9
1: Over range hex™3
2: Under range
3: Scaling overflow
4: Scaling underflow
5: Rate of change over-
flow
6: Rate of change
underflow
7: Sensor off-wire condi-
tion
Note 1) The instance ID specifies the Slice I/O Unit’s unit number (1 to 64).

(1)
(2)
(3)
(4)
(5)

2) Specifies input 0.

Specifies input 1.

4) Parameter related to the data comparison between input 0 and input 1.
5) Parameter related to the data comparison between input 1 and input 0.

Explicit Messages for Counter Units and Positioning Units

Explicit | Read/ Function Command Response
message | write Service | Class | Instance | Attribute Data size
code ID ID ID
Digital Input | Read |Reads the current |OE hex |8E hex|01to40 |64 hex - 1 byte
Monitor status of the digi- hex'1 00 hex: OFF
tal input. 01 hex: ON
Digital Input | Read |Reads the com- |OE hex |8E hex|01to40 |65 hex 1 to 32 bytes
Name ment set for the hex'1 Contains the
digital input. stored commentin
ASCII.
Write | Writes the com- |10 hex |8E hex|011to040 |65 hex 1 to 32 bytes
ment for the digi- hex'! The comment to
tal input. set in ASCII.
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Explicit
message

Read/
write

Function

Command

Service
code

Class
ID

Instance
ID ID

Attribute

Data size

Response

Digital Input
Mainte-
nance
Counter

Read

Reads the total
ON time (unit: s)
or number of con-
tact operations
(unit: operations)
of the digital
input.

OE hex

8E hex

01to 40 |66 hex
hex'!

4 bytes

0000 0000 to
FFFF FFFF hex
(0to
4,294,967,295
decimal)

Write

Writes the total
ON time (unit: s)
or number of con-
tact operations
(unit: operations)
for the digital
input.

10 hex

8E hex

01to 40 |66 hex

hex'!

4 bytes

0000 0000 to
FFFF FFFF hex
(0 to
4,294,967,295
decimal)

Reset

Resets the total
ON time (unit: s)
or number of con-
tact operations
(unit: operations)
of the digital
input.

05 hex

8E hex

01 to 40
hex

66 hex

Digital Input
Mainte-
nance
Counter Set
Value

Read

Reads the set
value for the total
ON time (unit: s)
or number of con-
tact operations
(unit: operations)
of the digital
input.

OE hex

8E hex

01to 40 |67 hex

hex

4 bytes

0000 0000 to
FFFF FFFF hex
(Oto
4,294,967,295
decimal)

Write

Writes the set
value for the total
ON time (unit: s)
or number of con-
tact operations
(unit: operations)
for the digital
input.

10 hex

8E hex

01to 40
hex

67 hex

4 bytes

0000 0000 to
FFFF FFFF hex
(Oto
4,294,967,295
decimal)

Input Power

Supply
Monitor

Read

Reads the status
of the input power
supply.

If there is more
than one input
power supply, an
AND of the sta-
tus of all the input
power supplies is
returned.

OE hex

8E hex

01to 40
hex

70 hex

1 byte

00 hex: ON
01 hex: OFF
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Explicit | Read/ Function Command Response
message | write Service | Class |Instance | Attribute Data size
code ID ID ID
Terminal Read |Reads the moni- |OE hex |8E hex|011t040 |71 hex 4 bytes
Mainte- tor mode for hex'! Status of bit 00 of
nance Infor- maintenance 1st byte:
mation information on the 0: Total ON i
Mode Moni- digital input. : c?a ime
tor of Digital m_o ©
Input 1: Contact opera-
tion counter mode
All other bits will
be 0.
Write | Writes the moni- |10 hex |8E hex|011t040 |71 hex 4 bytes
tor mode for hex'’ Status of bit 00 of
maintenance 1st byte:
information for the . .
digital input. gq.c;l(';)éal ON time
1: Contact opera-
tion counter mode
Set all other bits
to 0.
Monitor Sta- | Read | Reads the moni- |OE hex |8E hex|011t040 |72 hex 4 bytes
tus of Digital tor status for the hex'1 Status of bit 00 of
Input Main- total ON time or 1st byte:
tenance number of contact o1
Counter operations for the 1: gurta-lgfg-?ange
digital input. (over the monitor
value)
Monitor Dig- | Read | Reads the current |OE hex |8E hex|01to 40 |OUTO: 1 byte
ital Output status of digital hex'! 76 hex 00 hex: OFF
Status outputs. 01 hex: ON
Digital Out- |Read |Readsthe com- |OEhex |8E hex|01to40 |OUTO: 1 to 32 bytes
put Names ments set for digi- hex'! 77 hex Contains stored
tal outputs. 2 comment in
ASCII.
Write | Writes the com- |10 hex |8E hex|011to40 |OUTO: 1 to 32 bytes
ments for digital hex'1 77 hex | The comment to
outputs.? set in ASCIL.
Digital Out- |Read |Reads the total OE hex |8E hex|01to40 |OUTO: 4 bytes
put Mainte- ON time (unit: s) hex'T 78 hex 0000 0000 to
nance or number of con- OUT1: FFEF FFFF hex
Counter tact operations 7C hex (Oto
(unit: operations) 4,294,967,295
for digital out- decimal)
puts.?
Write | Writes the total 0 hex 8E hex |01to40 |OUTO: 4 bytes
ON time (unit: s) hex'1 78 hex 0000 0000 to
or number of con- OUT1: | FFFF FFFF hex
tact operations 7Chex |(0to
(unit: operations) 4,294,967,295
for digital out- decimal)
puts.?
Reset |Resetsthetotal |05hex |8E hex|01to40 [OUTO:
ON time (unit: s) hex'! 78 hex
or number of con- OUT1:
tact operations 7C hex
(unit: operations)
for digital out-
puts.?
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Explicit | Read/ Function Command Response
message | write Service | Class |Instance | Attribute Data size
code ID ID ID
Digital Out- |Read |Reads the setval-|0OE hex |8E hex|01to40 |OUTO: 4 bytes
put Mainte- ues for the total hex'1 79 hex 0000 0000 to
nance ON time (unit: s) OUT1: FFEE FEFF hex
Counter Set or number of con- 7D hex (0to
Values tact operations 4,294 ,967,295
(unit: operations) decimal)
for digital out-
puts.?
Write | Writes the set val-| 10 hex |8E hex|011to 40 |OUTO: 4 bytes
ues for the total hex'! 79 hex 0000 0000 to
ON time (unit: s) OUT1: | FFFF FFFF hex
or number of con- 7Dhex |[(Oto
tact operations 4,294,967,295
(unit: operations) decimal)
for digital out-
puts.?
OQutput Read |Reads the status |OE hex |[8E hex|01to40 |82 hex 1 byte
Power Sup- of the input power hex'1 00 hex: OFF
ply Monitor supply. 01 hex: ON
If there is more
than one output
power supply, an
AND of the sta-
tus of all the out-
put power
supplies is
returned.
Terminal Read |Reads the moni- |OE hex |8E hex|011to40 |83 hex 4 bytes
Mainte- tor mode for hex? Status of bits 00
nance Infor- maintenance (output 0) and 01
mation information on (output 1) of 1st
Monitor digital outputs.” byte:
Mode of 0: Total ON ti
Digital Out- Tode e
puts 1: Contact opera-
tion counter mode
Write | Writes the moni- |10 hex |8E hex|01to40 |83 hex 4 bytes
tor mode for hex! Status of bits 00
maintenance (output 0) and 01
information for (output 1) of 1st
digital outputs.” byte:
0: Total ON time
mode
1: Contact opera-
tion counter mode
Monitor Sta- | Read | Reads the moni- |OE hex |8E hex|01to40 |84 hex 4 bytes
tus of Digital tor status for total hex'1 Status of bits 00
Output ON time or num- (output 0) and 01
Mainte- ber of contact (output 1) of 1st
nance operations of digi- byte:
*2
Counter tal OUtpUtS. 0:In range
1: Out-of-range
(over the monitor
value)
Counter Read |Reads the OE hex |8E hex|011to40 |87 hex 4 bytes
Value present counter hex'1 Range of values:
value. -2,147,483,648 to
2,147,483,647
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Explicit | Read/ Function Command Response
message | write Service | Class |Instance | Attribute Data size
code ID ID ID
Captured Read |Reads the last OE hex |8E hex|01to40 |88 hex 4 bytes
Counter captured counter hex'! Range of values:
Value value. -2,147,483,648 to
2,147,483,647
Counter Read |Reads the OE hex |8E hex|01to40 |89 hex 4 bytes
Frequency present counter hex'! Range of values:
frequency —100,000 to
(speed). 100,000
Lower Limit | Read |Reads the OE hex |8E hex|01to40 |8B hex 4 bytes
of Range 0 present lower limit hex'1 Range of values:
of comp:flrison -2,147,483,648 to
range 0. 2,147,483,647
Upper Limit | Read |Reads the OEhex |[8Ehex|01to40 [8Chex |--- 4 bytes
of Range 0 present upper hex'! Range of values:
limit of range 0. -2,147,483,648 to
2,147,483,647
Lower Limit | Read |Reads the OE hex |[8Ehex|01to40 (8D hex |--- 4 bytes
of Range 1 present lower limit hex'1 Range of values:
of range 1. -2,147,483,648 to
2,147,483,647
Upper Limit | Read |Reads the OE hex |8E hex|011to40 |8E hex 4 bytes
of Range 1 present upper hex' Range of values:
limit of range 1.” —2,147,483,648 to
2,147,483,647
Preset Read |Reads the OE hex |8E hex|011to40 |8F hex 4 bytes
Value present preset hex" Range of values:
value. -2,147,483,648 to
2,147,483,647
Write | Writes the preset |10 hex |8E hex|011to 40 |8F hex 4 bytes
value. hex ! Range of values:
—2,147,483,648t0
2,147,483,647
Counter Read |Reads the OE hex |8E hex|011t040 |90 hex 1 byte
Input Mode present counter hex'! 00 hex: Phase dif-
input mode. ferential x1
01 hex: Phase dif-
ferential x2
02 hex: Phase dif-
ferential x4
03 hex:
Pulse/direction
04 hex: Up/down
Write | Writes the 10 hex |[8E hex|01to40 |90 hex 1 byte
counter input hex! 00 hex: Phase dif-
mode. ferential x1
01 hex: Phase dif-
ferential x2
02 hex: Phase dif-
ferential x4
03 hex: Pulse
/direction
04 hex: Up/down
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Explicit | Read/ Function Command Response
message | write Service | Class |Instance | Attribute Data size
code ID ID ID
Action on Read |Reads the action |OE hex |[8E hex|01to40 |91 hex 1 byte
Rising Edge performed on the hex'! 00 hex: No action
of Digital rising edge of the 01 hex: Capture
Input digital input. 02 hex: Reset
03 hex: Preset
Write | Writes the action |10 hex |8E hex|011to40 |91 hex 1 byte
performed on the hex ! 00 hex: No action
rising edge of the 01 hex: Capture
digital input. 02 hex: Reset
03 hex: Preset
Action on Read |Reads the action |OE hex |[8E hex|01to40 |92 hex 1 byte
Falling Edge performed on the hex'! 00 hex: No action
of Digital falling edge of the 01 hex: Capture
Input digital input. 02 hex: Reset
03 hex: Preset
Write | Writes the action |10 hex |8E hex|011t040 |92 hex 1 byte
performed on the hex? 00 hex: No action
falling edge of the 01 hex: Capture
digital input. 02 hex: Reset
03 hex: Preset
Action on Read |Reads the action |OE hex |8E hex|01to40 |93 hex 1 byte
Bus Error performed when hex'! 00 hex: Outputs
a bus error are cleared on bus
occurs. error.
The same setting 01 hex: Output
applies to all out- functionality is
puts. maintained on bus
error.
Write | Writes the action |10 hex |8E hex|011to40 |93 hex 1 byte
performed when hex'! 00 hex: Outputs
a bus error are cleared on
occurs. bus error.
The same setting 01 hex: Output
applies to all out- functionality is
puts. maintained on
bus error.
Configura- |Read |Reads the OE hex |8E hex|011to40 |94 hex 1 byte
tion Tag present value of hex? Range of values:
the configuration 00 to FF hex
tag. (0 to 255 decimal)
Write | Writes the value |10 hex |8E hex|011to40 |94 hex 1 byte
of the configura- hex'! Range of values:
tion tag. 00 to FF hex
(0 to 255 decimal)
Range 0 Write | Writes the upper |33 hex |8E hex|011t040 |95 hex 2 x 4 bytes
and lower limits of hex ! Range of values:
range 0.” 8000 0000 to
7FFF FFFF hex
(-2,147,483,648
to 2,147,483,647
decimal)
Save Write | Writes the range |10 hex |8E hex|011to40 |97 hex 1 byte
Ranges and settings and pre- hex'! Value: 00 hex
Preset Val- set value to non-
ues volatile memory.
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Explicit Read/ Function Command Response
message | write Service | Class | Instance | Attribute Data size
code ID ID ID
Action on Write | Writes the action |OE hex |8E hex|011to40 |98 hex 1 byte
Bus Idle performed when hex'! 00 hex: Outputs
the bus enters are cleared on
idle state. bus idle.
01 hex: Output
functionality is
maintained on
bus idle.
Read |Reads the action |OE hex |[8E hex|01to40 |98 hex 1 byte
performed when hex! 00 hex: Outputs
the bus enters are cleared on bus
idle state. idle.
01 hex: Output
functionality is
maintained on bus
idle.
Note (1) The Instance ID specifies the Slice /0O Unit’s unit number (1 to 63 decimal).

(2) The data structure is as follows:

If you want to write “LL = 7FFF FFFF, UL = 8000 0000” use the following: FFFF FF7F 0000 0080.
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Using Explicit Messages

The following example shows how to use explicit messages with a DeviceNet Communications Unit connected
to a CS1W-DRM21 DeviceNet Unit.

Example: Sending a “Operation Time Monitor Peak Value Read” Command
Example: DeviceNet Unit’s node address: 05

Unit number: 0

Unit address: FE hex (or 10 hex)

DeviceNet Communication Unit’s node address: 11

Ladder program

DeviceNet Master Unit
CMND Explicit message
sent
C
S
Eq D
|
DeviceNet
#1 Network
GRT1-ID4
Slice 1/0 Terminal
* ﬂ; E— Operation time monitor peak value
Input O Input 2
ON ON
Input O
Input 2
Measured time

Operation

Reads the measured operation time (time required for input 2 to go ON after input 0 goes ON) of the Slice 1/0
Unit with unit number 1.

The data is read using the EXPLICIT MESSAGE SEND command (2801).

The command data is written in words starting from D01000 in the PLC and the response data is stored in
words starting from D02000.

If the command does not end normally, the end code is stored in DO0006 and the send command is re-exe-
cuted.
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Command Details

* [CMND S D C]

S: D01000

D (first response word): D02000

C: D00000
Contents of S

Address Contents (hex) Meaning
D01000 28 01 Command code
D01001 0B OE DeviceNet Communications Unit’'s node address: 11
Service code: OE hex

D01002 00 8E Class ID: 008E hex
D01003 00 01 Instance ID: 0001 hex
D01004 8C xx Attribute ID: 8C xx hex (Set any value for the blank digits.)

Contents of C

Address Contents (hex) Meaning
D00000 00 09 Number of bytes of command data
D00001 00 0C Number of bytes of response data
D00002 00 00 Destination DeviceNet Unit's network address: 0
D00003 05 FE Destination DeviceNet Unit’s node address: 5
Destination DeviceNet Unit’s unit address: FE hex (or 10 hex)
D00004 0000 Response required
Communications port number: 0
Number of retries: 0
D00005 00 3C Response monitoring time: 6 s
Response
Contents of D
Address Contents (hex) Meaning
D02000 28 01
D02001 00 00
D02002 00 02
D02003 0B 8E Response source node address: 11 (0B hex)
Normal completion: 8E hex
D02004 to D02005 |00 00 Operation time monitor peak value
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Standard Models

Slice 1/0 Units

Model Specifications
GRT1-ID4 Four-point DC Input Unit (NPN)
GRT1-1D4-1 Four-point DC Input Unit (PNP)
GRT1-OD4 Four-point Transistor Output Unit (NPN)
GRT1-OD4-1 Four-point Transistor Output Unit (PNP)
GRT1-0OD4G-1 Four-point Transistor Output Unit (PNP) with overcurrent and short-circuit protection
GRT1-OD4G-3 Four-point 2-A Transistor Output Unit (PNP) with overcurrent and short-circuit protection
GRT1-1D8 Eight-point DC Input Unit (NPN)
GRT1-1D8-1 Eight-point DC Input Unit (PNP)
GRT1-OD8 Eight-point Transistor Output Unit (NPN)
GRT1-OD8-1 Eight-point Transistor Output Unit (PNP)
GRT1-OD8G-1 Eight-point Transistor Output Unit (PNP) with overcurrent and short-circuit protection
GRT1-1A4-1 Four-point AC Input Unit (Input voltage: 100 to 120 VAC 50/60 Hz)
GRT1-1A4-2 Four-point AC Input Unit (Input voltage: 200 to 240 VAC 50/60 Hz)
GRT1-ROS2 Two-point Relay Output Unit
GRT1-AD2 Two-point Analog Output Unit
GRT1-DA2V Two-point Analog Voltage Output Unit
GRT1-DA2C Two-point Analog Current Output Unit
GRT1-TS2P Two-point Temperature Input Unit
Resistance thermometer input, Input type: PT100 (—200 to 850°C) or PT100 (—200 to 200°C)
GRT1-TS2PK Two-point Temperature Input Unit
Resistance thermometer input, Input type: PT1000 (—200 to 850°C) or PT1000 (—200 to 200°C)
GRT1-TS2T Two-point Temperature Input Unit
Thermocouple input, Input type: R, S, KJ, T, E, B, N, L, U, W, or PL2
GRT1-END End Unit
GRT1-PD2 I/0 Power Feed Unit
GRT1-PD2G I/0O Power Feed Unit with overcurrent protection
GRT1-PD8 I/0 Power Feed Unit with 8 voltage and 4 ground terminals
GRT1-PD8-1 I/0 Power Feed Unit with 4 voltage and 8 ground terminals
GRT1-PC8 I/0 Power Connection Unit with 8 voltage and 4 ground terminals
GRT1-PC8-1 I/0 Power Connection Unit with 4 voltage and 8 ground terminals
GRT1-TBR Right Turnback Unit (Mounts to the right side of Slice I/0O Terminal.)
GRT1-TBL Left Turnback Unit (Mounts to the left side of Slice I/O Terminal. Can supply power to I/O Units.)
GRT1-CTH Counter Unit with one counter (with encoder A and B inputs), 1 input settable to an encoder Z input
or a digital input, and 1 digital output (NPN)
GRT1-CT1-1 Counter Unit with one counter (with encoder A and B inputs), 1 input settable to an encoder Z input
or a digital input, and 1 digital output (PNP)
GRT1-CP1-L Positioning Unit with one counter (with encoder A, B, and Z inputs), 1 digital input, and 2 digital out-

puts (PNP)
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Communications Units

Model Specifications
GRT1-DRT DeviceNet Communications Unit for Slice I/O Terminals
Up to 64 Slice I/0O Units can be connected to one DeviceNet Communications Unit.
GRT1-PRT PROFIBUS Communications Unit for Slice 1/0 Terminals.
Up to 64 Slice 1/0O Units can be connected to one PROFIBUS Communications Unit.

Connecting Cable for Slice I/0 Terminal Turnback Units

Model

Specifications

GCN2-100

Turnback Cable (1 m)
Up to two cables (two blocks) can be connected to one DeviceNet Communications Unit.

Applicable Pin Terminals

One-pin Terminals

Manufacturer Model
PHOENIX CONTACT Al-0.5-10WH 0.5 mm? (AWG 20)
Al-0.75-10GY 0.75 mm? (AWG 18)
Al-1.5-10BK 1.25 mm? (AWG 16)
Nihon Weidmuller H0.5/16 D 0.5 mm? (AWG 20)
H0.75/16 D 0.75 mm? (AWG 18)
H15/16D 1.25 mm? (AWG 16)
Two-pin Terminals
Manufacturer Model
PHOENIX CONTACT AI-TWIN 2 x 0.75-10GY | 0.75 mm?2 (AWG 18)
Nihon Weidmuller H 0.5/16.5D 0.5 mm? (AWG 20)
H0.75/17 D 0.75 mm? (AWG 18)
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Appendix C

Model Power supply power Weight
consumption
GRT1-ID4 1w 769
GRT1-1D4-1 1w 769
GRT1-OD4 1w 769
GRT1-OD4-1 1w 769
GRT1-OD4G-1 1W 769
GRT1-OD4G-3 1.8 W 7649
GRT1-1D8 1.5W 80g
GRT1-1D8-1 1.5W 80g
GRT1-OD8 1.2W 80g
GRT1-OD8-1 1.2W 80g
GRT1-OD8G-1 1.4 W 60g
GRT1-1A4-1 1.0W 769
GRT1-1A4-2 1.0W 769
GRT1-ROS2 1w 80g
GRT1-AD2 1.5W 82¢g
GRT1-DA2V 1.5W 82¢g
GRT1-DA2C 2w 82¢g
GRT1-TS2P 15W 869
GRT1-TS2PK 15W 869
GRT1-TS2T 15W 869
GRT1-CT1 11W 80g
GRT1-CT1-1 11W 80g
GRT1-CP1-L 1.2W 80g
GRT1-PD2 02W 729
GRT1-PD2G 1.2W 769
GRT1-PD8 02W 759
GRT1-PD8-1 02W 759
GRT1-PC8 02W 759
GRT1-PC8-1 0.2W 7549
GRT1-TBR 0 56 g
GRT1-TBL 0 108 g
Communications Units
Model Power supply power Weight
consumption

GRT1-DRT 3w 137 g
GRT1-PRT 22W 135¢g
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I/0 Current Consumption Table

Model Current
consumption (mA)
GRT1-ID4 33
GRT1-1D4-1 33
GRT1-OD4 12
GRT1-OD4-1 12
GRT1-OD4G-1 12
GRT1-OD4G-3 10
GRT1-1D8 38
GRT1-1D8-1 38
GRT1-0OD8 8
GRT1-OD8-1 8
GRT1-OD8G-1 17
GRT1-1A4-1 0
GRT1-1A4-2 0
GRT1-ROS2 30
GRT1-AD2 0
GRT1-DA2V 0
GRT1-DA2C 0
GRT1-TS2P 0
GRT1-TS2PK 0
GRT1-TS2T 0
GRT1-CT1 21
GRT1-CT1-1 21
GRT1-CP1-L 28
GRT1-END 0
GRT1-PD2 4
GRT1-PD2G 19
GRT1-PD8 4
GRT1-PD8-1 4
GRT1-PC8 4
GRT1-PC8-1 4
GRT1-TBR 0
GRT1-TBL 4

Appendix D
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Appendix E
Precautions When Connecting
Two-wire DC Sensors

When using a two-wire Sensor with a Communications Unit using DC inputs, check that the following condi-
tions have been met. Failure to meet these conditions may result in operating errors.

Relationship between a DC Input-type Communications Unit’s
ON Voltage and a Sensor’s Residual Voltage
Von < Vee - VR

Vee:  1/0O power supply voltage (The allowable power supply voltage range is 20.4 to 26.4 V, so0 20.4 V will be
used here to allow for the worst possible conditions.)

Von:  ON voltage for a Communications Unit with DC Inputs
VRg: Sensor's output residual voltage

It is sometimes possible to satisfy the above equation by adjusting the I/O power supply voltage (V) to
26.4 V.

Relationship between a DC Input-type Communications Unit’s
ON Current and a Sensor’s Control Output (Load Current)

lout (Min) <loy < oyt (Max.)

lout: Sensor control output (load current)

lon: Communications Unit ON current

lon=(Vee - VR = VE)/RiN
VE: Internal residual voltage of a Communications Unit with DC Inputs
Rin: Input impedance of a Communications Unit with DC Inputs

When Igy is smaller than Igyt (min), connect a bleeder resistor R.
The bleeder resistor constant can be calculated using the following equation.

R < (Ve - VR)(lour (min.) = lon)

Power W > (V¢ — VR)Z/R x 4 [allowable margin]

; 1 DCInput
2-wire .
Sewnlsor VR Unit
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Relationship between a DC Input-type Communications Unit’s
OFF Current and a Sensor’s Leakage Current

lorF 2 lieak
lout: OFF current of a Communications Unit with DC Inputs

leak:  Sensor's leakage current

Connect a bleeder resistor if l,g4 is greater than lorg
The bleeder resistor constant can be calculated using the following equation.

R < (lorr X Rin + VE)/(lieak = VoFF)

Power W > (V¢ — VR)?/R x 4 [allowable margin]
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Index

A one-shot time, 124
operation results, 93
Analog 1/0 Units, 7 peak value, 93, 108

AD conversion points peak/bottom hold, 92, 118

setting, 4 rate of change, 92, 93, 108
communications error output, 5 rate of change calculation, 124
comparator, 4 scaling, 92
comparison with earlier models, 90 top value, 93, 108
cumulative counter, 5 Top/Valley Detection Timing Flags, 94, 109
data processing functions, 92 top/valley hold, 92, 120
Error History Window, 99 user adjustment, 92, 130
I/O data, 94 user scaling, 115
Maintenance Information Window, 97 valley value, 93, 108
moving average, 4 Warning Status Area, 95
off-wire detection, 4 Analog Output Units
overview, 90 Alarm Status Area, 97
peak/bottom hold, 4 cumulative counter, 92, 150
rate of change, 4 DA conversion data, 143
scaling, 4 default scaling, 144
Status Areas, 95 error output value, 92
top/valley hold, 4 last maintenance date, 92
user adjustment, 5 offset compensation, 145

Analog Input Units output data, 95

AD conversion cycle time, 136 output range and conversion data, 141
AD conversion data, 106 output signal range, 138
Alarm Status Area, 96 scaling, 92
analog data, 94, 109 setting output value for errors, 153
Analog Data + Top/Valley Detection Timing Flags, 94, user adjustment, 92, 148
111 user scaling, 144
analog data type, 108 Warning Status Area, 96

analog input value, 108
Analog Status Flags, 94, 110
bottom value, 93, 108
comparator, 92

applicable pin terminals, 332

automatic restore function, 18

conversion cycle calculation, 136 B

conversion speed, 106

cumulated value, 93 backup function, 17
cumulative counter, 92, 132 baud rate

default scaling, 115 automatic recognition, 3

Hold Flags, 95, 111
hysteresis, 122, 127
I/0 data, 106 C

input range and conversion data, 103
cables, 9

input range setting, 101 o )
communications cables, xix

last maintenance date, 92, 135

: recautions, xviii, Xix
moving average, 92 p ’ ’

moving average processing, 114 changing present values, xvii
number of AD conversion points, 92, 111 circuits

OFF delay, 127 precautions, xviii

offset compensation, 115 command block, 303

off-wire detection, 92, 130 comments
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340

connected device, 3
communications error history

monitoring, 3, 26
Communications Unit

connecting to Slice I/O Units, 30
Communications Units, 7, 332

Connecting Cable, 9
Slice I/O Terminal Turnback Units, 332

connectors
precautions, xviii
Counter Units, 8, 226

Counter Units and Positioning Units
action on bus error, 226
action on bus idle, 227
Alarm Status Area, 228
capture, 226
comparison range, 6
comparison ranges, 226
counter frequency, 226
counter input modes, 6
data processing functions, 226
digital 1/0, 226
Error History Tab Page, 234
General Tab Page, 231
1/0 data, 227
I/0O data details, 240
IN Tab Page, 233
last maintenance date, 227
Maintenance Information Window, 229
OUT Tab Page, 232
preset, 226
reset, 226
setting counter functions, 246
Status Areas, 227
Warning Status Area, 228
Z-reset, 226

crimp terminals, Xix

D

DC Input/Transistor Output Units, 7
DeviceNet Communications Unit, 7
Digital I/O Units, 7

Alarm Status Area, 46

contact operation counter, 4

Error History Tab Page, 64

General Tab Page, 61

I/O power supply

monitoring, 3
IN Tab Page, 62

input filter, 3
Maintenance Information Window, 60
operation time

monitoring, 4
Operation Time Tab Page, 63
OUT Tab Page, 62
output hold/clear setting, 59
sensor power ON delay, 3
status check boxes, 61
total ON time

monitoring, 4

Warning Status Area, 45

E

EC Directives, xx

End Unit, 8
connecting, 32

ERR indicators, 13
error codes, 304

error history

reading, 287

explicit messages, 303, 304
using, 328

F

FALS instruction, xvii

features
all Slice I/O Units, 2

force-setting/-resetting bits, xvii

functions
Slice I/O Units, 9

G

grounding
precautions, xviii
GRTI1-AD2, 99
GRTI1-CTI(-1), 235
GRTI1-DA2C, 137
GRT1-DA2V, 137
GRT1-END End Unit, 279
GRT1-ID4, 65
GRTI1-ID4-1, 66
GRT1-0OD4, 67
GRTI1-0OD4-1, 67
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GRT1-0OD4G-1, 67

GRT1-PD2 I/0O Power Feed Unit, 275
GRTI1-ROS2, 83

GRT1-series Units, 7

GRTI1-TBL Left Turnback Unit, 274
GRT1-TBR Right Turnback Unit, 274
GRTI-TS2P, 167

I/O allocations
data patterns, 16
example, 15
Master Unit, 14

I/0 comments, 23

I/0O current consumption, 335

I/0 indicators, 13

I/0 Power Connection Units, 8, 277
1/0 Power Feed Unit, 275

I/0 Power Feed Units, 8, 277
indicators, 12

indicators and error processing, 283

installation, 10, 30
DIN Track, 32
End Plates, 36
Units, 33

L

last maintenance date, 3, 28
Left Turnback Unit, 8, 274

O

online replacement function, 19

outputs

precautions, xvii

P

packing
precautions, Xix

parameters

backing up and restoring, 3
pin terminal length, 47

pin terminals
length, 40

Positioning Units, 8, 226
power consumption, 333

power supply, 37
external I/O, 39
precautions, xviii
recommended, 40
requirements, 37
Units, 39

precautions
application, xviii
cables, xviii, Xix
circuits, xviii
connecting two-wire DC sensors, 337
connectors, xviii
EC Directives, xx
environment, xvii
general, xvi
grounding, xviii
packing, xix
power supply, xviii
safety, xvi
scan list, xix
switches, xviii
wiring, Xix

PROFIBUS Communications Unit, 7

R

refreshing
data, xvii

Relay Output Unit, 7

remote I/O communications, 3

removing Units, 34

replacing Slice I/0 Units
online, 3, 19

response block, 303

Right Turnback Unit, 8

S

scan lists
precautions, Xix

screwless clamping terminal block
wiring, 47

Slice I/0 Terminals, 2

Slice I/O Units, 331

connecting additional Units, 31

specifications
all Units, 12
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general, 12 Top/Valley Detection Timing Flags, 161, 185
Slice I/O Units, 12 top/valley hold, 5, 159, 193
switches user adjustment, 5, 159, 212
rotary switches Warning Status Area, 162
precautions, Xviii terminal blocks, 2
System Units, 8 transferring I/O memory, xvii

transferring I/O memory data, xvii
T TS indicator, 13
Turnback Units
Temperature Input Units, 7 connecting, 41
1/100 Display Mode, 181
Alarm Status Area, 163
comparator, 5, 159, 200 U

convertible temperature ranges, 175 .
P £e%, unit comments, 3, 22

cumulated count, 159
. unit conduction time

cumulative counter, 5 o )

. monitorin

data comparison between channels, 6, 159, 205 onitoring, 20

data processing functions, 159 unit conduction time (power ON time)

display modes, 180 monitoring, 3

Hold Flags, 162 unit numbers

hysteresis, 195, 201 automatic allocation, 3
I/O data, 161

input error detection W

disabling, 5
input type, 172 wire
input type range, 174 recommended. 40

9

last maintenance date, 159, 208 strip length, 40

Maintenance Information Window, 164
. wiring
moving average, 5, 159

Normal Display Mode, 180
offset compensation, 189
oft-wire detection, 5, 159, 208

one-shot time, 197

clamping terminal block, 47
precautions, Xix

screwless clamping terminal block, 47

operation results, 159

overview, 156

peak/bottom hold, 5, 159, 191

rate of change, 5, 159

rate of change calculation, 198

scaling, 5, 159, 189

six-dial resistance box, 220

temperature cumulative counter, 209
temperature data, 160

temperature data 1/100 display mode, 185
Temperature Data Normal Mode + Top/Valley Detection
Timing Flags, 186

temperature input value, 159
Temperature Status Flags, 162, 185
temperature zone counter, 6

top or valley count, 5

top/valley count, 159

top/valley counter, 197
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. W455-E1-06

Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the
previous version.

Revision code Date Revised content
01 November 2005 Original production
02 March 2006 Revised to include Analog I/O Units.
03 July 2006 Revised to include Counter Units and Positioning Units.
04 March 2007 Revised to include the following Units:

GRT1-OD4G-1, GRT1-ID8, GRT1-ID8-1, GRT1-OD8, GRT1-OD8-1,
GRT1-OD8G-1, GRT1-PD8(-1), and GRT1-PC8(-1).

05 July 2007 Revised to include the Temperature Input Units.

06 November 2007 Revised to include the following Units:
GRT1-1A4-1, GRT1-1A4-2, GRT1-TS2PK, GRT1-TS2T, GRT1-PD2G, and
GRT1-OD4G-3.

343



Revision History

344



	SmartSlice GRT1 Series Slice I/O Units
	Notice:
	About this Manual:
	Warranty
	PRECAUTIONS
	1 Intended Audience
	2 General Precautions
	3 Safety Precautions
	4 Operating Environment Precautions
	5 Application Precautions
	6 EC Directives

	SECTION 1 Available Units and Features
	1-1 Slice I/O Terminal Introduction
	1-2 Available Units

	SECTION 2 Shared Specifications and Functions
	2-1 Specifications Shared by the Units
	2-2 Unit Numbers and I/O Allocations
	2-3 Functions Shared by all Units

	SECTION 3 Installation and Wiring
	3-1 Installation
	3-2 Power Supply Wiring
	3-3 Connecting Turnback Cables

	SECTION 4 Digital I/O Units
	4-1 Overview
	4-2 Status Area
	4-3 I/O Wiring
	4-4 Functions of Digital I/O Units
	4-5 Maintenance Information Window
	4-6 Digital I/O Units

	SECTION 5 Analog I/O Units
	5-1 Overview of Analog I/O Units
	5-2 Status Areas
	5-3 Maintenance Information Window
	5-4 Analog Input Units
	5-5 Analog Output Units

	SECTION 6 Temperature Input Units
	6-1 Overview of the Temperature Input Units
	6-2 Status Areas
	6-3 Maintenance Information Window
	6-4 Temperature Input Units

	SECTION 7 Counter Units and Positioning Unit
	7-1 Overview
	7-2 Status Areas
	7-3 Maintenance Information Window
	7-4 GRT1-CT1(-1) Counter Units
	7-5 GRT1-CP1-L Positioning Unit

	SECTION 8 Other Units
	8-1 GRT1-TBR Right Turnback Unit
	8-2 GRT1-TBL Left Turnback Unit
	8-3 GRT1-PD2 and GRT1-PD2G I/O Power Feed Units
	8-4 GRT1-PD8(-1) I/O Power Feed Units and GRT1-PC8(-1) I/O Power Connection Units
	8-5 GRT1-END End Unit

	SECTION 9 Troubleshooting
	9-1 Troubleshooting Overview
	9-2 LED Indicators and Error Processing
	9-3 Reading the Error History with a Programming Device
	9-4 Other Errors
	9-5 Troubleshooting by Unit

	Appendix A Explicit Messages
	Appendix B Standard Models
	Appendix C Power Consumption and Weight Tables
	Appendix D I/O Current Consumption Table
	Appendix E Precautions When Connecting Two-wire DC Sensors
	Index
	Revision History



