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Notice:

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

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

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

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

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

OMRON Product References

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

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

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

Visual Aids

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

information.
Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.
1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.
© OMRON, 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
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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.
GRT1 Series Describes the models, specifications, functions, operating proce- W455
Slice 1/0 Units for Slice I/O Ter- | dures, and applications of GRT1-series Slice I/O Units.
minals
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.[ 1 | 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.

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 I/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 I/O Units.

Section 4 provides the specifications and shows the components, terminal arrangements, wiring dia-
grams, and dimensions for the General-purpose Slice 1/0O Units.

Section 5 provides the basic specifications and shows the components, wiring diagrams, and dimen-
sions for the other Units used in Slice I/O Terminals.

Section 6 explains how to monitor and correct errors that occur in a Communications Unit or Slice I/0O
Unit, interpret the LED indicators, and read the error history.

Appendix explains how to send explicit messages from the DeviceNet Master and provides informa-
tion on related products.

&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.

ix






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.

xiii






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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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

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

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.



Operating Environment Precautions 4

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

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

* Slice I/0O Terminals will continue operating even if one or more I/O Units is
removed from or falls out of the Slice I/0O 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 I/O even when the program is stopped (i.e., even in
PROGRAM mode). Confirm safety thoroughly in advance before changing the
status of any part of memory allocated to Output Units, Special 1/0 Units, or
CPU Bus Units. Any changes to the data allocated to any Unit may result in
unexpected operation of the loads connected to the Unit. Any of the following
operations may result in changes to memory status.

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

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

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

* Transferring 1/O 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.

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

* Locations subject to water, oil, or chemicals (General 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.
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Application Precautions 5

&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.

* 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.
* Always turn OFF the power supply when mounting a Slice I/O Unit.

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

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

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

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

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

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

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

* Use the correct wiring components when wiring.

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

* Double-check all wiring before turning ON the power supply.
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EC Directives 6

* 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 1/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.

* 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 1/0O,
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.

6 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
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EC Directives 6

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 150 VDC must
satisfy the appropriate safety requirements. The applicable standard is
EN 61131-2.

Complying with EC Directives

1,2,3... 1. The Slice I/O Units are designed for installation inside control panels. All
Slice I/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 1/0 Units conform to the EN 61131-2, EN 61000-6-2 (Immunity
Zone A), and EN 61000-6-4 standards, but the radiated emission charac-
teristics (10-m regulations) may vary depending on the configuration of the
control panel used, other devices connected to the control panel, wiring,
and other conditions. You must therefore confirm that the overall machine
or equipment complies with EC Directives.

The following examples shows how to reduce noise.

1,2,3... 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.

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

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

[—30mm —

T

13 mm 29 mm

\Y4

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

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

XX



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
1-2  Features of the GRT1-series Slice /O Units. .. ....................... 2
1-2-1  Features Sharedby all Units. . .......... ... ... ... v, 2
1-2-2  General Unit Features. ... ..... ... .. . . ... 3
1-2-3  AnalogUnitFeatures . ......... ... ... i, 4
1-2-4  Counter Unit and Positioning Unit Features. . ................. 5
[-3 Available Units . .. ...ttt 6
1-3-1  Communications Units . . . ...ttt 6
1-3-2 General /O UNItS . . ..o o vt e 6
1-3-3  Analog Units. . . ..o 6
1-3-4  Counter Units and Positioning Unit . ........................ 6
1-3-6  ConnectingCable . ........ ... ... 7
1-3-7  Functions Supported by Slice /O Units. ..................... 8
1-3-8  Slice I/O Unit Installation and Power Supply Methods . ......... 8



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 I:I

PLC . )
0

Serial connection
(For setting, monitoring, and operating)

Example: DeviceNet

GRT1-DRT DeviceNet
Communications Unit

; Slice I/O Terminals

Slice 1/0 Units

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

1-2 Features of the GRT1-series Slice I/0 Units

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

1-2-1 Features Shared by all Units

Small I/0 Increments

Building-block Style
Terminals

Time-saving Screwless
Terminal Blocks

The GRT1-series Slice I/0O 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.



Features of the GRT1-series Slice I/O Units

Section 1-2

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

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), so the base block can be left connected while replacing the
main block and 1/0O communications can continue with the other I/O Units.

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 I/O 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 I/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.

1-2-2 General Unit Features

I/0 Power Supply Monitor

Input Filter

Sensor Power ON Delay

Contact Operation
Counter

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.

This function can count the number of times each input or output contact
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.
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Note

Total ON Time Monitor

Note

Operation Time Monitor

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

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.

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

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.

1-2-3 Analog Unit Features

Setting the Number of AD
Conversion Points

Moving Average

Scaling

Peak/Bottom Hold

Top/Valley Hold (Input
Units Only)

Rate of Change

Comparator

Off-wire Detection

User Adjustment

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

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

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

The maximum (peak) and minimum (bottom) values input to Analog Input Ter-
minals 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).

The top and valley values for values input to Analog Input Terminals can be
held. The timing of tops and valleys can be monitored with the Top/Valley
Detection Timing Flags. The top and valley 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 Analog Input Terminals can be obtained
for each sampling cycle.

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.

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

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
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Cumulative Counter

Communications Error
Output (Output Units
Only)

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.

1-2-4 Counter Unit and Positioning Unit Features

Counter

Counter Input Modes

Speed Measurement

Digital Inputs

Digital Outputs

Comparison Ranges

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

During operation, the count frequency is continuously measured and can be
accessed 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 of
the counter value to the range that is set. Each Counter Unit provides one
range and the Positioning Unit provides two ranges, i.e., one for each digital
output.
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1-3 Available Units

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

1-3-1 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
1-3-2 General I/O Units
Type I/O points Model nhumber Description
General Units 4 inputs (NPN) |GRT1-I1D4 4 DC inputs or outputs
4 inputs (PNP) |GRT1-1D4-1
4 outputs (NPN) | GRT1-OD4
4 outputs (PNP) | GRT1-OD4-1
General Units with 2 outputs GRT1-ROS2 Relay outputs
Relays
1-3-3 Analog Units
Type 1/0 points Model number Description
Analog Units 2 inputs GRT1-AD2 2 analog inputs
2 outputs GRT1-DA2V 2 analog voltage outputs
2 outputs GRT1-DA2C 2 analog current outputs
1-3-4 Counter Units and Positioning Unit
Type /0 Model number Description
Counter ¢ A and B counter inputs GRT1-CTH1 1 counter
Units * One input settable to Z counter Max. frequency:
input or digital input 60 kHz (depend-
* 1 digital output (NPN) ing on counter
¢ A and B counter inputs GRT1-CT1-1 input mode)
* One input settable to Z counter
input or digital input
« 1 digital output (PNP)
Positioning | A, B, and Z counter inputs GRT1-CP1-L 1 counter
Unit * 1 digital input Max. frequency:
« 2 digital outputs (PNP) 100 kHz (depend-
ing on interface
and counter input
mode)
1-3-5 Other Units
Type I/O 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.
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Type 1/0 points | Model number Description
I/O Power Supply Unit | --- GRT1-PD2 Can supply additional I/O
power within the Slice 1/0
Terminal.
End Unit GRT1-END An End Unit must be
mounted to the end of the
Slice I/O Terminal.

1-3-6 Connecting Cable

Type I/0 points | Model number Description
Turnback Cable for GCN2-100 This is a specialized turn-
Slice 1/0 Units (1 m) back cable. Up to 2 Turn-

back Cables (2 m total) can
be connected for one Com-
munications Unit.
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1-3-7 Functions Supported by Slice I/O Units

Function GRT1-series Slice I/O Unit
General Units Counter Analog Units
Input Units | Output Relay Output | Units and Input Output
Units Units Positioning Units Units
Unit
Backup/Restore Supported
Online Replacement Supported
Automatic Baud Rate Recognition | Supported
Unit Conduction Time Supported
(Power ON Time) Monitor
Unit Comments Supported
Connected Device Comments Supported
Last Maintenance Date Supported
Communications Error History Supported
Monitor
Detachable Terminal Block Supported
Total ON Time Monitor Supported
Contact Operation Counter Supported
Operation Time Monitor Supported
I/0O Power Supply Monitor Supported Supported
Input Filter Supported | ---
Sensor Power ON Delay Supported | ---
Scaling - Supported
User Adjustment Supported
Cumulative Counter Supported
Moving Average - Supported | ---
Setting the Number of AD Con- Supported | ---
version Points
Peak/Bottom Hold - Supported | ---
Top/Valley Hold Supported |---
Rate of Change Supported | ---
Comparator - Supported | ---
Communications Error Output Supported

1-3-8 Slice I/0O 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 1/0 power supply
installation base block

Building-block connections
with slide connectors on
sides of Units

lation

DIN Track instal-

Screwless clamp-
ing terminal block

Supplied through the
Communications Unit or
Left Turnback Unit.

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




SECTION 2

Shared Specifications and Functions

This section describes the specifications and functions that are shared by all of the Slice I/O Units.
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2-1

2-1-1 General Specifications

Specifications Shared by the Units

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 V DC

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 V DC
Current: 4 A max.

TS
(Two-color LED)

Indicators

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 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 B Lit Normal status | Normal Unit status
o Normal network status
5 Flashing | Operating The automatic res_tore/backup
- function is operating.
Red s Lit Fatal error Unit hardware error

(EEPROM error or WDT
error)

... Flashing
L

Non-fatal error | Communications timeout,

incorrect switch setting, etc.

s Not lit
|

No power * Unit power supply is OFF.
* Unit is waiting for initializa-
tion.

* Unit is being reset.
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B General I/O Units
The following table shows the meaning of the yellow 1/O indicators.

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

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 I/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.

The Slice 1/0O Units' unit numbers are allocated
automatically in order, from left to right.

110 /0 110 /0 . |wo
# #2 #3 #4 #64

Communications Unit

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

11
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2-2-2 1/0 Allocation to 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

| I/0O memory
| 1
16 8 0
r
(1) Communications Unit status
Order of allocation
D C B A —’
< Y 'y 7'y 'y (2) Each Slice I/0 Unit's I/O data.
E J
(3) Slice I/0 Unit network
. participation status.
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 © D E
data from the lower to higher word address. ~ Communications ——
Unit
Connected order

— _/
~

Slice I/0O Terminal

12
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I/0 Allocation

I/O data is allocated to the I/0O Units in the order that they are connected to the

Example 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 1/0 Units
based on their unit numbers.
| #1 #2 #3 #4 #5 #6
Input area S;Enmsun D4 D4 D4 AD2 OD4 ROS2 Output area
Word Unit Word
8 0 8 0
First word] ~ Communications Unit status 4—1 |First word| Unused | | #5 ‘
+1 Unused| #3 L #2 4! #—{= /I‘ *
+2 #6
#4 <

+3

Some areas may be unused

when data is allocated.

Note

Allocated Data
Patterns

Data Allocated in Master

Note

I/0 Units with bit allocations (such as the GRT1-ID4/0OD4) are allocated data
in 2-bit units. /0 Units with word allocation (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

Communi- #1 #2 #3 #4 #5 #6
cations OD4 OD4 OD4 ROS2 | OD4 DA2
Unit
Data is allocated in 2-bit units
to I/O Units that require 4 bits,
so there may be unused areas
as shown in the following table.
Word 15 8 0
+0 #5 | #4 #3 #2 #1
+1 Unused #5
+2
#6
+3

The following kinds of data can be allocated in 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 1/0O data + Communications Unit status flags (pattern
number 1 in the following table).

Allocated data pattern
1 I/O data (inputs) + Communications Unit status flags
2 I/0 data (inputs and outputs) only
3 Communications Unit status flags only
4 Slice I/0 Unit Communications Participating/Withdrawn Flags only

The Communications Unit’s status flags and Slice /O Units’ Communications

Participating/Withdrawn Flags cannot be allocated in the output area.

13
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Allocated Data Size

Note

Data type

Data size

I/0 data

When only the actual I/O data is allocated:
64 input words max. or 64 output words max.

The GRT1-1D4(-1) and GRT1-OD4(-1) use 4 bits
per Unit.
The GRT1-ROS2 uses 2 bits.

Communications Unit status flags

1 word

Slice I/0 Unit Communications
Participating/Withdrawn Flags

Participating Flags: 4 words
Withdrawn Flags: 4 words
Total: 8 words

Input data + Communications Unit
status flags

Amount of I/O data being used + 1 word

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

Backup Procedure when
using a DeviceNet
Communications Unit

1,2,3...

Note

14

The backup function records the parameter data of all Slice 1/0 Units con-
nected to the Communications Unit. The parameter data recorded in the
Communications Unit can be restored to the Slice I/O 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 —_EI
then ON again while the

power is ON and pin 1 is ON. @

o ]

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

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.

to start the back up.

Turn DIP switch pin 4 (BACK) ON, then OFF, and then ON again within 3 s

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.

(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.
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(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

Restoration Procedure
when using a DeviceNet
Communications Unit

1,2,3...

Unit Replacement
Procedure

1,2,3...

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
PowerON* Unit # | w2 [2#3 ] w4

Pin 1 was ON when power ——EI b or 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).

1. Create backup data in the Communications Unit with the backup function.
2. Turn ON DIP switch pin 3 (ADR).

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 1/0O 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.

5. 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 /0O communications normally. The 1/0O Unit's TS indicator will be lit
green.

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

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

15
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Note (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 in-
dicator will be lit red for 2 s.

2-3-3 Online Replacement Function

Function Overview When one of the Slice /0O Units connected to the Communications Unit must
be replaced, the Unit can be replaced without turning OFF the power. 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/O Unit, leave just the base block connected and replace the main block. 1/0
communications will continue with the other I/O Units even while the problem
Unit is being removed and replaced.

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

Communications l
Unit #1 #2 #4
Power ON

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

=+4—— Unit being
replaced

v

Replacement Procedure

1,2,3... 1. Turn OFF the I/O power supply of the I/O Unit being replaced.

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/O Unit and replace it with a new 1/0O
Unit.

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.

Note (1) When a Unit withdraws from 1/O communications during replacement, the
corresponding Slice 1/0O 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. See 2-3-2 Automatic Restore Function for details.

(3) Always turn OFF the I/O Unit’s I/O power supply before replacement in
order to prevent false output signals, false input signals, and electrical

16
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shocks. In addition, if external power is supplied to the terminal block for
a Unit such as a Relay Output Unit, turn OFF that power supply before
replacing the Unit.

(4) Only replace one 1/O Unit at a time.

(5) 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.

(6) If the base block is faulty or damaged, turn OFF the power supply and re-
place the entire Unit. Even in this case, the I/0O 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 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)
* Measuring unit: 0.1 hr
Host Master

Communications  Slice 1/0O Unit
Unit |

Recorded in Unit

[ - L Corresponding bit
{ turned ON when

Corresponding bit is turned ~ monitor value is
ON in the Communications ~ exceeded.

Unit's status flags.

Total ON time

Internal circuit on
power I_l ore

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 I/0 Terminal’s icon or right-click the icon and select Parameters -
Edit to display the Edit Device Parameters Window.

17
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2. Select the I/0 Module Tab.

Gereral 140 Module |

— Canfiguration

Slok Product Mame
GRT1-RO52
0z GRT1-004
1] GRT1-C4
4
s -

s
a7
o
1
m
mn
12
13
4
L
1L
w7

L LI

[ ox ]

Cancel

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

General | auTt I Operation Timel

18

X

Camment : |Test 01 of Line &

UnitconductionTime:| 50000 Hyours | 0- 429496729 Hours |

Last Mairtenance Date : |2UUBJU1 A8 v|

Diefault Setting |

Upload |

LCompare

Fieset |

0K

Cancel |

Input the desired monitor value in the Unit Conduction Time field.
Click the Download Button, and then click the Reset Button to reset the

Unit.

Click the OK Button.
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2-3-5 Unit Comments
Function Overview 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 I/0O Unit

Setting with a This example shows how to use the DeviceNet Configurator (version 2.43 or
Programming Device higher) to set the Unit Comments.

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 I/0 Module Tab.
B

General 140 Module |

— Configuration

Product Name

L =

ak I Cancel |

19



Functions Shared by all Units

Section 2-3

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

General | auT I Operation Timel

Comment: |Test 01 of Line &

UnitconductionTime:I 50000 Hyouys | 0- 429496729 Hours |

Last Maintenance Date : |2UUS.-"D1 M8 v|

Diefault Setting I

Upload |

Lompare Reset !

Ok | Cancel i

4. Input the desired name in the Comment field.

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

6. Click the OK Button.

2-3-6 1/0 Comments

Function Overview

20

The user can assign a name for each of the Unit's 1/0 contacts (up to 32 char-
acters) and record it in the Unit. The connected device can be checked for
each I/O 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.

|:| Set a device comment with
the Programming Device.

o

Connected device
comment

Slice 1/0 Unit Recorded in Unit

_JL‘ Connected
What is this connected device

device used for?



Functions Shared by all Units Section 2-3

Setting with a This example shows how to use the DeviceNet Configurator (version 2.43 or
Programming Device higher) to set the device comments.

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 in the I/O Module Tab and
click the Edit Button.

3. Select the IN Tab or OUT Tab. (In this case, the IN Tab has been selected.)

g
General M | Operation Timel

OM Delay |D 'I

OFF Dielay : ID 'I

—Senzor Power OM Delay
& Disable " Enable

M. 1/0 Commnent Detection ... alue
o0 | GOMAON | Time | 0]
0 Sensor E3<-DAG OMROM  Time 0
0z Sensor E3<-DAG OMROM  Time 0
03 Sensor E3<-DAG OMROM  Time 0

Edit.. |

(]9 I Cancel |

4. 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.

Edit Terminal ] |

140 Camment - |Sensor E<-Da6 OMRON

i~ Detection Mode

‘ & Time " Count

[~ Walue

| 0 [0- 4294967295 Times |
[0- 4234367295 Seconds |

Ok I Cancel |

5. Click the General Tab.

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

7. Click the OK Button.
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Functions Shared by all Units Section 2-3

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.

£ untitled - DeviceNet Configurator -0l x|
Network Edt Wiew Device EDSFile Took Option Help

IDESE 28 (%% e € 8 meX %

AR R N AN A= A N =g

x
5 /3 Hardware . an
=23 Vendor Parameter 3
- (@ OMRON Corporation o ..
=24 DeviceType 7| 57 Monitor,
o AL Drives ot -
ﬁ Communications Adapter gesel
g General Purpose Discrete 140
=, Generic Device e
o Humanaching Interface Register to ather Device  *
-y Position Contraller -
Export J
IporE .
& cut
Copy
¥ Delsta
Changs Node Address...
x
o Change Device Comment.... | ' | Volla EI
Test 01 of Line & 2 Edit /O Comment. . . 23
CJTw-DRM21 -— [
S Property,
[Maintenance Information on a Device: [COMLTOOLBUS  [Unito:000,063,00 (115200 Bit/s |@ On-line UM 4
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Functions Shared by all Units Section 2-3

2. Select the desired Slice I/0 Unit from the list in the I/0 Module Tab and
click the View Button.

Maintenance Information 5[

General 10 Module | Statusl Errar Historyl 140 UnitErrolHistoryI

— Configuration

Slat I Fraduct Mame I -
n| GRT1-ROS2
T

0z GRT1-D4

Clage |

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.

Maintenance Information - #02 GRTI-004 x|

General | OUT | Operation Time  Error Histary |

Ciontent | Unit Condustion Time |
© Connection Time Qut 2 Hours
© Correction Time Out 13 Hourz

Cloze |
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Functions Shared by all Units Section 2-3

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 I/O Unit from the list in the IO Module Tab 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.)

Edit Unit Parameters - #01 GRT1-ROS2 il 1]

General l auTt 1 Operation Time1

Camment : |Test 01 of Line &

Unit Canduction Time : 50000 Hyours | 0- 429496729 Hours |

Last Maintenance Date; |2006/01113 v!
n January, 2006 n

Sun Mon Tue ‘Wed Thu Fi  Sat

12 3 4 B B 7
g8 3 10 11 12 13 14
15 16 17 &EF» 13 20 21
22023 2 2% X 27 2
23 30 A

— O Today: 2/22/2006

Upload ‘ Download ‘ Compare J Fezet
Ok ’ Cancel ]

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

5. Click the OK Button.

Dl
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SECTION 3
Installation and Wiring

This section provides information on installing and wiring the Slice I/O Units.

3-1 Installation. . ........ ...t 26
3-1-1  Connecting the Communications Unit and Slice I/O Unit. .. ... .. 26
3-1-2  Connecting Additional Slice /O Units. . ..................... 27
3-1-3 InstallationonaDIN Track ............. ... ... ... .. ..... 28
3-2  Power Supply Wiring .. .....ooi i e 31
3-2-1  Connecting the Slice I/O Terminal Power Supply .............. 31
3-2-2  WiringMethods . ... 32
3-3  Connecting Turnback Cables . ........ ... ... . . . ... 34
3-3-1  Connecting Turnback Units .. ........ .. ..., 34
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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 Unit

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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Installation

Section 3-1

3-1-2 Connecting Additional Slice I/O Units

Connecting Turnback

Units

Note

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.

When a Slice I/0O Terminal is divided into blocks, connect a GRT1-TBR Right
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)

The Turnback Units can be used to divide a Slice I/O Terminal into up to three
blocks.
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Installation Section 3-1

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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Installation

Section 3-1

Slice I/0 Terminal
Orientation

Installing a Unit

Note

Removing a Unit

There is no particular restriction on the Slice /0 Terminal’s orientation. The
Terminal can be mounted in any of the following 6 directions.

= - - u
i :

—

— | I
T

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.

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.

[

L

i
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Installation Section 3-1

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.

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
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Power Supply Wiring Section 3-2

Installing the End Always secure the Slice I/0 Terminal on the DIN Track by installing End Plates

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

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

3-2 Power Supply Wiring

Both the Slice I/O Terminal power supply and the external I/O power supply
are connected with screwless clamping-type terminals on the Communica-
tions Unit.

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

minals nected to the Terminal’s Slice I/O 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 I/O Units connected to

the Communications Unit.

2. If the power consumption exceeds 80 W, mount a Right Turnback Unit
(GRT1-TBR) on the Slice 1/0 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).
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Power Supply Wiring

Section 3-2

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 = 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
1,2,3... 1.

The maximum 1/O current consumption is 4 A.

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).

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 1/O Power Supply Unit and provide a separate ex-
ternal 1/0O power supply.

It is 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/0O 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.)

Wiring Example

1

GRT1-PD2 I/0O Power Supply Unit

GRT1-TBR Right Turnback Unit

\

Communications Unit

CPU

/0
(IN)

/0
(ouT)

110
(ouT)

/0
(ouT)

t

/0
(ouT)

t

\

Connector
Do not exceed 80 W

power consumption

> in one block.

1/0
power
supply

/0

power
supply

Power is not supplied through
the Turnback Cable.

/0 /0 /0 /0 110
(AD) (AD) (AD) (AD) (AD)

Connector

| End Unit

1o}
power
supply

Power supply
(24 VDC)

Use the same power supply

as the Communications Unit.

3-2-2 Wiring Methods
Supplying Power to

GRT1-TBL Left Turnback Unit

Do not exceed 80 W
power consumption
in one block.

Connect the power supply wires (24 VDC) to the Communications Unit’s

the Units 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.
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Note

Supplying Power to

External I/0

Removing Wires

Note

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 44 puil out the wire (pin terminal).

(pin terminals)

These terminals supply power to the
external I/O devices connected to the
Slice I/0 Units.

The GRT1-TBL Left Turnback Unit and GRT1-PD2 I/O Power Supply Unit
have the same screwless clamping power supply terminals. Those terminals
are wired in the same way as the Communications Unit’s terminals, just by
inserting the power supply wires.

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

Slotted precision screwdriver

Release button

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

Recommended Screwdriver

Model Maker
SZF1 Phoenix Contact
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Connecting Turnback Cables Section 3-3

Side view Front view

) L

—|l -]
0.6 mm 3.5 mm
Recommended Power Use a SELV power supply with overcurrent protection.

Supplies A SELV power supply has redundant or increased insulation between the I/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)

Recommended Wire
Type Gauge

Stranded wire 20 AWG to 16 AWG

Solid wire (0.5 to 1.25 mm?)

Pin terminal
Strip Length Strip between 7 and 10 mm of insulation at the ends of the wires (stranded or

solid wire).

[
Strip 7 to 10 mm.
Pin Terminal Length Use pin terminals with a pin (conductor) length of 8 to 10 mm.
[

Pin length: 8 to 10 mm

3-3 Connecting Turnback Cables

When a Slice 1/0 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.

Note  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.

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.
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Connectinér Turnback Cables Section 3-3

GRT1-TBR 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
General-purpose Slice I/0 Units

This section provides the specifications and shows the components, terminal arrangements, wiring diagrams, and
dimensions for the General-purpose Slice I/O Units.

4-1 Specifications Shared by the Units . . ....... ... ... ..., 38
4-2 0 SAtUS ATCQA . . o o vttt e e e 39
4-2-1  Status Areas of General-purpose Slice /O Units............... 39
4-3 TOWITING . . o oottt e e e e e 41
4-3-1  Wiring to the Screwless Clamping Terminal Block . ............ 41
4-4  Functions of General-purpose Slice /O Units ........................ 42
4-4-1  T/O Power Supply Monitor . . . .. .ovovin i 42
4-4-2  Input Filter (Input Units Only) .. . ..., 43
4-4-3  Sensor Power ON Delay (Input Units Only) .................. 45
4-4-4  Contact Operation Counter. . . ...........c.oueumenenennen... 46
4-4-5 Total ON Time Monitor . ........c.c.vuiinininnenennen .. 48
4-4-6  Operation Time Monitor. . ... .......... oo, 51
4-4-7  Output Hold/Clear Setting ... ..., 52
4-5 Maintenance Information Window . ... ........ ... ... ... .. .. . ..., 53
4-5-1  Checking Maintenance Information......................... 53
4-6  General-purpose Slice /O Units. . ............. ... ... 57
4-6-1  Input Units with Four Transistor Inputs:
GRT1-ID4 (NPN) and GRT1-ID4-1 (PNP) ................... 57
4-6-2  Output Units with Four Transistor Outputs:
GRT1-OD4 (NPN) and GRT1-OD4-1 (PNP). .. ............... 60
4-6-3  Relay Output Unit with Two Relay Outputs: GRT1-ROS2 .. .. ... 63
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Specifications Shared by the Units

Section 4-1

4-1

Specifications

38

Note

Specifications Shared by the Units

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

Item

Specification

Unit power supply voltage

24V DC (20.4 to 26.4 V DC)

I/O power supply voltage

24V DC (20.4t0 26.4 V DC)

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?

Shock resistance

150 m/s?

Withstand voltage

500 V AC (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

Some specifications are different for the GRT1-ROS2 Relay Output Unit. For
details, refer to 4-6-3 Relay Output Unit with Two Relay Outputs: GRT1-ROS2.



Status Area

Section 4-2

4-2 Status Area

4-2-1

Warning Status Area

Status Areas of General-purpose Slice I/0 Units

The General-purpose Slice I/O Units have two status areas. Each Unit’s sta-
tus 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 sta-
tus 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

Transmitted D

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.

J Flags are turned ON when the corresponding
monitor value is exceeded. The flag status can
" be read from a Programming Device.

The Slice I/0O Unit's Warning Status Area contains the following 16 bits. 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

(N0 D>

Operation Time Monitor Flag

OFF: Within range (below set value)
ON: Out-of-range (exceeded set value)

Monitors whether the operating time
for the specified 1/O bits is within the
warning value set for the Operation
Time Monitor function.

Connected Device Maintenance Flag

OFF: Within range (all points below set
value)

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

Monitors the warning value set for the
Contact Operation Counter or Total
ON Time Monitor function.

10

Reserved

11

Reserved

12

Reserved

13

Reserved

14

Reserved

15

Reserved
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Alarm Status Area

40

The Slice 1/0 Unit’'s alarm status area contains the following 16 bits. These
flags indicate non-fatal errors in the Unit. When any of these flags goes ON,
bit 3 of the Communications Unit’s status flags is turned ON and that informa-

tion is transmitted to the Master.

Bit Content

Description

0 Reserved

1 EEPROM Data Error Flag

OFF: Normal
ON: Error occurred

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

O|IN[O|O[A~|WIN

I/O 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




I/0 Wiring

Section 4-3

4-3 1/0 Wiring

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

Pin Terminal Length

Wiring to a Clamping
Terminal Block

Insertion

Removal

Note

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. The following table shows the compatible pin terminals.

Maker Model number Appropriate wire
Phoenix Contact Al-0.5-10 0.5 mm? (AWG 20)
Al-0.75-10 0.75 mm? (AWG 18)
Al-1.5-10 1.25 mm? (AWG 16)
Nihon Weidmuller H0.5/16 D 0.5 mm? (AWG 20)
H0.75/16 D 0.75 mm?2 (AWG 18)
H1.5/16 D 1.25 mm? (AWG 16)

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

Qﬁ

Pin length: 9 to 11 mm

Fully insert the pin terminal into any terminal hole.

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

When pressing the release button, press with appropriate force (30 N max.). If
excessive force is used, the terminal block may be damaged.

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
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Functions of General-purpose Slice 1/0 Units Section 4-4

4-4 Functions of General-purpose Slice I/0 Units
4-4-1 1/0 Power Supply Monitor

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

When the I/O 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. (BIt 4 of the Communications Unit's status flags will be

ON.)
The Programming Device can be used to read the flag status.
]
Slice 1/0 Unit
I
-
P

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?

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

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

1,2,3... 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 1/0 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.

Maintenance Information - #02 GR x|

General l auT ] Operation Time] Errar History]

Comment :

Last Maintenance D ate : 20050101
Unit Conduction Time : B3 Hours
r

r

r

[+ Power Supply Ermar
-

Save Maintenance Counter |

Close
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4-4-2 Input Filter (Input Units Only)

Function Overview

ON Response Time

OFF Response Time

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.

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).

12 3 4 1 2 3 4
; | ; |
ON i ; !
ASRTANEN|
oFf —i \ AL
| T
RRR
ON OFFOFF ON Not all values are Qﬂr}/:g;ulise?cﬁro’\‘
camples, sone samples, so the
input is regarded as g‘spg‘e:zéegré\\‘rded
Input data being OFF. Input data
ON ON
OFF: OFF

ON delay time
(= input filter 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 ; .
| i
ON ON A
| | .
OFF v ’ | OFF ! ! -
i i i i 1 ! i
! i i i i ‘ |
VA \ v
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 I
ON delay time

(= input filter time)
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Functions of General-purpose Slice 1/0 Units Section 4-4

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 1/0 Unit from the list in the /O Module Tab 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.

&
General M ] Operation Time ]
OM Delay : [#E
OFF Delay : |16ms o
- Sengor Power OM Delay -
' Dizablz " Enable
Mo J 10 Comment J Detection ... J Value]
00 Sensor E3<-DAEOMROM  Time E000000
] Senzor E3DAE OMRON  Time E000000
02 Sensor E3-DAEOMROM  Time £000000
03 Sensor E3-DAEOMROM  Time £000000

Edit...

Ok | Cancel ]

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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Section 4-4

4-4-3 Sensor Power ON Delay (Input Units Only)

Function Overview When the 1/0 power has gone OFF, this function blocks inputs for the first 100
ms after the 1/0O 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.

Setting with a

Programming Device higher) to set the sensor power ON delay function.

This example shows how to use the DeviceNet Configurator (version 2.43 or

1,2,3... 1. Open the Network Configuration Window and double-click the desired
Slice I1/0 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 in the I/O Module Tab 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.

Edit Unit Parameters - #03 GRT1-1D4

x|

General 1M ] Operation Time]
OH Delay : |2ms '1
OFF Delay : | 16ms it
Senzor Power OM Delay
" Digable
Mo, 1/0 Comment Detection ...

W alue

00 Sensor E3<-DAE OMROM
o Senzor E3-DAB OMROMN
02 Sensor E3-DAE OMROM
03 Sensor EZ-DAE OMROM

Edit...

Tirne:
Tirne:
Tirne:
Tirne

E000000
E000000
E000000
E000000

o]

Cancel |

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
Oultput dtevice Number of times output M
(relay, etc.) contact goes OFF to ON. ; ) .

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

2. The Contact Operation Counter will not operate unless 1/0 power is being
supplied.
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Functions of General-purpose Slice I/0 Units Section 4-4

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 1/0 Unit from the list in the /O Module Tab and
click the Edit Button to display the Edit Unit Parameters Window.

3. Select the IN Tab.

1!
General M I Operation Timel
O Delay : | 2ms b
OFF Dielay : I'IEms 'I
—Senzor Power OM Delay
" Disable ' Enable
M. 1/0 Commnent Detection ... alue
00| & OMRON
0 Senzor E3-DAE OMROM  Time £000000
02 Sensor E3-DAEOMROM  Time £000000
03 Sensor E3-DAE OMROM  Time £000000

Edit.. |

(]9 I Cancel |

4. Select the desired device and double-click the I/O Comment Column to
display the following window. Select Count under Detection Mode, enter a
monitor value in the Value field, and then click the OK Button.

Edit Terminal |

10 Camment - |Sensor E<-Da6 OMRON

Detection Mode

™ Time

Walue

gonooon [ 0- 4254967295 Times |
[0- 4234367295 Seconds |

ak I Cancel ‘

5. After checking that the setting for the monitor value is reflected in the Edit
Unit Parameters Window, select 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
under the Detection Mode heading.

2. The Total ON Time Monitor operates when the I/O power is ON only.

3. The Total ON Time Monitor checks approximately every second whether
the connected devices are ON.
If the total ON time is calculated for ON times of less than a second, the
measurement may not be accurate.

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
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Functions of General-purpose Slice I/0 Units

Section 4-4

Setting with a
Programming Device

1,2,3...

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.

I

ON

i [l

15s

Figure 3

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

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 I/0O Unit from the list in the /O Module Tab and click the Edit Button
to display the Edit Unit Parameters Window.

2. Select the IN Tab.

&

General M l Operation Timel

OM Delay : |2ms -

OFF Delay |32ms '!
- Sengor Fower OM Delay

" Dizable % Enable
Mo | 1/0 Comment | Detection ... | \u"aluel
Sensor E3DAE OMAON

Tirne 6000000
02 Sensor E3<-DAE OMRON | Time 6000000
03 Sensor E3<-DAEOMRON | Time 6000000

Edit... |

Ok l Cancel
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3. Select the desired device and double-click the I/O Comment Column to
display the following window. Select Time under Detection Mode, enter a
monitor value in the Value field, and then click the OK Button.

Edit Terminal x|

140 Cornment ;SIS0

Detection Mode

f* Time " Count

‘Walue

gooooon - [0 - 4254967295 Times |
[0- 4234967295 Seconds |
QK. | Cancel |

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

5. Click the OK Button.
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Functions of General-purpose Slice I/0 Units Section 4-4

4-4-6 Operation Time Monitor

Function Overview

Setting with a
Programming Device

1,2,3...

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 in the I/O Module Tab and click the Edit Button
to display the Edit Unit Parameters Window.

2. Select the Operation Time Tab.
|

General1 I Operation Time ]

M. ] Equiprnent M arme ] O peration ... ] Start Poink ] End Paint Edge Patt... ]
] Oz INO INZ OM->0N
o Oz N1 IN3 OM->0N

Edit..

Ok | Cancel |

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 I/O points, select the trig-
ger edge pattern (ON—OFF or OFF—ON), and then click the OK Button.

Edit Terminal |

E quipment Name : ]C}'"def g

Operation Time : 1000 s [0 - BE535ms |

Start Point : |INO ik

End Foint : |INZ -
Edge Pattern - |OM->0FF hd
’Tl Cancel J
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4. After checking that the setting for the monitor value is reflected in the Edit
Unit Parameters Window, select 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/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/O Unit from the list in the I/O Module Tab and
click the Edit Button to display the Edit Unit Parameters Window.

3. Click the OUT Tab.
5

General  QUT ]DperationTime]

(Rl ] 10 Camment ] Detection ... ] Value] Bz Fault ... ] Carnriuhic. . J
00 Walve Time 50000 | Clear Clear
01 Walve 2 Count 50000 Clear Clear

Edt..

(]9 | Cancel ‘

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 | Sets the status of outputs when an error occurs in the
errors (Fault Action) Slice I/0 Terminal’s slice bus.

Output status for com- | Sets the status of outputs when an error occurs in host
munications errors communications (such as DeviceNet).
(Idle Action)
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Maintenance Information Window

Section 4-5

Edit Terminal x|

140 Comment ; JV6|VE 2

Detection Mods

" Time ¥ Count

alue : so000 [0 - 4234367255 Times |
: [0 - 4234367235 Seconds |

Busz Fault Action

(* Clear " Hold

Communication Fault Action

& Clear " Hold

ok | Cancel ‘

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 General-purpose Slice 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.)

Select the I/0 Module Tab, select the desired Unit, and click the View Button

to display the Unit's Maintenance Information Window.

x|
General l 1IN ] Operation Time ] Error Histary 1
Comment : Test 07 of Linw &
Last Maintenance Date : 2006407410
Urit Conduction Time : E3 Hours
r
r
r
™
r
Save Maintenance Counter

Cloze
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Maintenance Information Window

Section 4-5

Tabs in the Maintenance Information Window

General Tab

x|
General ] auT ] Operation Time] Errar History]
Camment : Test 01 of Line &
Last Maintenance Date : 200601418
Unit Conduction Time : 54 Hours
-
:: Status check boxes
- (Status flags)
-
Save Maintenance Counter
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 1/0O 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.

This function can be used in the following models only:

Standard Units: GRT1-1D4(-1) and GRT1-OD4(-1)
Relay Output Units: GRT1-ROS2

I/O Power Supply
Error

ON when the input power supply is OFF.
This function can be used in the following models only:
Standard Units: GRT1-1D4(-1)

EEPROM data error

ON when the data contained in EEPROM is invalid.
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Maintenance Information Window

Section 4-5

OUT Tab

IN Tab

Output terminals are listed in numerical order.

E
General  OUT |Dperation Timel EnorHistolyI
Mo | 10 Commert | b aintenanc. .. |
00 Walve 1 270 Seconds
01 Walve 2 354 Tlmes
Cloze |
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

Input terminals are listed in numerical order.

zl
General 1M | Operation Time I Errar History I
Mo. I 140 Comment I M aintenanc... I
00 Sensor E3<-DAG OMRON 0 Seconds
01 Sensor E3<-DAG OMRON 9399 Seconds
02 Sensor E3<-DAE OMRON 7248 Seconds
03  Sensor E3X-DAE OMRON 8468 Seconds

Close |
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Maintenance Information Window

Section 4-5

Operation Time Tab

56

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

Terminals are listed in numerical order.

Maintenance Information - #03 GRT1 ﬂ
General] It Operation Time l Errar Histoly]
Mo | E quipment Mame | Respan... | Peak ... | Ero... |

i}
[}

O'mz Omz -
O'mz Omz -

Close

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 1/0 Unit error history.




General-purpose Slice 1/0 Units

Section 4-6

Error History Tab

Displays the most recent errors that have occurred.

Maintenance Information - #03 GRT x|

General ] IM

] Operation Time  Error Histary l

Cantert

| Unit Conductio... |

O Cornection Time Dut
O Cornection Time Out
O Cornection Time Out

25 Hours
28 Hours
27 Hours

Close

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 General-purpose Slice I/0 Units

4-6-1

GRT1-ID4-1 (PNP)

Input Specifications

Input Units with Four Transistor Inputs: GRT1-ID4 (NPN) and

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

input terminal and V)

input terminal and G)

OFF current

1 mA max.

Input current

6.0 mA max./point (for 24 V DC)

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 fOI‘ GRT1 'ID4 LED indicators N [
and GRT1 -|D4-1 ) 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

P I S B

1 1 1 1

1 1 1 1

1 ] 1 1

1 1 1 1

] 1 1 1

1 1 1 1

1 | e 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 'L 1

1 1 1 ! 1.

1 ! ! [ T
| B N 1

i 1 1 .

1 1 1 !
1 1 3

R 1 O
| I — 1

H ' ] ' @V

, H H Internal circuits '

1 1 1 T ; @G
| I B

: 1 1 : 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 |7: 1 : 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 H 1 1 : v

1
: : 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
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 GRT1-1D4 (88.5)
and GRT1 '|D4'1) 14.1 74.4

@]”
]

Lj
]
s 5

| (74.4)

h b 0

84
(84)

o) [e]®) [0 (0] [e] o] [e]®); [o]

15

4-6-2 Output Units with Four Transistor Outputs: GRT1-OD4 (NPN) and
GRT1-0OD4-1 (PNP)

Output Specifications

Item Specification
Model GRT1-OD4 GRT1-OD4-1
Internal I/O common | NPN PNP

Number of I/O points | 4 outputs

Rated output current | 0.5 A/point

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

Leakage current 0.1 mA max. 0.1 mA max.

ON delay time 0.5 ms max.

OFF delay time 1.5 ms max.

Number of circuits 4 outputs with one common
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Component Names
and Functions

(Same for GRT1 -0D4 :_n%ilantgltcr?éolilts status. K
and GRT1-OD4-1) '

Test pin

Release button

Al

Terminal insertion hole

A2

0OHCORO|T

Terminal Block

Internal Circuits
GRT1-0D4 (NPN)

Base block Main block Terminal block

o

I/0 LED E
. 7z N aml
i %& 7 L0

~——

<

Internal circuits

- 2
(¢}

1
1
1
1
1
1
1
1
1
Voltage ,
step-down :
1

1

1

1

1

1

1

1

1

1

)

<

Internal circuits

+0Q -0 0-0-
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General-purpose Slice 1/0 Units

GRT1-0OD4-1 (PNP)

Terminal block

Main block

Base block

c
- W
27 58
’ \ s w.
1 o
1
=) ] H >
[} \ h
- \
Q 7
|/7 Neav
2 £
5 =
3 2
= 5
5 °
= <
c IS
o 2
< £

Wirin

GRT1-0OD4 (NPN)

Solenoid,
valve, etc.

NC

NC

NC

NC

GRT1-0OD4-1 (PNP)

Solenoid,
valve, etc

=
i

1
NC
G

NC

0
NC
G

NC
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Dimensions
(Same for GRT1-OD4
and GRT1-OD4-1)

(88.5)
141 74.4

@]”
]

/
[

| (74.4)

h b 0

o) [e]®) [0 (0] [e] o] [e]®); [o]

0

OCHOCHO
84

O] s} [0]
T

15

(84)

4-6-3 Relay Output Unit with Two Relay Outputs: GRT1-ROS2

Common
Specifications

Output Specifications

Item

Specifications

Communications power supply
voltage

24V DC (20.4t0 26.4 V DC)

I/O power supply voltage

24V DC (20.4 t0 26.4 V DC)

Noise immunity

line)

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

Vibration resistance

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

Shock resistance

150 m/s?

Withstand voltage

500 V AC (between isolated circuits)

Insulation resistance

20 MQ min.

Ambient operating temperature

-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)

(per Relay)

Mounting 35-mm DIN Track mounting
Item Specifications
Relay FTR-MYPAOQO18D (Fujitsu component)

Maximum switching capacity

250 VACor24VDC,at2 A

Minimum applicable load 5V DC at 1 mA
ON delay time 15 ms max.
OFF delay time 15 ms max.
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Relay Life Expectancy

Item Specifications
Mechanical life expectancy 20,000,000 times min.
Electrical life expectancy 100,000 times min.

Component Names
and Functions

LED indicators
Indicate the Unit's status.

Terminal Block

Internal Circuits

Test pin

Release button

Terminal insertion hole

Base block Main block Terminal block
' e -
1 H 1 i .
1 ] ! 1 !
1 T L1 C:)
I : 1 T 0
1 1 : 1 : 1
1 1 1
1 | E— a— j—l—{
1 1 1 [ T 0
1 1 1 H 1 :
1 1 1
1 —— ———( i)CO
1 1 1 : : 1
| H H -
, ! H Internal circuits 1 . OCO
1 L 1
' i ' P
1 1 1 [
1 1 1 !
1
A PO
1 1 1 1 : 1
1 1
1 i 1 HENOF
| —— 1
i : H Y
1 1
: : 1 : H ©C1
1 1 1 1 : 1
1 — 1 |
1 1 1 : 1 ©C1
, ! , Internal circuits [
1 1
1 1 1 1 : 1
1 . —
1 : 1 : ! :
I PPN B IPR |
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Wiring
AC power supply
0 0 (orDC power supply)
NC NC
AC power supply
(or DC power supply)
1 1
C1 C1
NC NC
Dimensions
(88.5)
141 74.4

[ |
[ 10

14.3

L (74.4)
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SECTION 5
Analog 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 Overview of Analog Units

This section provides an overview of Analog Units, including details on func-
tions and setting methods for each Unit.

5-1-1 Analog Units

In addition to the functions common to the GRT1 Series (backup, restore,
online conversion, etc.), other functions specific to Analog 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 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,0to 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

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.
rent consumption
Overall accuracy |25°C Voltage input: £0.3% FS; Current input: £0.4% FS
-10 to 55°C Voltage input: £0.6% FS; Current input: £0.8% FS
Allocated I/O data Default: Analog input values for 2 Default: Analog input values for 4
points points

A Setting Tool can be used to allocate A DeviceNet Configurator can be used
peak, bottom, top, and valley values, | o allocate peak, bottom, top, and val-

rate of change, comparator results, ley values, rate of change, comparator
etc. results, Generic Status Flags, etc.
Input switching (Sets number of AD | Supported. (Set using DIP switch: Supported (Set using DeviceNet Con-
conversion points) Select either 1 or 2 points) figurator: Select from 1 to 4 points)
Input range switching Using DIP switch: Inputs 0 and 1 share |* Using DIP switch: Inputs 0 and 1
setting. share setting, Inputs 2 and 3 share
Using Setting Tool: Can be set sepa- | Setting.
rately. * Using DeviceNet Configurator: Inputs
0 to 3 set separately.
Node address setting No setting required. Set using the rotary switches or the

DeviceNet Configurator.
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Unit GRT1 Series DRT2 Series

Model GRT1-AD2 DRT2-AD04

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 Con-
figurator.)

Off-wire detection Supported.

Scaling, offset compensation, peak/ | Supported. (Set using Setting Tool.)
bottom hold, top/valley hold, rate of
change operations, comparator,
user adjustment (maintenance func-
tion), cumulative counter (mainte-
nance function), last maintenance
date (maintenance function)

Supported. (Set using DeviceNet Con-
figurator.)

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,0t0 10V, -10to
-10to 10V 10V, 0to 20 mA, 4 to 20 mA

Conversion time 2 ms/2 points

DA conversion data Oto5V,1to5V,0to O0to20mA,40to20mA: [0to5V,1to5V,0to 10V, 0 to
10 V: 0000 to 1770 hex 0000 to 1770 hex 20 mA, 4 to 20 mA: 0000 to 1770
—101t0 10 V: F448 10 0BB8 | Note Two’s Complement hex
hex —10to 10 V: F448 to 0BB8 hex
Note Two’s complement 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 +0.4% FS 10.4% FS (See note.) Voltage output: +0.3% FS, Cur-
rent output: £0.4% FS
—10to +0.8% FS +0.8% FS (See note.) Voltage output: £0.6% FS, Cur-
55°C rent 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 Supported. (Set using the Setting Tool.)
(maintenance function), cumu-
lative counter (maintenance
function), last maintenance
date (maintenance function)

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 Units. Refer to 5-4-3 Functions and Settings for details on functions

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 (value for peak, bottom, top, valley, rate of
change) with the four set values HH, H, L, and LL, and indi-
cates the result with the Analog Status Flags.

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 in 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 in the Master individually or in combination
with Status Flags. The data is selected using the Setting Tool. Comparison
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 to 1, analog data can be separately selected, as shown in the fol-
lowing 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 used to time
reading the values held as the top and valley values when both the top and valley values
are allocated at the same time.

Analog Status Flags (2 input
bytes)

Used to allocate the bits for the Comparator Result Flag, Top/Valley Detection Timing Flag
and Off-wire Detection Flag. The function of each bit is as follows:
» Comparator Result Flags
Allow control of the judgement results only, without allocating analog values
* Top/Valley Detection Timing Flags
Used to time reading the values held as the top and valley values when both the top and
value values are allocated at the same time.
* Off-wire Detection Flags
Disconnections can be detected even when the analog values are not allocated.

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)

72



Status Areas Section 5-2

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

Output Data

Data Type Details
Output data (4 output bytes) | Used to allocate analog output data.

5-2 Status Areas

An Analog 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 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 Unit Status Flag
turns ON, the relevant Communications
Unit Status Flag turns ON.

GRT1-AD2
Warning Status Area The Analog Input Unit Warning Status Area is configured of the following 16
bits. It provides notification of serious errors in the Analog Input 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

h itor function.

ON: Out of range (at or above the monitor function
monitoring set value)
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Alarm Status Area

GRT1-DA2[ |

Warning Status Area

74

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.

The Analog Input Unit Alarm Status Area is configured of the following 16 bits.
It provides notification of minor errors in the Analog Input 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.

Reserved.

Reserved.

Reserved.

Reserved.

Reserved.

The Analog Output Unit Warning Status Area is configured of the following 16
bits. It provides notification of serious errors in the Analog Output 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 thres_ho!d for the.Unit conduction time
threshold) monitoring function.

4 Reserved.

5 Reserved.

6 Reserved.

7 Reserved.

8 Error Output Flag ON while error is being output.

OFF: Normal; ON: Error being
output
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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 Output Unit Alarm Status Area is configured of the following 16
bits. It provides notification of minor errors in the Analog Output Unit.
Bit Contents Description

0 Reserved.

1 EEPROM data error OFF: Normal; ON: Error
2 Reserved.

3 Reserved.

4 Reserved.

5 Reserved.

6 Reserved.

7 Reserved.

8 Reserved.

9 Analog hardware error OFF: Normal; ON: Error in analog hard-

ware

10 Reserved.

11 Reserved.

12 Reserved.

13 Reserved.

14 Reserved.

15 Reserved.

5-3 Maintenance Information Window

This section describes the Maintenance Information Window, which can be
used to monitor the status of Analog 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.

Maintenance Information x|

General 140 Module | Statusl Erar Historyl 140 UnitErrorHistoryI

— Configuration
Slak

Product kame

GRT1-DAZC
1] GRT1-AD2

Maintenance Information Window
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Maintenance Information - #03 GRT1-AD2 5[
General Analog Input 0 IAnang Input 1 I Error Histary I

Input Range 0-5/

140 Commert :
Last Maintenance Date : 200501401

Present YWalue : &

Peak Yalue : 1]

Battom Y alue : 0

Top Walue : ]

Walley Walue : ]

Rate of Change : ]

Curnulated Count : 0o :

I aw W alue : =3 Clear

Mir Walue : 0 Clear |
MwverFange I™ | Threshald Cumulated Counter

] Hiah&larmm Dxver, I™ | Cumulated| Caunter Myverflow Status check boxes

I | High /amirg Diver ™| Curnulated Counter Wrndsrio,

D
I} Lo sl arm Ever
= Wrder Fiange

[ | Broker wire

Cloge |
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Display Area

Status Check Boxes

Item

Description

/0 Comment

Displays up to 32 characters of text as a comment. A separate
comment can be set for each input.

Last Maintenance
Date

Displays the last maintenance date and time. (All models.)

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.

m All Analog Unit Models

Item

Description

Threshold Cumula-
tive Counter Over

On when the cumulative counter value exceeds the set value.

Cumulative Counter
Overflow

ON when there is an overflow in the cumulative counter value.

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 1 to 5 V 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 24V DC (24 V DC —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 V AC 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 —20 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/0 connection method

Screwless Terminal block
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Names and Functions of Parts

JI/_"_\—v—]
I
i 0
T
=l
Usedtoset | b T
input range.
0l
5 B

Setting the Input Range

Setting with the DIP
Switch

2 3 4

EEREE

Terminal
Block [~

Ors 11— LED Indicator
Displays Unit status.

Test Pins
Release Buttons

Terminal Insertion Holes

HOMDOHD@@

Cllo ClooloClo Clo Ollo

d.

ClloCllcOllo
IT——

The input signal range can be set using the DIP switch or the Setting Tool.

Each pin is set according to the following table.

Pin No.

Setting

Specifications

Input Terminal: Input range set-

ting for Inputs 0 and 1.

Default setting: All pins OFF

AW =

Input range setting method

OFF: Set using Setting Tool.

ON: Set using DIP switch. (The
DIP switch settings are disabled
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.
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Input Range Settings

Setting Tool Procedure
(Example: DeviceNet
Configurator)

1,2,3...

80

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. | --- -

1. In the Network Configuration Window of 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. Inthe I/0O Module Tab Page, click the Edit Button. The Edit Unit Parame-
ters Window will be displayed.

4. Select the tab page for the input where the range is to be changed.

5. Select the desired range from the pull-down menu in the Input Range
Field.

Edit Unit Parameters - #03 GRT1-AD2 ﬁ

General Analog [nput 0 ]Analoglnpuﬂ ]

1/0 Comment : |

Last Maintemance Date: |2006/01/18 -

Function Choice

Adjustment...

[~ Comparator [ Rate of Change

[ Curulated Count

[ Moving dverage [ Peak/Bottom
[ Scaling [ TopMalley

Fiange/D ata Allocation ]

Farameter Mame i Walue
0000 Input Range 0- 54
000 Analog Datal Allocation Fiaw alue
0002 Analog D ata Allocation Fiaw alue

Help

MOTE! Input Range isn't enabled
only by changing thiz parameter.
RESET ar re-start iz required. _]

Default Setting

= | Defaul:0-5¢

o ]

6. Return to 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 the window.

Cancel ‘




Analog Input Units Section 5-4

Internal Circuits

o
s1940]

0) —
,ﬂ%‘ﬂl l  —©sHTA
250 0%
L——@sHTB
© AG
v
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 Current Input

RSV | RSV RSV | RSV

>——o7 O+ 1+ >——-79 0+ 1+
ov>—1 o | 1- ov>—1 o | 1-

AG | AG AG | AG
SHTOA | SHT1A SHTO0A| SHT1A

Short-circuit

SHTOB| SHT1B 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 The analog data that is input will be converted to digital data according to the
Conversion Data input range, as described here. If the input exceeds the input range, the AD
conversion data will be fixed at the upper or lower limit.

M Input Range: 0to5V
The voltage range 0 to 5 V corresponds to 0000 to 1770 hex (0 to 6,000). The
convertible data range is FED4 to 189C hex (-300 to 6,300). Negative volt-
ages are expressed as two’s complements (16 bits). When a disconnection
occurs, the data equivalent to 0 V input will be used (0000 hex).

Conversion data
Hexadecimal (decimal)

A
189C (6300) |- -~ -~~~ << ‘

1770 (B000) |~~~ === o ‘

0000 (0)
70'25 v < : P Voltage
o ov 5V 525V
FED4 (-300)
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H Input Range:1to5V

The voltage range 1 to 5 V corresponds to 0000 to 1770 hex (0 to 6,000). The
convertible data range is FED4 to 189C hex (-300 to 6,300). If 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 (6800) [ oo
1770(6000) [~ """ 1 T Tt - |
3 i <¢— Clamped
| 1 above 5.2 V.
TFFF—® | :
0000 (9) ‘ :1 v —P \Voltage
FED4 (-300) | %0.8V, 3V 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 (B300) -~ - == === == =--=r s mmmem e :
1770 (B000) |-~~~ === e -

0000 (0)
_0'5 V\ : P Voltage
. 10V 105V
FED4 (a00) | OV

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)
O0CE4 (3300) A
0BB8(3000) [-___ . _.l.l ... _~ !

“11V-10V 0000 (0) D Voltage

oV 10V 11V

] F448 (-3000)
**************** F31C (-3300)
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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) |-~ -~~~ -~ mmmmmmmmmm e :
1770 (6000) |-~ ---=--=-=-mmenemcoecooooooo -~

0000 (0)
-1 mA\ ‘ : P Current
. A 20 mA 21 mA
FED4 (-300) om

H Input Range: 4 to 20 mA
The current range 4 to 20 mA corresponds to 0000 to 1770 hex (0 to 6,000).
The convertible data range is FED4 to 189C hex (-300 to 6,300). If the input
current is below the input range (input current less than 3.04 mA), a discon-
nection is detected and the data is set to 7FFF hex.

Conversion data
Hexadecimal (decimal)

189C (6300) |- v - v

1770 (6000) ! !

v | <¢— Clamped
C D] above
7FFF ! 20.8 mA.
0000 (0) : A ‘ » Current
FED4 (-300) 57 mia 20 mA 20.8 mA
3.04 mA
(Disconnection detected below 3.04 mA.)
AD Conversion Data Negative AD conversion data is expressed as two’s complements. The NEG

instruction (two’s complement conversion) can be used to obtain the absolute
value of the two’s complement.
1514 1312 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.
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Dimensions

Lj
]
o

| (74.4)

h 0

84
(84)

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 1/0 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.

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 I/O data and allocated in the two words (four bytes) of
the Master’s IN Area, as shown in the following diagram.
15 0
Analog input value for Input 0
Analog input value for Input 1

B When the Setting Tool Is Used to Allocate 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 Setting Tool can be used as described below to allocate data.
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Setting Tool Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window of the Slice 1/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/0 Module Tab.
cait Device Porometers x|

General 140 Module |

— Configuration
Slok Product MName
GRT1-DAA
0z GRT1-DAZC
1] GRT1-A02
o
s
o
g
o
1
m
mn
12 -
13
4
15 e
16 -
w7 e

"o - =

ok I Cancel |

3. Click the Edit Button in 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 under the Default Connection Path (In) Field. In the following exam-
ple Analog Data is selected.

Edit Unit Parameters - 203 GRT1-AD2 ﬂ

General ] Analog [nput 0 1 Analog [nput 1 l

Cormmert : |

Urit Conduction Time : U Hous [0 429438729 Houss )

Drefault Connection Path [ In ] : |Analog Data :_J
Diefault Connection Path [ Out]: |SHOT Status
Analog Status
7 Analog Data + SHOT Status
Last Maintenance Date : T T
Available Channel : 12 ¥

Default Setting

Upload ‘ Diownload J LCompare J FReset
oK | Cancel ‘

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.

H 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
in the Master either individually or in combination with Status Flags.

Use the following method to select the analog data type.

Selecting Analog Data Using the Setting Tool (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window of 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 Edit Button in the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.
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I/O Data
Analog Data

Note

Top/Valley Detection
Timing Flags (Shot Status)

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.

x|

General  Analag nput 0 ]Analog Iriput 1 I

140 Carnrment : |

Lazt Maintenance Date : | 2006/01/18 v

Furction Choice

Adjustment....

™ Moving &verage | Peak/Baottom ™ Rate of Change

I~ Scaling [~ TopMvalley

™ Comparatar
[ Cumulated Count

Fange/D ata Allocation

Parameter Mame
0000 Irput Range
000 Analog Datal Allacation
0002 Analog D ata2 Allacation

| Walue |
-5

| Faw Value

Fav 'V alue

Battom Yalue
Top Value
Walley Value
Rate Of Change

Default : FawYalue

Help

Select Analog D ata that you would J
like to allocate to 'V alue Atkibute.

I

Default Setting

oK | Cancel |

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

5. Click the OK Button to exit.

Analog data is used to monitor analog values. Analog input value is allocated
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)

88

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

1. In the Network Configuration Window of 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.
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2. Click the I/0 Module Tab.

Gereral 140 Module |

— Canfiguration

Slok Product Mame
GRT1-DAZY
0z GRT1-DAZC
1] GRT1-A4D2
4
s -
s
a7
o
1
m
mn
12
13
4
L
1L
w7
1w

||

[ ox ]

Cancel |

3. Click the Edit Button in 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.

Edit Unit Parameters - #03 GRT1-AD2 )

General | Analag [nput 0 I Analog lnput 1 I

x

Cormment : |

Urit Conduction Time : | © Hours [0 429438729 Hours )

Drefault Connection Path [ In]: |Analog Data

Default Connection Path [ Out1: I Dizable

Lazt Maintenance Date : | 200501 A0 - |

Available Channel : | 2 ¥ I
]

Default Setting |

Upload | Diownload | LCompare |

FReset |

o]

Cancel |

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.

A
Input analog value

— Actual input
—— Averaged input

» Time

Setting Tool Procedure (Example: DeviceNet Configurator)

1,2,3...

Scaling

92

1. In the Network Configuration Window of 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.

2. Click the I/O Module Tab.

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

4. Select the tab page for the input where moving average processing is to be
performed, and select the Moving Average Check Option in the Function
Choice Area.

Edit Unit Parameters - #03 GRT1-AD2 |

General  Analag Input 0 ]Analoglnpuﬂ ]

1/0 Camrent : |

Lazt Mairtemance Date : | 2006/01/18 hd

Function Choice

Adjustment....

[ Peak/Battom [ Rate of Change

[ TopAialley

[~ Comparator
[ Curnulated Court

Range/D ata Allocation

Parameter Mame ] Walue
0000 |nput Fange 0-5
0007 Analag Datal Allocation R aw Value
0002 Analag Data2 Allocation R aw Value

Help

MOTE! Input Range izn't enabled
only by changing this parameter.
RESET or re-start iz required. _]

Default Setting

= | Defaul:0-5¢

o]

5. 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.

Cancel ‘

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 | 0Oto20 4 to 20
range (ADO4 only) mA mA
100% 5,000 mV |10,000 5,000 mV {10,000 mV |20,000 LA | 20,000 LA
mV
0% 0000 mV 10000 mV 1,000 mV |-10,000 MV | 0000 LA | 4,000 LA
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 | 0to10V | 1to5V |[-10to10V | Oto20 4 to 20

range (AD04 only) mA 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 Tool Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window of the Slice 1/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.

2. Click the I/O Module Tab.
3. Click the Edit Button in 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 Option in the Function Choice Area.

Edit Unit Parameters - #03 GRT1-AD2 i [E|

General  Analag Input 0 |Analog Iriput 1 I

140 Carnrment : I

Lazt Maintenance Date : |2DDB;’D‘I /18 v| Adjustment... I

—Function Choice

| Moving Average [~ Peak/Bottom [ Comparator [ Rate of Chahge
VS [ TopAialey [ Cumulated Count

Fange/D ata Allocation | Scalingl

Farameter Hame | Walue
0000 Input Range 0- 5y
0007 Analag Datal Allocation R aw Value
0002 Analag Data2 Allocation R aw Value
—Help
MOTE! Input Range izn't enabled ;I Drefault : 0 - 5
anly by changing this parameter.
RESET or re-start iz required. .:I

Default Setting |

Ok I Cancel
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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.

Edit Unit Parameters - # x|

General Analog [nput 0 |Anal0g|nput1 I

140 Comment : I

Lazt Maintenance D ate : |2DDBHD‘I A8 'l Adjustment.... |

— Function Choice

[~ Moving Average [ Peak/Battom [~ Comparatar ™ Rate of Change
v Secaling [~ Topalley [ Curulated Count
Range/Data &llocation  Scaling I
Farameter Hame | W alue |
0000 Scaling Twpe | Default Scaling j
0001 S caling Point[0%]
0002 5 caling Paint1005%) User Sealing
0003 Scaling Offzet 0
—Help
Thiz parameter iz available anly - Diefault : Defaulk Scaling
when SCALING in Function Choice
Param iz selected. ﬂ
Drefault Setting |

Ok I Cancel |

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.

Edit Unit Parameters - # |

General  Analog Input 0 |Anal0g|nput1 I

1/0 Comment : I

Lazt Mairtenance Date : I2DDB.-"D'I M8 'l Adjustrent... |

— Function Choice

- Moving Average [~ Peak/Bottom ] Comparatar [~ Rateof Change
[V Scaling [ TopAfalley [ Cumulated Count

Range/D ata Allocation  Scalng I

FParameter Mame I W alue
0000 5 caling Type [refault Scaling
0001 5 caling Point[0%] 0

0002 5 caling Point[100%)
0003 5 caling Offzet

—Help
Thiz parameater iz available only - Diefault : G000
when both SCALING in Function tin : -28000

Chaice Param and USER SCALIMNG _I bax: 28000

-
Default Setting |

Ok Cancel
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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.
x|
General  Analag nput 0 ]Analog Iriput 1 I
140 Carnrment : |
Last Maintenance Date: [2006/01/18 hd Adjustment...
Furction Choice
™ Moving &verage | Peak/Baottom ™ Comparatar ™ Rate of Change
v Scaling [~ TopMvalley ™ Curmulated Court
Range/Data Allacation  Scaling I
Parameter Mame | Walue
0000 Sealing Twpe [ efault Secaling
0001 Sealing Paint[0%] 0
0002 5 caling Paoint(100%) £000
0003 Soaling Ofset I
Help
This parameter is available only - Drefault : 0
when both SCALING in Function tin ; 28000
Choice Param and USER SCALING ﬂ ax : 28000
Default Setting

oK | Cancel |

8. 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.

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 OUT Area turns ON, the hold function starts, searching for the peak or
bottom value until the Hold Flag turns OFF. (The peak/bottom value is
refreshed when the Hold Flag turns OFF.) The comparator function can be
used to compare the peak or bottom values allocated as analog data. (Refer
to details on the comparator function.)

H Example of Bottom Hold

/ 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 Tool Procedure (Example: DeviceNet Configurator)

1,2,3...

1. In the Network Configuration Window of 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 in 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 Option in the Function Choice Area.

Edit Unit Parameters - #03 GRT1-AD2 _)ﬂ

General  Analog Input 0 ]Analog Irput 1 1

140 Carnrnent : |

Lagt Maintenance Date : | 2006/01/18 -

Furction Choice

Adjuztment....

[ Comparatar [ Rate of Change

[ Curulated Count

[ TopAfalley '

[ Secaling

Range/D ata Allocation

Parameter Mame i Walue
0000 |nput Fange 0- 5
0007 Analag Datal Allocation R aw Value
0002 Analog Data2 Allocation R aw Value

Help

MOTE! Input Range izn't enabled
anly by changing this parameter.
RESET or re-start iz required. _]

Drefault Setting

||| Defaul:0-8

Ok | Cancel
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Top/Valley Hold

98

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.

Edit Unit Parameters - #03 GRT1-AD2 L ﬂ

General l Analog [nput 0 ] Analog lnput 1 1

Cormment : |

Urit Conduction Time : ® Hous [ 0- 429438729 Hours )

Drefault Connection Path [ In ] : |Analog Data :J

Dietault Connection Path [ Out ] ; | Disable =l
| Dlizable

Last Maintenance Date : 18

Available Channel : |2 5.

Default Setting

Upload ‘ Qownload] Lompare | FReset
oK | Cancel ‘

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 OUT Area turns ON, the hold
function starts, refreshing the top or valley value until the Hold Flag turns OFF.
(The last value is held when the Hold Flag turns OFF, but the next time the
Hold Flag turns ON, the hold value is initialized as soon as a top or valley
occurs.) The comparator can be used to compare the top or valley value allo-
cated as analog data. (Refer to details on the comparator function.)
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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 Tool Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window of the Slice 1/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.

2. Click the I/0 Module Tab.

3. Click the Edit Button in the I/0 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 top/valley hold is to be set, and se-
lect the Top/Valley Hold Check Option in the Function Choice Area.

Edit Unit Parameters - #03 GRT1-AD2 ll

General Analog [nput 0 |Anal0g|nput1 I

140 Comment ; |

Lazt Maintenance D ate : |2DDBHD‘I A8 v| Adjustment.... |

— Function Choice

[~ Moving dwverage [ [~ Comparator [™ Rate of Change

[ Scaling v [ Cumulated Count
Fange/D ata Allocation | TopNa"e_l,JI
Farameter Hame | W alue
0000 Input Range 0- 5
000 Analog Datal Allocation Fiaw Y alue
0002 Analog D ata2 Allocation Fiaw Y alue
~Help
MOTE! Input Fange isn't enabled d Diefault : 0- 5
only by changing thiz parameter.
RESET or re-start iz required. d

Drefault Setting |

Ok I Cancel |

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.

Edit Unit Parameters - #03 GRT1-AD2 _>§]

General |Analog|nput Di Analog lnput 1 |

Cormment : l

Unit Canduetion Time : © Hours [0 429438729 Hours )

Default Cannection Path [ 1n ] : ]Analog Data L’

Diefault Connection Path [ Out ] ; | Disable =l

Last Maintenance Date :

Auailable Channel :

Default Setting |

Upload I Diownload i Lompare ] Reset |
QK. I Cancel |

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

7. Click the OK Button to exit.

Hysteresis Setting 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

M Setting Hysteresis Using the Setting Tool (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.

Edit Unit Parameters - #03 GRT1-AD2 i [E|

General  Analag Input 0 |Analog Iriput 1 I

140 Carnrment : I

Last Maintenance Date : |2DDB;’D‘I M8 v| Adjustment... I

—Function Choice

[ Moving dverage [ Peak/Bottom [ Comparator [ Rate of Chahge
[ Scaling v TopAialley [ Cumulated Count

Fange/D ata Allacation TopMfalley I

Farameter Hame | W alue |
0000 SHOT Off Delay 4 ms

—Help
HYSTERESIS iz uzed in bath ;I Default : 0
Top/alley detection and Min: 0
Comparator processing. .:I bax: 16383

Default Setting |

Ok I Cancel |

2. Return to 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...
Rate of Change
Calculation

Note
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1. Input the desired value in the SHOT Off Delay Field of the Top/Valley Tab
Page in the Function Choice Area.

Edit Unit Parameters - #03 GRT1-AD2 1[

General Analog [nput 0 |Anal0g|nput1 I

140 Comment ; I
Lazt Maintenance D ate : |2DDBHD‘I A8 v| Adjustment.... l
— Function Choice
[~ Moving dverage [ Peak/Bottom [~ Comparator [™ Rate of Change
[ Scaling ¥ Topfalley [ Cumulated Count

Range/Data Allocation  TopMalley I

Parameter Hame ! Walue I
0000 SHOT 0Off Delay

0001 Hysteresis 0

—Help- ol
Thiz parameter iz rounded at 10 unit. _:I Diefault : 4 mz

Min: 1 mg

.:.l M B5535 ms

Default Setting |

Ok I Cancel |

2. Return to 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.

The rate of change can be obtained for each sampling cycle set for the analog
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

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 Tool Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window of 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 in the I/O Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Select the tab page for the input where rate of change is to be set, and se-
lect the Rate of Change Check Option in the Function Choice Area.

Edit Unit Parameters - #03 GRT1-AD2 N 1[

General Analog [nput 0 |Analoglnput1 I

140 Caornrnent ; I

Last Mairtenance Date : |2DDBHD‘I A8 'l Adjustment... I

— Function Choice

[ Moving &verage [ Peak/Bottom [ Comparator
[~ Scaling [~ TopAaley [~ Cumulated Count

Range/Data Allocation | Rate of Change I

Farameter Hame | Walue
0000 Input Range 0- 5
000 Analog Datal Allocation R aw ' alue
0002 Analog D ata2 Allocation Faw " alue
—Help
MAOTE! Input Fange isn't enabled _:l Drefault : 0 - 5
only by changing thiz parameter.
RESET or re-start iz required, .:I

Default Setting |

Ok I Cancel
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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.

Edit Unit Parameters - #03 GRT1-AD2 1 1'

General Analog [nput 0 |Anal0g|nput1 I

140 Comment ; I
Lazt Maintenance D ate : |2DDBHD‘I A8 v| Adjustment.... l
— Function Choice
[~ Moving dverage [ Peak/Bottom [~ Comparator ¥ PRate of Change
[ Scaling [ TopMaley [ Cumulated Count

Range/Data Allocation  Fate of Change I

Parameter Hame l Walue I

100 mz

~Help-
Thiz iz the parameter for detecting _:l Drefault - 100 mz
rate-of-change. This parameter iz tdir : 10 me
rounded at 10 unit, .:l Mz G553 ms

Drefault Setting |

Ok I Cancel |

6. Return to 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.

Comparator 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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Analog Input Units
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 Tool Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window of 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 in the /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 the comparator function is to be set,
and select the Comparator Check Option in the Function Choice Area.

Edit Unit Parameters - #03 GRT1-AD2 1[

General Analog [nput 0 |Anal0g|nput1 I

140 Comment ; |

Lazt Maintenance D ate : |2DDBHD‘I A8 v| Adjustment.... |

— Function Choice

[~ Moving dverage [ Peak/Bottom v
[ Scaling [ TopMaley [ Cumulated Count

[™ Rate of Change

Fange/D ata Allocation | Eompa[ato[l

Farameter Hame | W alue
0000 Input Range 0- 5
000 Analog Datal Allocation Fiaw Y alue
0002 Analog D ata2 Allocation Fiaw Y alue
—Help
MOTE! Input Fange isn't enabled ﬂ Diefault : 0- 5
only by changing thiz parameter.
RESET or re-start iz required. ;I

Drefault Setting |

Ok I Cancel |

5. Click the Comparator Tab and set each of the alarm values. The example
here shows the setting for Alarm Trip Point High (HH).

Edit Unit Parameters - # |

General  Analog Input 0 |Anal0g|nput1 I

1/0 Comment : I

Lazt Mairtenance Date : I2DDB.-"D'I M8 'l Adjustrent... |

— Function Choice

[ Moving dverage [ Peak/Bottom ¥ Comparator ~ Rate of Change
[ Scaling [ TopAfalley [ Cumulated Count

Fange/D ata Allocation  Comparator |

FParameter Mame I W alue -
0000 Hysteresis 0
0001 Alarmn Trip Point High (HH] Ti
0002 “w arming Trip Point High [H] F2TET
0003 ' arming Trip Paoint Low (L) J27ES —

0004 Alarmn Trip Point Low [LL] J27ES j
—Help
Supposing Analog Datal iz greater & Default : 32767
than thiz parameter, HIGH AL&FM Wi : -327E8

EXCEPTIOM bit[Status Attribute] ;I Maw: 32767

Default Setting |

Ok Cancel
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6. To set the hysteresis value, input the desired value in the Hysteresis Field.
]

General  Analag Input 0 |Anal0g|nput1 I

140 Camment : I

Last Maintenance Date : I2DDB£D‘I ks 'l Adjustment... |

— Function Choice

[ Moving Average [ Peak/Bottom [V Comparator [” Rate of Change
[ Scaling [ Toptaliey [ Curulated Count

Fiange D ata Allocation  Comparator |

Farameter Hame | W alue | -
0000 Hysteresis IE_
00071 Alarm Trip Point High [HH)] 32767
0002 "' arning Trip Paint High [H) J2TET
0003 'w'arning Trip Paint Low [L) 32768 —
0004 Alarma Trip Point Low [LL] 32768

—Help

HYSTERESIS iz uzed in bath ;I Default : 0
TopAalley detection and in: 0
Comparatar processing. ;I Max: 16383

Default Setting |

Ok I Cancel |

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.

Edit Unit Paramete x|

General Analog [nput 0 |Anal0g|nput1 I

140 Comment : I

Lazt Maintenance D ate : |2DDBHD‘I A8 'l Adjustment.... |

— Function Choice

[~ Moving Average [ Peak/Battom ¥ Comparatar ™ Rate of Change
[~ Sealing [ TopAalley [ Curulated Count

Range/Data Allocation  Comparator |

Parameter Hame | Walue |ﬂ
0007 Alarm Trip Point High [HH) 32767
0002 ' arming Trip Point High [H] A2TET
0003 ' arming Trip Point Low (L) 327ER

0004 Alarmn Trip Poink Low [LL] A2TER
0005 Comparator Off Delay =
—Help
Thiz parameter iz rounded at 10 unit. d Diefault : 4 mz
Min : 0 mg

ﬂ M 65535 ms

Drefault Setting |

Ok I Cancel |

8. 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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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 Tool Procedure (Example: DeviceNet Configurator)

1,2,3...
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1. In the Network Configuration Window of 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.
2. Click the I/O Module Tab.

3. Click the Edit Button in the /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.)

Edit Unit Parameters - #03 GRT1-AD2 ll

General Analog [nput 0 |Anal0g|nput1 I

140 Comment ; |

Last Maintenance Date : |2DDBHD‘I M8 vl

— Function Choice

[~ Moving dverage [ Peak/Bottom [~ Comparator ~ Rate of Change
[ Scaling [ TopMaley [ Cumulated Count

Fange/D ata Allocation |

Farameter Hame | W alue
0000 Input Range 0- 5
000 Analog Datal Allocation Fiaw Y alue
0002 Analog D ata2 Allocation Fiaw Y alue
~Help
MOTE! Input Fange isn't enabled d Diefault : 0- 5
only by changing thiz parameter.
RESET or re-start iz required. j

Drefault Setting |

Ok I Cancel |

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.

Adjustment x|
— Object

Ch: Och

Range : 0-5

Present Value : -5

— Upper Adjustment

Walue: 0

— Lower Adjustment

Yalue: 0 Fix lawer adjusting Y alue |
Default Setting | Cloze |

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

110

8. Click the Fix lower adjusting Value Button, and input the adjusted value.

Adjustment x|

Object
Ch: Och
Range : 0-5

PresentValue : -5

Upper Adjustment
Value: 0 Fix upper adjusting */alue

Lower Adjustment

Value: 0

Default Setting Cloze

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)

e -
/ \ -

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 Tool Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window of 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/0 Module Tab.

3. Click the Edit Button in 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 Option in the Function Choice Ar-
ea.

Edit Unit Parameters - #03 GRT1-AD2 1 _zl

General  Analog Input 0 |Anal0g|nput1 I

1/0 Comment : I

Lazt Maintenance D ate : |2DDB,."D2,."22 'l Adjustment... I

—Function Choice

[ Moving dverage [ Peak/Baottom
[ Scaling [ TopAialley

[ Rate of Change

Fange/D ata Allocation | Cumulated Count l

Parameter Mame | W alue
0000 Input Range 0- 5
0001 Analog Datal Allocation Fiaw alue
0002 Analog D ata2 Allocation Fiaw Value

~Help-
MOTE! Input Range isn't enabled _:l Drefault : 0 - By
only by changing this parameter.
RESET ar re-start is required. .:l

Default Setting |

Ok I Cancel
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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.

Edit Unit Paramete x|

General Analog [nput 0 |Anal0g|nput1 I

140 Comment : I

Lazt Maintenance D ate : |2DDBHD2£22 'l Adjustment.... |

— Function Choice

[~ Moving Average [ Peak/Battom [~ Comparatar ™ Rate of Change
[~ Sealing [ TopAalley v Cumulated Count

Range/Data Allocation  Cumulated Count |

Farameter Hame | W alue |
0000 Threshold Cumulated Counter 0.0
0001 Curnulated Tirmer |H0ur j

Minute

—Help
Choose the time unit of Cumulate d Diefault : Hour

function.
i

Drefault Setting |

Ok I Cancel |

6. To setthe monitor value, click the Cumulated Count Tab, and input the de-
sired value in the Threshold Cumulated Counter Field.

Edit Unit Paramete |

General  Analog Input 0 |Anal0g|nput1 I

1/0 Comment : I

Lazt Maintenance Date |2DDB,."D2,."22 'l Adjuztroent... |

— Function Choice

- Moving Average [~ Peak/Bottom ] Comparatar [~ Rateof Change
[ Scaling [ TopAfalley [V Curnulated Count
Range/D ata Allocation  Cumulated Count |
FParameter Mame I W alue
0000 Threshold Cumulated Counter lﬁ
0001 Curnulated Timer Hour
—Help
If Curiulated Courter iz greatar than a Diefault : 0.0
thiz parameter, then THRESHOLD Min : -2147453564.8
EXCEED bit[Curnulated Counter ;I Mar: 214748364.7
Default Setting |

Ok I Cancel |

7. Return to 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.
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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 Tool Procedure (Example: DeviceNet Configurator)
H Setting the Last Maintenance Date of the Unit

1,2,3.. 1.

In the Network Configuration Window of the Slice 1/0 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.

Click the I/O Module Tab.

Click the Edit Button in 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.)

Edit Unit Parameters - #03 GRT1-AD2 b ﬂ

General ] Analog [nput 0 ] Analog lnput 1 ]

Comment : |

Urit Conduction Time : ® Hours [0 429438729 Hours )

Default Connection Path [ In]: |Analog Data :J

Diefault Connection Path [ Out ] ; | Disable =l

Last Maintenance Date : | 2006/01/13 v1

[ < | January, 2006 [ » |

Sun Mon Tue Wed Thu Fri Sat 3

12 3 4 & B 7
8 9 1 1 12 13 14
15 16 17 18 &E»x 20 21
22023 24 025 X% 27 28
29 30 A

— > Today: 2/22/2006

Default Setting

Upload ‘ Qownload] Lompare | FReset
ak. | Cancel ‘

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 of the Slice 1/0 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.
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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.)

Edit Unit Parameters - #01 GRT1-ADZ x|

Geheral  Analog Input 0 ] Analog Tput 1 |

L0 Comment : |

Last Maintenance Date: |2006/01/13 -
Function Cil 4 | January, 2006 |
[~ Moviey Sun Mon Tue ‘Wed Thu Fri Sat| [ Comparator ™ Rate of Chanee

[~ Scalin [ Cumulated Count

T2 3 4 & B 7
g 9 1 11 12 13 14
15 168 17 18 «Ee 20 21

Ranee./ D

Paramel o o3 o4 5 25 v g [Hale
0000| 55 5 T b -5V
0001 | = Today: 2/22/2006 Fan Value
0002 Analog Datad Allocation Faw Walue

Help

NOTE! Input Range isn't enabled anly . | Default : 0 - By
by changing this parameter. RESET or
re—start iz required. J

Default Setting

oK |  #et |

3. Return to 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 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

24V DC (24 V DC -15% to +10%)

I/0O 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 V AC 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

—20 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 k Q 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

DA conversion range: £5% FS

—10to 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)

of the above data ranges.

Isolation method

Photocoupler isolation (between output and communications lines)
No isolation between output signal wires.

I/0O 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

DIP switch
Used to set

output range.

Iy

)

]

1

===l

O —
EBB ]ﬂ Terminal
Block
il
;w -

Setting the Output Signal Range

Setting with the DIP
Switch
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Ots LED Indicator
Displays Unit status.
ol Test Pins
%1 % Release Buttons
oo Terminal Insertion Holes
==
0|0
0o
L
QIO |
0o
I
00
oo
==
oo |
0o H
== =il
[@][@] B

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

1

2 3 4

R

00T

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

Pin No.

Setting

Specifications

Set output range for Outputs O, 1.

Default setting: All pins OFF

Reserved

Fixed at OFF.

INEIESES

Range setting method

OFF: Set using Setting Tool.
ON: Set using DIP switch.
Default setting: OFF
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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

Note 1. Always 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.

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

m GRT1-DA2C
Each pin is set according to the following table.
Pin No. Setting Specifications
1 Set output range for Outputs 0, 1. | Default setting: All pins OFF
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
410 20 mA OFF Fixed at OFF.
0to 20 mA ON
Setting Using the Use the following procedure to set the output range for each output using the
DeviceNet Configurator Configurator.

1,2,3... 1. In the Network Configuration Window of 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 in 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.
]

General  Analog Dutput 0 |Analog Output 1 I

140 Camnent : I

Lazt Maintenance Date |2005£D1 | vI Adjustment. . |

— Function Choice

[ Scaling [™ Cumulated Count

Fange/Fault State |

FParameter Hame Walue |
0000 Output Range 0-5 j
0007 Fault State Feserve
0002 Idle State 0-1ov

Reserve
-10- 100

—Help
MOTE! Output Range isn't a Default : 0 - &Y

enabled only by changing thiz

paramater. RESET or re-start iz ;I

Drefault Setting |

ok | Cancel |

6. Return to 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 GRT1-DA2C

A4
}
©

P 00 @ I+
AG l—’m“—@ I-
AG
Wiring The terminal wiring varies according to whether voltage or current output is

used.

Voltage Input (GRT1-DA2V) Current Input (GRT1-DA2C)

RSV | RSV RSV | RSV
RSV | RSV RSV | RSV
RSV | RSV RSV | RSV
VO+ V1+j 10+ | N+ j
VO-{ V1] 10— | 11-]
RSV | RSV RSV | RSV

Note  An internal signal is connected to the RSV terminal to dissipate heat. Do not
wire the RSV terminal.
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Output Range and
Conversion Data

Output Range: 0to 5V

Output Range: 1to 5V

Output Range: 0 to 10 V

Output Range: -10to 10 V

The digital values that are output are converted to analog data according to
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.

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.

ov

8000FED4 (—300\ L ‘ Conversion data
: N 1770 189C 7EFF Hexadecimal (decimal)

~025V | 0000 (0) (6000)(6300)

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
A

52V
5V

1V

; : Conversion data

8000 FED4 | 0000(0) 1770 189C EFE Hexadecimal (decimal)
(~300) (6000) (6300)

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
05V oo
V[ <

ov
8000FED4 (—30(5\ Conversion data

AR 1776 189C : Hexadecimal (decimal)
-0.5V | 0000 (0) (6000)(6300) 7FFF

The values F448 to 0BB8 hex (-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).
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Output Range: 4 to 20 mA

Output Range: 0 to 20 mA

DA Conversion Data

Note

120

Voltage
wlb o ‘
V| "~ T2 7
F31C F448
8000 (~3300) (~3000) 0000 (0) L Conversion data
! - oVv 0BB8 OCE4 7FFF Hexadecimal (decimal)
(3000) (3300)
IR )
-1V

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
A

20.8mA
20mA

4mA
32mA
; T 1 0mA L . Conversion data
8000 FED4 | 0000(0) 1770 189C 7EEF Hexadecimal (decimal)
(-300) (6000) (6300)

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
2ImA L - - - -
0011 N T
) 0mA L | Conversion data
FFFF 0000 (0) 1770 189C 7FFE 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 B

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).
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Dimensions

5-5-2

84

141

[

(74.4)

I/O Data and Allocation Methods

h 0

(84)

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

Analog output value for Output 0

Analog output value for Output 1

5-5-3
Scaling

Functions and Setting Methods

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 LA. When default scaling is selected, scaling is per-
formed according to the output range, as shown in the following table.

Output | 0to5V | 0to10V | 1to5V |-10to10V | 0to 20 4t020
range mA mA
100% |5,000 mV |10,000 5,000 mV 110,000 mV' 20,000 LLA | 20,000 LA
mV
0% 0000 mV 10000 mV 1,000 mV |-10,000 mV | 0000 LA |4,000 LA
Off-wire | --- --- 7FFF hex |--- --- 7FFF hex
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User Scaling User scaling allows analog output values to be scaled to user-defined values.
The conversion values for 100% and 0% are set using the Setting Tool.

Input Oto5V | 0to10V | 1to5V -10 to 0to 20 4t020
range 0V mA 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)

Output signal range

0% 100%

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

Offset Compensation Offset compensation is used to compensate for error that occurs during scal-
ing. The offset amount is added to the scaled line before processing, as
shown in the following diagram. The offset (error) value can be input between
-28,000 and 28,000, but if underflow or overflow occurs in the scaled line, the
100% or 0% output will not be possible. The High Limit is 7FFE hex and the
Low Limit is 8000 hex.

Note The offset value can be set even when using default scaling.

Upper limit 7FFE ——— = = - om e

Scaling line
100% scaling value —

Offset value
(—28,000 to
+28,000)
0% scaling value —-:---- ¥ Cannot output 100%
value even if set to

i 7FFF P
! ! . Output signal range
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Setting Tool Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window of the Slice 1/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 in the I/0 Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Select the tab page for the output where scaling is to be performed, and
select the Scaling Check Option in the Function Choice Area.

Edit Unit Parameters - #01 GRT1-DAZY ] ll

General  Analog Output O |Analog Dutput 1 I

1/0 Camment : I

Lazt Mairtenance Date : |2DD5'"’|TI A 'l Addiustment... |

— Function Choice

[ Cumulated Count

Fiange/Fault State | Scaling I

Parameter Mame I alue
0000 Output Fange 0- 5
0001 Fault State L Lirnit
0002 Idle State Lo Lirnit
—Help
NOTE! Dutput Range isn't - Default : 0 - 5
enabled only by changing thiz
parameter. RESET or re-start iz ;I
Drefault Setting |

ok I Cancel
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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.

Edit Unit Parameter: x|

General  Analog Dutput 0 |Analog Output 1 I

140 Carnrnert : I

Last Maintenance Date : |2DDEHD1 01 YI Adiuztment... |

— Function Choice

[v Scaling [ Cumulated Count

Fange/Fault State  Sealing |

Farameter Hame Y alue |
0000 Sealing Type Default Scaling j
0001 S ealing Paint0%] Diefault 5 calini
0002 5 ealing Paint1007%)

0003 Sealing Offzet 0
—Help

This parameter is available anly ;l Default : Default Scaling

when SCALIMG in Function

Choice Param is selected. j

[refaulk Setting |

ok | Cancel |

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.

Edit Unit Parameter: |

General  Analog Dutput 0 |Analog Dutput 1 I

140 Carnrnet : I

Last Maintenance Date : |2DDEJD1 /01 'I Adiustmert... |

— Function Choice

¥ Scaling [~ Cumulated Count

Range/Fault State  Scaling |

Farameter Hame | Walue
0000 Scaling Type [refault Scaling
0001 S caling Point[0%] 0

0002 5 caling Point[100%)
0003 Scaling Offzet

—Help
Thiz parameter iz available only ﬂ Drefault : EO00

when both SCALING in Function Mir : -28000

Choice Param and USER j e : 28000

Drefaulk Setting |

Ok Cancel
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User Adjustment

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.

General  Analog Dutput 0 lAnang Output 1 ]

X

140 Carnrnert : |

Last Maintenance Date : |2005/071/01 -

Function Choice
Iv Scaling ™ Cumulated Count

Fange/Fault State  Sealing l

Adjustiment. ..

Parameter Mame | Walue
0000 Sealing Type [ efault Secaling
0001 S ealing Paint0%] 0
0002 S caling Paint(100%) £000
0003 Soaling Offset @
Help
This parameter is available anly i‘ Default: 0
when both SCALING in Function hin : -28000
hax : 28000

Choice Param and USER j

[refaulk Setting

0K

| Cancel |

8. 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.

Depending on factors such as the characteristics and connection methods of
the output device, the output can be adjusted to compensate for error in the
final output. The following diagram shows when compensation is applied to

the conversion line at the two points for 0% and 100%.

Conversion data

After adjustment

.2 Before adjustment

0% Rl
- 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 -0.25t00.25 V 475t05.25V
1to5V 0.8to1.2V 48to52V
Oto10V -0.5t005V 9.5t010.5V
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Output range Low Limit High Limit
-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 Tool Procedure (Example: DeviceNet Configurator)

1,2,3... 1. In the Network Configuration Window of the Slice 1/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 in the I/0 Module Tab Page. The Edit Unit Parame-
ters Window will be displayed.

4. Selectthe tab page for the output to be adjusted, and click the Adjustment
Button. (At the same time, set the output range again.)

Edit Unit Parameters - #01 GRT1-DA2Y 1]

General  Analog Dutput 0 ]Analog Output 1 1

140 Carnrnet ; |

Last Maintenance Date : |2005/01/01 -

Function Chaice

[ Scaling [ Cumulated Count

Range/Fault State

Parameter Mame ] Walue
0000 Output Range 0-5
0001 Fault State Lowy Limnik
0002 Idle State Lowy Limnit
Help -
MOTE! Output Range isn't s Default : O - 5
enabled only by changing this
parameter. BESET or re-start iz :_]
Default Setting

Ok ‘ Cancel |

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.
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Adjusting the High Limit

11.

10.

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.

x
Object
Ch: Och
Fange : 0- 5
Present Walue : 10
Upper Adjustment
-5.00% 5.00%
T A Lo
1]
Walue - 0.00% Fix upper adjuzsting % alue
Lawer Adjustmant
-5.00% 5.00%
LN LI VLN LS.
1]
Yalue:  0.42%
Default Setting Claze

To return to the default settings, click the Default Setting Button

Close the Adjustment Window, 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.

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.

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.

ﬁ
Object
Ch: Och
Fange : 0- 5
Present Walug: 0
Upper Adjustment

-5.00%

Walus:  -0.058%

Lawer Adjustmant

-5.00% 5.00%
o NI, '
1]
Walue:  042% Fix lower adjusting 'alue

Default Setting Claze
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Note If the High Limit adjustment is not performed for the 100% value, a discrep-

Cumulative Counter

ancy will occur when the Low Limit is adjusted, so always adjust the Low Limit
of Output Units before adjusting the High Limit.

The cumulative counter calculates an approximation to the integral of analog
output values over time. The cumulated value can be calculated in “count
hours” (by selecting “hours”) or “count minutes” (by selecting “minutes”). The
count value is the analog output value in the industry unit obtained after scal-
ing. For example, 100.0 count hours indicates a value equivalent to an analog
output value of 100 counts continuing for one hour. The counter range for a
four-byte area (two words) for count hours or count minutes is —214,748,364.8
to 214,748,364.7. Data is displayed on the Configurator in units of 0.1 hours
or minutes.

Monitor values can also be set in the Unit. When the cumulated count value

exceeds the set monitor value, the Cumulative Counter Flag in the area for
Generic Status Flags turns ON.

Analog output value Cumulated value (count

x hour or minute)
_4_; -
|/ P —
Time t
>
Division width
(See note.)

Note The following table shows the divisions for the cumulative counter.

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

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

1. In the Network Configuration Window of 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/0 Module Tab.

3. Click the Edit Button in 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 the cumulated counter is to be set,

and select the Cumulated Count Check Option in the Function Choice Ar-

ea.

Edit Unit Parameters - #01 GRT1-DAZY

General  Analog Output 0 |Analog Output 1 I

140 Carnrnerk ; I

Last Maintenance Date : |2005302£22 vl

Adjuztment. . |

X

— Function Choice

[ Scaling

Fange/Fault State | Cumulated Count I

Farameter Mame | W alue
0000 Output Rarge 0- 5
0001 Faulk State Lawy Lirnit
0002 Idle State Lawy Limnit
—Help
MOTE! Output Range isn't - Default : 0 - 5
enabled only by changing thiz
parameter. RESET or re-start iz j

[refaulk Setting |

[ o ]

Cancel |

Edit Unit Parameters -

General  Analog Dutput 0 |Analog Dutput 1 I

140 Carnrnet : I

Last Maintenance Date : |2DDB£D2£22 vI

Adjustment... |

5. To set the counter unit, click the Cumulated Count
or Minute from the pull-down menu in the Cumulate

x|

— Function Choice
[~ Scaling ¥ Cumulated Count

Range/Fault State  Cumulated Count I

Farameter Hame | Walue |
0000 Threshold Curmulated Cou... 0.0
0001 Curnulated Tirner |H0ur j

Hour

—Help
Choose the time unit of Cumulated Default : Hour

function.
[

Drefaulk Setting |

Ok Cancel

Tab and select Hour
d 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|
General Analog Dutput 0 lAnang Dutput 1 ]

1/0 Comment : |
Last Maintenance Date: |2006/02/22 - Adfiustmert...

Function Choice
[~ Scaling ¥ Cumulated Court

Range/Fault State  Cumulated Count l

Parameter Hame | Y alue
0000 Threshold Curnulated Cou... ’ﬁ
0001 Curnulated Tirmer Hour

Help

If Cumulated Counter iz greater i‘ Diefault : 0.0
than thiz parameter, then Min : -214748364.8
THRESHOLD EXCEED j e 214748364.7

[refault Setting

oK | Cancel |

7. Return to 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 (time-out
for Errors and BusOff errors) occur can be set in word units. The four output value set-
tings 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 Tool Procedure (Example: DeviceNet Configurator)

In the Network Configuration Window of the Slice 1/0 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

1,2,3.. 1.

Window will be displayed.
Click the I/0 Module Tab.

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

ters Window will be displayed.

Select the tab page for the output where the error output value is to be set,
and select the desired item from the pull-down menu in the Fault State

Field.

General  Analog Dutput 0 ]Analog Dutput 1 ]

x|

140 Carnrnet : |

Last Maintenance Date : | 2006/02/22 -

Function Choice
I~ Scaling ™ Cumulated Count

Fange/Fault State l

Adjustment...

Parameter Hame | Yalue |
0000 Output Rarnge 0- 5
0001 Fault State [Low Limit =]
0002 Idle State Hold Last State
Lot Lirnit
High Limit
Help
Selecting Low Limit cauzes the gi‘ Drefault : Love Limit
output to ztep down to <52 durin
a communications faulk. j
Drefaulk Setting
113 | Cancel |

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.
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SECTION 6
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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6-1-2  List of Data Processing Functions .......................... 134
6-1-3  T/OData . ... 135
60-2  Status AT@aS. . . oo vttt et e 135
6-3 Maintenance Information Window . .. ............ .. ... .. .. ... . ..., 137
6-3-1  Checking Maintenance Information. ........................ 137
6-4 GRTI-CTI(-1) Counter Units. . ... ... ... ... .. .. .. 143
6-4-1  Specifications . ...t e 143
6-4-2  Hardware. . ... ... ... 145
6-4-3 T/ODataDetails ..........oiuiniini i, 148
6-4-4  Functions and Settings .. ...t 150
6-5 GRTI1-CP1-L Positioning Unit . .........coutitiinninnn... 160
6-5-1  Specifications . . .. ..ottt 160
6-5-2  Hardware............ ... 162
6-5-3 T/ODataDetails ...........coo it 166
6-5-4  Functions and Settings ... ........... i, 169

133



Overview
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6-1 Overview

This section provides an overview of the GRT1-CT1 and GRT1-CT1-1
Counter Units and the GRT1-CP1-L Positioning Unit.

6-1-1 Counter Units and Positioning Unit

The GRT1-CT1(-1) Counter Units and GRT1-CP1-L Positioning Unit provide
specialized functions in addition to the backup, restore, and other functions
common to GRT1-series Slice 1/0 Units. The specialized 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.

6-1-2 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 6-4-4 Functions and Settings
and 6-5-4 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.
The digital outputs can either be cleared or their maintain functionality.
The counter continues to operate normally.

Outputs cleared.

Last maintenance

The date of the last time Unit maintenance was performed is recorded.

2005/1/1

date

6-1-3 1/O Data

Input Data

Output Data

6-2 Status Areas

Counter Units and Positioning Units have both input and output data. Three
words are allocated in the Master’s Output Area as output data from the Mas-
ter to the Unit and three words are allocated in the Master’s Input Area as
input data from the Unit to the Master. See 6-4-3 I/O Data Details for detailed
information on the 1/0 data.

1/0 data Details

» Used to monitor counter data.
* Provides counter status flags.

Counter data and status data
(6 input bytes)

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 1/0 Unit

™. |
e

[ ]
= i

1

Transmitted

to Mast _~ Flags are turned ON when the corresponding
o Master

monitor value is exceeded. The flag status
can be read from a Programming Device.

When one of the I/0 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. 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 Mas-
ter.

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 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

12 Reserved

13 Reserved
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14 Reserved
15 Reserved
16 Reserved

6-3 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.

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 Infor-
mation. The other way is to double-click the Unit in the Maintenance Mode
Window, click the I/0 Module Tab, select the desired Unit, and click the View
Button to display the Maintenance Information Window of the Counter Unit or
Positioning Unit.

zl
General I Error Histary | 140 Uriit Error Histary I
— Configuration

Slot | Product Name | =
oo GRT1ID4
m GRT1D41
0z GRT1-0D4
1] GRT1-0D4
04 GRT1-RO52 L
s Ermpty Slat -
s Empty Slat -
oy e Empty Slat -
og e Empty Slat -
L Ermpty Slat -
mo Empty Slat -
mo Empty Slat -
2 e Empty Slat -
13 Ermpty Slat -
4 Ermpty Slat -
m Empty Slat -
1w e Empty Slat -
17 | e Empty Slat - LI
Wiew... |
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Maintenance Information Window

Maintenance Information - #03 GRT1-CT1 _5[

General |DL|T I 1M I Errar History

Comment !
Last Maintenance Date : 2005/071/01
Urit Conduction Time : 11 Hours

™ Wriit f ainterarce

™| Conrected Eomponert M aintenarce
[™ | Eperation Time Hyver

[= | Power Supply Errar

™| EEFRDH [ata Error

Update Save Maintenance Counter
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Tab Pages in the Maintenance Information Window

General Tab Page

Maintenance Information - #03 GRT1-CT1 x|

General |DL|T I M I Error History

Comment :
Last Maintenance Date : 2005/01/01
Urit Conduction Time : 11 Hours

[~ Wriit b aimtenarce

[" | Connected Eomponent b aitenance
[T Opetation Time Dver

™| Fawer Supply Ermor

" EEFRON Diata Error

Update Save Maintenance Counter

i Cloze

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.

Maintenance Information - #03 GRT1-CT1 ﬂ

General OUT |IN IErrolHistol_l,JI

Mo, I 1/0 Comment | Maintenanc... I
oo 0 Seconds

Close |

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.

Maintenance Information - #03 GRT1-CT1 _5[

Generall ouT M | Erar Historyl

Mo, | 140 Comment | Maintenanc. .. |
oo 0 Seconds

Close |

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.

Maintenance Information - #03 GRT1-CT1 _5[

General| OUT | Enor Histor |

Content | Lnit Conductio... |
€ Node Addiess duplicated, Repeater enar 1 Hours

Cloze |

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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6-4 GRT1-CT1(-1) Counter Units

This section describes the GRT1-CT1 and GRT1-CT1-1 Counter Units.
6-4-1 Specifications

General Specifications

Iltem Specification
Unit power supply voltage 24V DC (20.4t0 26.4 V DC)
I/0O power supply voltage 24V DC (20.4 t0 26.4 V DC)
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 V AC (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 143 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)

144

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)

Power short-circuit pro-
tection

None

Off-wire detection

None

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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6-4-2 Hardware

Names and Functions of Parts

LED Indicators

LED Indicators
Display Unit status.

Terminal
Block

— Test Pins

Ral
F

Do onoolioolo 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

=]

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.

145



GRTI1-CTI(-1) Counter Units

Section 6-4

Hardware Settings

Internal Circuits

146

There are no hardware settings required for the Counter Units.

(3%)

GRT1-CT1
Terminal
Base block Main block block
| I (]
| ! : |
I
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]
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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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6-4-3

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 Mas-
ter.

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 ON this bit 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.

6-4-4 Functions and Settings

Setting Special

Counter Unit

Functions

150

The following functions are the same as those for the General-purpose Slice
I/0 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... (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.

Edit Device Parameters x|

General 140 Madule |

- Configuration
Froduct Mame
0z GRT1-CT1-1
03 GRT1-CP1-L
04 |
05 |
{1 S
[
[0 R
09|
m |
1 |
12 |
13 |-
14 |
15 |-
16 -
17 |-
| e ;I
Edi... |

)3 I Cancel |

(3) Select the desired Counter Unit from the list on the 1/0 Module Tab Page
and click the Edit Button. The Edit Unit Parameters Window will be dis-
played as shown below.

Edit Unit Parameters - #02 GRT1-CT1-1 ﬂ

Gereral |OUT | N | Counter|

Cormnment ; |

Unit Canduction Time : | U Hours [ 0- 428495729 Hours )

Last Maintenance Date : IEDUSHUUD‘I vl

[efault Setting

Uplead Download Eompare Heset |
ak, I Cancel |

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
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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 Counter Unit. The values on the
tab pages will not be updated.

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 158 for details.

1,2,3... 1. Click the OUT Tab in the Edit Unit Parameters Window to display the OUT
Tab Page shown below.

Edit Unit Parameters - #02 GRT1-CT1-1 1 1]

General  OUT |IN iCDunterl

Mo | 140 Comment I Dietection ... I Valuel
oo Time 0

Edit... |

5] i Cancel |

2. Select the digital output (No. 00) and click the Edit Button. The Edit Termi-
nal Dialog Box will be displayed.

Edit Terminal x|

140 Comment ; ||

— Detection Mode

' Time " Count ‘
. lin [0 - 4294967295 Tirries )
Gt [ 0 - 4294967295 Saconds |

(]S I Cancel |
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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 Counter Unit must be reset before the new setting will be valid.

Setting Digital Input A Counter Unit supports one digital input. Use the following procedure to set
Functions functionality. To set the functionality of the digital input rising and falling edges,
refer to the General Tab Page on page 154.

1,2,3... 1. Click the IN Tab in the Edit Unit Parameters Window to display the IN Tab
Page shown below.

Edit Unit Parameters - #02 GRT1-CT1-1 K i]

General| OUT N |Eounteri

N Delay- |0 ]
FF Dels |0 =
=SenzenFawer HH Delay— —
& Digatile 7 Enatile
Ma. I 10 Carnrment I Detection ... I Value]
] Time a

Edit... |

ok, l Cancel_i

2. Select the digital input (No. 00) and click the Edit Button. The Edit Terminal
Dialog Box will be displayed.

Edit Terminal |

140 Carmnmett : |

- Detection Mode

* Time € Count

~Value

I o [0- 4234367295 Times |
[0 - 4294367295 Seconds |

O, I Cancel
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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 a setting is changed,
the Counter Unit must be reset before the new setting will be valid.

Setting Counter A Counter Unit supports one counter input.

Functions Click the Counter Tab in the Edit Unit Parameters Window to display the

Counter Tab Page shown below.

Edit Unit Parameters - #02 GRT1-CT1-1

General| OUT | N Counter |

i~ Function Choice-

Gerneral ] Prezet }

Farameter Mame I Walue J <]
0000 Caonfiguration tag 0
0001 Counter Input Mode FPhaze differential =1
0002 Action on Input Rizging Edge Mo Action
0003 Action on Input Falling Edge MHa dction :J
- Help- e
Help String :_] Default ; 0
i : 0
_"j kax: 265
Drefault Setting
)4 | Caticel |

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 Help is provided at the bottom of each tab page inside the Counter Tab Page,

along with the default setting and setting limits.

General Tab Page 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]3]4]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

(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.

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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Preset Tab Page

Setting Default value
Action upon Bus Error Outputs are cleared.
Action upon Bus Idle Outputs are cleared.
Configuration tag (Not affected.)

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.

Edit Unit Parameters - #02 GRT1-CT1-1 L _5]

Gereral| OUT | IN Counter |

- Function Choice
[~ Rangsl

Gemeral  Freset

Farameter Mame ! Walue I

—Help
Help String _»._I

-:jl.

Default: 0
bir : -2147483648
Maw : 2147483647

Diefault Setting I

(]9 I Cancel_l

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.

157



GRTI1-CTI(-1) Counter Units Section 6-4

H 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.

Edit Unit Parameters - #02 GRT1-CT1-1 zj

General| OUT | N Counter |

- Function Chaice
¥ Rangel

Generall Prezet Hangel |

Parameter Mame 1 Yalue
0000 Lowwser limit 2147483647
0001 Upper lirit 2147483648
Help 1
Help Sting _-;j Drefault ; 2147483647

Mir : -2147483648
‘:_i M : 2147483647

Default Setting |

Cancel |

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

CNT

N\

ouT —

Case 2: UL<LL

CNT

A

ouT

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.

B 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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6-5 GRT1-CP1-L Positioning Unit

This section describes the GRT1-CP1-L Positioning Unit.

6-5-1 Specifications
General Specifications
Item Specification

Unit power supply voltage

24V DC (20.4 t0 26.4 V DC)

I/0O power supply voltage

24V DC (20.4 t0 26.4 V DC)

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 V AC (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 163.

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 160 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 163.
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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 V DC min. (between input terminal and G terminal)

ON current

3.0 mA min.

OFF voltage

4.0 V DC 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 V DC min. (RS-422 line driver-compatible level)

OFF voltage

0.8 V DC 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 V DC min. (between input terminal and G terminal)

ON current

3.0 mA min.

OFF voltage

5.0 V DC 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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6-5-2 Hardware

Names and Functions of Parts

LED Indicators
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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.

olooloolololooloo
000 0i0oliojolio oo

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.

5

@

@

AY
’H\,‘gl

K%
B Y

A
o)

{
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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 |
. SR
! ! |@ o
| | I H
L Internal VOLED () | Voltage b
: ! circuits ey step-down = '
| | ! : A
| | | 5
L | W Lo 5
Fd *.“ ]
| [ L S K | :
| | 1 |
| | 1 1
| | | 1
| | \ H
| | ) 1
: : : ]
o v
: : Internal _r@
: ! circuits . ! 5 G
| | i 1 (2x)
| | | H
I___I [
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Wiring

GRT1-CP1-L Set to Line Driver Mode

Base block Main block Tebflf:(i:';a'
I/O LED J (o
t 5
2
Internal VS LED (2x) | voltage
circuits > step-down
p.
©
©
©
® ©
Internal
circuits
¢ ©

ouTo
OouT1

\

G
(2x)

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)

6-5-3

[ |
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 Mas-
ter.

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 Co
turned ON.

mmand Bit or Counter Data Display Command Bit (bit 03 or bit 04 of word n+2) is

Bit: 02 01 00

0
1
0
1

—_—_ a2 OO0 00
—_—_ 0000

- OoO—=0

= Present Counter Value

= Present Frequency (frequency of A input signal in Hz)
= Capture Value Register

= Preset Value Register

= Range Value Register 0 (LLO)

= Range Value Register 1 (ULO)

= Range Value Register 0 (LL1)

= 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 12 Digital Input (IN) Status Flag
(contin- This flag shows the present status of the digital input.
ued) 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)

6-5-4 Functions and Settings

The following functions are the same as those for the General-purpose Slice

I/0 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 - Edit to display the Edit Device Parameters Win-
dow shown below.

Edit Device Parameters 1]

General 140 Madule |

- Configuration

Froduct Mame

02 GRT1-CT1-1
03 GRT1-CP1-L

18 e
e E

)3 I Cancel |

(3) Select the desired Positioning Unit from the list on the 1/0 Module Tab
Page and click the Edit Button. The Edit Unit Parameters Window will be
displayed as shown below.

Edit Unit Parameters - #03 GRT1-CP1-L i]

Gereral | oUT | I | Posttioning|

Camment : |

Unit Conduction Time : | U Hours [0 - 423495729 Hours )

Last Maintenance Date : I2005#D1 A0 vl

[efault Sething

L plerad Hownload Eompare Hezet

ok I Cancel |
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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 177 for details.

1,2,3... 1. Click the OUT Tab in the Edit Unit Parameters Window to display the OUT
Tab Page shown below.

Edit Unit Parameters - #03 GRT1-CP1-L L _5!

General OUT IIN IPosilioningl

Mo l 10 Caomment l Detection ... l Valuel
0o Time 1]
m Time 0

Edit.. |

ak. l Carcel |

2. Select the digital output (No. 00 or 01) and click the Edit Button. The Edit
Terminal Dialog Box will be displayed.

Edit Terminal x|

1/0 Cormrment : ||

~ Detection Mode

* Time " Count ‘
. |7.3 [0 - 4294967295 Times |
Gl [0 - 4294967295 Seconds )

ak I Cancel |
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Setting Digital Input
Functions

1,2,3...
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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 173.

1. Click the IN Tab in the Edit Unit Parameters Window to display the IN Tab
Page shown below.

Edit Unit Parameters - #03 GRT1-CP1-L L 1!

Generall out I iPositioning!
N el |0 =]
OFF Delay: [0 ]
=SensanPower O Delay— —
& Digatle € Eiable
MNo. I 1/0 Canmment I Detection ... I Value]
11] Time a

Edi... |

o |

2. Select the digital input (No. 00) and click the Edit Button. The Edit Terminal
Dialog Box will be displayed.

Edit Terminal x|

120 Commert ; I

Cancel |

- Detection Mode

' Time  Count

~Yalue

I o [0-4294967295 Times |
[0- 42943672595 Seconds |

ak. I Cancel
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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.

Edit Unit Parameters - 203 GRT1-CP1-L i x|
General| OUT | IN Posiioning |

1~ Function Choice -

[ Rangel
Geheral ] F'reset]
Parameter Hame I Walue J A
0000 Canfiguration tag i
00071 Counter [nput Mode Phaze differential »1
0002 Action on Input Rising Edge Mo Action
0003 Action on Input Falling Edge Mo Action L]
~Help- 1
Help String :_J Default: 0
Mir: 0
__j Max : 255

Default Setting

QK. | Cancel

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.
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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]3]4]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

(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
Cleared

The output status will be cleared until the bus idle is removed, but the
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.
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Preset Tab Page
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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

Action upon Bus Error

Outputs are cleared.

Action upon Bus Idle

Outputs are cleared.

Configuration tag

(Not affected.)

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.

Edit Unit Parameters - #03 GRT1-CP1-L

General | OUT | IN Positioning

— Function Choice

General  Freset |

[~ Rangsl [ Fangel

0000 Prezet walue

Parameter Marne ! W alue !

~Help
Help String

_;! Default: 0

Min : -2147483648
_:_! Max : 2147433647

Default Setting I

o]

Cancel
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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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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.

Edit Unit Parameters - #03 GRT1-CP1-L ] 5]

General| OUT | N Posifoning |

—Funchion Choice
¥ Ranged [ Fangel

Generall Preset  Rangel |

Farameter Mame ! Y alue !
0000 Lawer lirit] 2147483647
0001 Upper limit] 2147483648
—Help
Help String ;! Default - 2147483647

Mir : -21474583648
-_v_! Maw: 2147453647

Default Setting I

] I Cancel |

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 7
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.

7-1 GRTI1-TBR Right Turnback Unit . .. ...... .. .. .. . . oo, 182
7-2  GRTI1-TBL Left Turnback Unit .. ........ ... ... ..., 182
7-3  GRTI1-PD2 I/O Power Supply Unit. .. ..., 183
7-4 GRTI-ENDEnd Unit .. ... ...t 185
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7-1 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

Turnback Cable connector

DooOo oo

Dimensions
19.5
[e2]
] ol o
>
O
;‘é o
il < ©
(D B -
g Y] ™ 2.2 55.7 J
“[ 12.5 o

7-2 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 [

omeon GRT1-TBL 7

@ .
10PR [

Connector for

Turnback Cable —E—
O

==n=nn|

BT
EdESIEdES
olololo

Dimensions

1.9

JHlE

7-3 GRT1-PD2 I/O Power Supply Unit

LED Indicators
Indicate the power supply status.

Unit power supply terminals

Supply power to the internal circuits of this Unit
and the connected Slice 1/0 Units.

1/0 power supply terminals

These terminals supply power to external /O
devices connected to this Unit.

2.9

This Unit is used to supply additional I/O power within the Slice I1/0 Terminal.

Item

Specification

Power supply voltage 20.4t026.4 V DC (24 V DC, —15 to +10%)

Current capacity 4A
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Component Names
and Functions

LED Indicators
Indicate the status of
the power supply.

oGHcloROlT

Terminal block

It

95

Wiring
NC | NC
NC | NC
NC | NC
24V DC \V Vv
N
NC | NC
Dimensions
(88.5)
141 74.4
‘ al— =
] _ c=n [
= \ - .
o \\ d &
| (74.4)
@) 3
J
L@_’_
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7-4 GRT1-END End Unit

An End Unit must be mounted at the very end of the Slice I1/0 Terminal.

e

Dimensions

19.5

b D)
11.9
‘ 2.9

OMRON

83.5

e
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SECTION 8
Troubleshooting

This section describes error processing and troubleshooting procedures needed to keep the Slice I/O Units operating
properly.

8-1 Troubleshooting OVErview . .. ........couitvreninin e 188
8-1-1  Checking the Slice I/O Terminal’s Status. . ................... 188
8-1-2 LEDIndicators . ............uiuiininin i 188
8-2 LED Indicators and Error Processing . . ........... ... ... .. ... .. ... 189
8-3  Reading the Error History with a Programming Device................. 191
8-3-1  Checking Maintenance Information. ........................ 191
8-3-2  Error HiStory. . . ..ot 193
8-4  Other EIrors. . . . ..o 194

187



Troubleshooting Overview
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8-1 Troubleshooting Overview

8-1-1 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
Device

Features

Using LED indicators | Not required.

The general error status can be determined
without using the Programming Device.

Device

Using Programming | Required.

The Programming Device can be used to
find detailed information about the error
from the error contents.

8-1-2 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

12.5

19.5

83.5
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8-2 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, LI | normally.
contllnued 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 I/0 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
supplied to the Unit. the 1/0 power supply.
Slice I/0 Units | TS Green | _1s |Slice I/O Unit operating nor- | ---
37 [ mally.
TS Unit power supply is not being | Check whether power is being supplied by
L 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.
_1s _ | Communications error Check whether the connector is inserted
_L4__ | occurred. properly.
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.
GRT1-PD2 10 Green ~ I/O power supply is providing |---
I/0 Power PWR ~—> | power normally.
Supply Unit am | /O power supply is not being | Check whether power is being supplied by

the I/O power supply.
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Unit LED Color | Status Meaning Likely cause of error
name
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

8-3 Reading the Error History with a Programming Device

8-3-1

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.)

Select the I/0 Module Tab, select the desired Unit, and click the View Button
to display the Unit's Maintenance Information Window.

Maintenance Information ﬂ

General /0 Module l Status] Error Histor}l] 140 Uit Errar Histor_l,l]

Configuration

Slak | Product Name =
m GRT1-ROS2
0z GRT1-004
N
04

Close
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General Tab

Status Check Boxes

192

ﬂ
General l IM ] Operation Time ] Error Histary ]

Comment : Test 01 of Linw &

Last Maintenance D ate : 200601410

Unit Conduction Time : B4 Hours

r

r Status check boxes

:: (Status flags)

-

Save Maintenance Counter |
Claze
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 boxes) shown in the following table will be turned ON when
the corresponding error occurs.

Item

Description

Unit Maintenance

ON when the total Unit ON time exceeds the set value.

Connected Device
Maintenance

ON when any 1/0O 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.

This function can be used in the following models only:

Standard Units: GRT1-ID4(-1) and GRT1-OD4(-1)
Relay Output Units: GRT1-ROS2

I/0O Power Supply
Error

ON when the input power supply is OFF.
This function can be used in the following models only:
Standard Units: GRT1-1D4(-1)

EEPROM data error

ON when the data contained in EEPROM is invalid.




Reading the Error History with a Programming Device

Section 8-3

8-3-2 Error History

Error History Tab

(DeviceNet

Configurator

Example)

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.

Maintenance Information - #03 GRT x|

General] It ] Operation Time  Emor Histary l

Carntert

| Unit Conductio... |

O Cornection Time Out
O Cornection Time Out
O Cornection Time Dut

28 Hours
28 Hours
27 Hours

Close

Item

Description

Content

Displays the contents of the communications errors that
occurred.

Unit Conduction
Time

Displays the total time that the network power supply had been

ON when the error occurred.
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Other Errors

Section 8-4

8-4 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 LED flashes green and the
I/0O Unit’'s TS LED 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
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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 D D 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 I/O Unit via the Communications Unit.

Instance ID
This parameter gives the unit number of the slice 1/0 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.

failure

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

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).

197




Explicit Messages Appendix A
Explicit Messages for General-purpose Slice I/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.°°
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.°6
Set Value of | Read |Reads the setvalue [OE hex |8Ehex |01t040 |gghex? |-—- 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*5 0to
tions (unit: opera- 6F hex
tions) the input (0 to 3’294’9|67’295
3) specified by the ecimal)
Attribute ID.
Write | Writes the setvalue |10 hex |8Ehex |01t040 |gghex? |4 bytes
for t_he total ON time hex'1 69 hex'3 | 0000 0000 to
(unit: s) or number 6C hex# | FFFF FFFF hex
of contact opera- ex*5 0to
tions (unit: opera- 6F hex
tions) for the input 3’294’9|67’295
(0 to 3) specified by ecimal)
the Attribute ID.
Read Input |Read |Reads the total ON |OE hex |8Ehex |01t040 |g5hex? |- 4 bytes
Mainte- time (unit: s) or hex'! 68 hex'3 0000 0000 to
nance numbgr of conftact 6B hex* FFFF FFFF hex
Counter operations (unit: ex*s 0o
operations) for the 6E hex
input (0 to 3) speci- 3’29.4’9|67’295
fied by the Attribute ecimal)
ID.
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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 |8E hex |01t040 |g5hex? |-
Mainte- time (unit: s) or hex'! 68 hex'3
nance number of contact o
Counter operations (unit: 6B hex*
operations) for the 6E hex®

input (0 to 3) speci-
fied by the Attribute

ID.
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: Outeof
tenance contact operations : Utt-ho -range
Counter for the input. (over the moni-

tor value)

The status is
read for inputs O

to 32.76

Note 1
2
3
4
5

6

The Instance ID specifies the Slice 1/0 Unit’s unit number (1 to 63 decimal).
Specifies input 0.

Specifies input 1.

Specifies input 2.

Specifies input 3.

Bit numbers correspond to input numbers, e.g., bit 00 corresponds to input 0.

—~ o~ o~ o~ o~ o~
—_ = — — ~— ~—
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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. 1-c
Monitor : Contact oper-
Mode ation counter
mode
The mode is
read for out-
puts 0 to 3.
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
3.6 Setall other
bits to 0.
SetValue of | Read |Reads the setvalue [OE hex |8Ehex |01t040 |78 hex?2 |-—- 4 bytes
Output 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 (0 329.‘1’96|7295
to 3) specified by ecimal)
the Attribute ID.
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 329.‘1’96|7295
(0 to 3) specified by ecimal)
the Attribute ID.
Read Out- |Read |Readsthetotal ON |OE hex |8Ehex |01t040 |77 hex? |- 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 0t
operations) for the 80 hex
output (0 to 3) spec- 329.4967295
ified by the Attribute ecimal)
ID.
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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 "
Counter operations (unit: 7D hex
operations) for the 80 hex®
output (0 to 3) spec-
ified by the Attribute
ID.
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 32.6
Note (1) The Instance ID specifies the Slice 1/0O Unit’s unit number (1 to 63 decimal).
(2) Specifies output 0.
(3) Specifies output 1.
(4) Specifies output 2.
(5) Specifies output 3.
(6) 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: hex
Monitor ms) specified by the
Attribute ID. ((j%‘t;?rfjf%
Write | Writes the monitor |10 hex |8Ehex |01t040 |gBhex? |2 bytes
set value for the hex ! 93 hex'® | 0000 to FFFF
operation time (unit: hex
ms) specified by the
Attribute ID. (00 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) hex
Time Moni- specified by the
tor Attribute ID. ((j%é?n?:l’)f’ss
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. g%(t:?n?aﬁ’)%s
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) hex
Value Read specified by the
Attribute ID. g)e(t:‘i’n?:l’)f’%
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 hex
Value Reset operation time (unit:
ms) specified by the g) to 65|’535
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'1 97 hex'3 00 hex: Value
tor History for the operation not exceeded
Read time (unit: ms) spec- i
ified by the Attribute 01 he’évg'“e
D. exceede
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-
Reset tion time (unit: ms)
specified by the
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.
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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 03 of 1st byte:
Clear) after held when there is a _Cl
Communi- communications 0: Clear
cations Error error. 1: Hold
The mode is read
for outputs 0 to
3.3
Write | Sets whethereach |10hex |8E hex |[01to40 |83 hex 4 bytes
output’s status will hex'! Status of bits
be cleared or held 00 to 03 of
when there is a 1st byte:
communications 0 Cl
error. - lear
1: Hold
The mode is
set for out-
puts 0 to 3.”
Set all other
bits to 0.

Note

(2) The default setting is for all outputs to be cleared (0).

(3) Bit numbers correspond to output numbers, e.g., bit 00 corresponds to output 0.

Writing Maintenance Information

(1) The Instance ID specifies the Slice 1/0 Unit’s unit number (1 to 63 decimal).

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 |01t040 |71 hex -~
nance nance counter in the hex'!
Counter Slice 1/0 Unit's
Save memory.
Note (1) The Instance ID specifies the Slice /O Unit’s unit number (1 to 63 decimal).

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'! 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'! Contains the
digital input. stored commentin
ASCII.
Write | Writes the com- |10 hex |8E hex|011t040 |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. m.oc?ea ime
}g;g{ Digital 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. 0: Total ON time
mode
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 |01 to 40 |OUTO: 1 byte
ital Output status of digital hex'! 76 hex 00 hex: OFF
Status outputs 0 and 1.2 OUT1: 01 hex: ON
7A hex
(Position-
ing Unit
only)
Digital Out- |Read |Readsthe com- |OEhex |8E hex|01to40 |OUTO: 1 to 32 bytes
put Names ments set for digi- hex'1 77 hex Contains stored
tal outputs 0 and OuT1: comment in
1.2 7B hex ASCII.
(Position-
ing Unit
only)
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 0 and 12 OUT1: |setin ASCIL.
7B hex
(Position-
ing Unit
only)
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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 total OE hex |8E hex|01to40 |OUTO: 4 bytes
put Mainte- ON time (unit: s) hex'1 78 hex 0000 0000 to
nance or number of con- OUT1: FFFF FFFF hex
Counter tact operations 7C hex (0to
(unit: operations) 4.294.967.295
for digital outputs décim’al) ’
0and 1.2
Write | Writes the total 0 hex 8E hex |01to40 |OUTO: 4 bytes
ON time (unit: s) hex! 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 outputs d;acim,al) ’
0and 1.2
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 outputs
0and 1.2
Digital Out- |Read |Reads the setval-|0E 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: FFFF FFFF hex
Counter Set or number of con- 7D hex (Oto
Values tact operations 4.294 967.295
(unit: operations) décim’al) ’
for digital outputs
0and 1.2
Write | Writes the set val- [ 10 hex |8E hex|01to 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- 7D hex (0to
tact operations 4.294.967.295
(unit: operations) décim’al) ’
for digital outputs
0and 1.2
Output 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.
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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|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 0 byte:
Mode of and 1.2 . ;
Digital Out- 0: Total ON time
puts mode
1: Contact opera-
tion counter mode
Write | Writes the moni- |10 hex |8E hex|011to40 |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 0 byte:
*2
and 1. 0: Total ON time
mode
1: Contact opera-
tion counter mode
Monitor Sta- | Read | Reads the moni- |OE hex |8E hex|011t0o40 |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:
Counter tal outputs 0 and
o 0: Inrange
1. 1: Out-of-range
(over the monitor
value)
Counter Read |Reads the OE hex |8E hex|01to40 |87 hex 4 bytes
Value present counter hex'! Range of values:
value. -2,147,483,648 to
2,147,483,647
Captured Read | Reads the last OE hex |8E hex|01to40 |88 hex 4 bytes
Counter captured counter hex'1 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 presentlower limit hex'! Range of values:
of comparison -2,147,483,648 to
range 0. 2,147,483,647
Upper Limit | Read |Reads the OEhex |[8Ehex|01t0o40 [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|01t0o40 (8D hex |--- 4 bytes
of Range 1 present lower limit hex'1 Range of values:
of range 1.3 —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
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Explicit | Read/ Function Command Response
message | write Service | Class |Instance | Attribute Data size
code ID ID ID
Preset Read |Reads the OE hex |8E hex|011to40 |8F hex 4 bytes
Value present preset hex'1 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:
—2,147,483,648 10
2,147,483,647
Counter Read |Reads the OE hex |8E hex|011to40 |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
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|011to40 |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
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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 |93 hex 1 byte
Bus Error performed when hex'1 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|011t040 |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|011to40 |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
t0 2,147,483,647
decimal)™
Range 1 Write | Writes the upper |33 hex |8E hex|011to40 |96 hex 2 X 4 bytes
and lower limits of hex ! Range of values:
range 1.” 8000 0000 to
7FFF FFFF hex
(-2,147,483,648
t0 2,147,483,647
decimal)
Save Write | Writes the range |10 hex |8E hex |01 1040 |97 hex 1 byte
Ranges and settings and pre- hex'1 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) Digital output 1 is supported only by the Positioning Unit. “Digital output 0” applies to both the digital

output on Counter Units and digital output 0 on Positioning Units.

(3) Range 1 is supported only by the Positioning Unit. “Range 0” applies to both the comparison range

(4) The data structure is as follows:
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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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Appendix B
Standard Models

Slice 1/0 Units

Model Specifications

GRT1-1D4 Slice I/O Unit with 4 DC inputs (NPN)

GRT1-1D4-1 Slice I/0 Unit with 4 DC inputs (PNP)

GRT1-OD4 Slice I/0O Unit with 4 DC outputs (NPN)

GRT1-OD4-1 Slice I/0O Unit with 4 DC outputs (PNP)

GRT1-ROS2 Slice 1/0 Unit with 2 relay outputs

GRT1-AD2 Slice 1/0 Unit with 2 analog inputs

GRT1-DA2V Slice I/0 Unit with 2 analog voltage outputs

GRT1-DA2C Slice 1/0 Unit with 2 analog current outputs

GRT1-END End Unit

GRT1-PD2 I/O Power Supply Unit

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)

DeviceNet Communications Unit

Model Specifications
GRT1-DRT DeviceNet Communications Unit for Slice I/O Terminals
Up to 64 Slice 1/0O Units can be connected to one DeviceNet 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

Manufacturer Model
PHOENIX CONTACT Al-0.5-10 0.5 mm?2 (AWG 20)
Al-0.75-10 0.75 mm? (AWG 18)
Al-1.5-10 1.25 mm? (AWG 16)
Nihon Weidmuller H 0.5/16 D 0.5 mm? (AWG 20)
H0.75/16 D 0.75 mm?2 (AWG 18)
H1.5/16 D 1.25 mm? (AWG 16)
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Power Consumption and Weight Tables

Slice 1/0 Units

Appendix C

Model Power supply power Weight
consumption
GRT1-1D4 1w 769
GRT1-1D4-1 1w 769
GRT1-OD4 1w 769
GRT1-OD4-1 1w 769
GRT1-ROS2 1w 80g
GRT1-AD2 1.5W 82¢g
GRT1-DA2V 15W 82¢g
GRT1-DA2C 2w 82¢g
GRT1-END 0 499
GRT1-PD2 02W 72 g
GRT1-TBR 0 56 g
GRT1-TBL 0 108 g
GRT1-CT1 11W 80g
GRT1-CT1-1 11W 80g¢g
GRT1-CP1-L 1.2W 80g¢g

DeviceNet Communications Unit

Model

Power supply power
consumption

Weight

GRT1-DRT

3w

137 g
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I/0 Current Consumption Table

Model

Current

consumption (mA)

GRT1-ID4

33

GRT1-1D4-1

33

GRT1-OD4

GRT1-OD4-1

GRT1-ROS2

GRT1-AD2

GRT1-DA2V

GRT1-DA2C

GRT1-END

GRT1-PD2

GRT1-TBR

GRT1-TBL

GRT1-CT1

GRT1-CT1-1

GRT1-CP1-L

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]

Unit with
DC Input

2-wire
Sensor | [VR
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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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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. W455-E1-03

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 Units.
03 July 2006 Revised to include Counter Units and Positioning Units.
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