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Introduction

Thank you for purchasing a GX-series EtherCAT Slave Unit.

This manual contains information you need to know to use the EtherCAT Slave Unit.

Before use, please make sure that you thoroughly read the manual and have a full understanding of the
products functions and performance.

After you finished reading this manual, please keep it in a convenient place.

Intended Readers

This manual is intended for the following individuals.

Those having electrical knowledge (certified electricians or individuals having equivalent knowledge)
and also being qualified for one of the following:

¢ Introducing FA equipment

¢ Designing FA systems

e Managing FA sites
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How to Read the Manual

Page Structure

This manual's page structure consists of the following.

Chapter title

Clause title
Indicates the clause title
of the current page.

—— 4 Installation and Wiring

+— 4-4 Connecting an External Device

Connect an external device to the 1/0 terminal of a Slave Unit.
‘The method of connection differs between Units with screw terminal blocks and Units with e-CON
connectors.

4-4-1 Connecting to a Screw Terminal Block

After mounting a crimp terminal to the cable of the exteral device to be connected, connect it o the
terminal block.

Section title

Operation

procedure number
Indicates operation procedure.

T Mount the following crimp terminal to the signal line of the cable.

32mmmin 932mm min

Connect the signal line to the terminal block.
Tighten the terminal block screws to the appropriate tightening torgue of 0.5 N « m.

‘The terminal block is removable; remove the left and right screws if it is necessary to remove
the terminal block to connect the signal line.

L4)

Icon
(Refer to the following section.)

Name of manuals

Precautions for Correct Use

To remove the terminal block from the Slave Unit, loosen the lefl and right mounting screws
alternately. When mounting the terminal block as well, tighten the left and right screws
alternately.

If you tighten or loosen only one of the screws all the way without tightening or loosening the
other screw using an electric screwdriver, the terminal block will be distorted and cracked.
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4 Installation and Wiring

442 C to e-CON C

Connect the dedicated e-CON connector to the cables of the extemal device to be connected and then
connect it to the connector terminal.

I Checking the e-CON connector and cable wire size
‘The wire size and sheath diameter of applicable cables vary by the type of e-CON connector.
Use the next table to check that the e-CON connectors to be used conform to the wire size and sheath
diameter of the cables of the connected device.

® Tyco Electronics connectors

Wodel Housing color “Applicable wire range
314736624 Orange Sheath diameter: 0610 0.9 mm
114736624 Red Sheath diameter: 0910 1.0 mm 00t
14735624 Yalow Sheath dameter. 1010115 mm__| 0%
2 14735624 Bue Sheath dlameler: 1.15 0 1.35 mm m
14735624 Green ‘Sheath diameer: 1.35 10 1.60 mm
® Sumitomo 3M connectors
Wodal Housing color ‘Applicable wirs rangs
37104-3101-000FL | Red AWG25 (0.14mm?) to AWG24 (0 2mm?)
Sheath diameter: 080 1.0 mm
z 7
7104-3122-000FL | Yelow 'AWG25 (0.14mm?) to AWG24 (0.2mn?)
Sheath diameter: 10t0 1.2 mm
z 2
3710451630007 | orange AWG26 (0.14mm?) to AWG24 (0.2mm?)
Sheath diameer: 1.210 1.6 mm
37104-2124-000FL | Grean AWG22 (0 3m?) to ANG20 (0 5m)
Sheath diameter: 10t0 1.2 mm
z z
37104-2165-000FL | Blus. ANG22 (0.3mn?) 1o ANGZ0 (0.5mnF)
Sheath diameter: 1.21t0 1.6 mm
971042206, 000RL | Gy AWG22 (0:3m?) to ANG20 (0 5mrf)
Sheath diameter 1.6 1020 mm
® Panasonic Electric Works connectors
__Wodel | _Housing color ‘Applicable wire range
z z
o et ANG22 (0.3mn?) 1o ANGZ0 (0.6mnF)
Sheath diameer: 1.2t0 2.0 mm
z 2
X121 Yalow AWG28 (0.08mm?) to AWG24 (0.2mm?)
Sheath diameter: 0.7 to 1.2
® OMRON connectors
Wodel Specification | Applicable wire range
in mm? o)
A0 Spring AWG28 (0.06mm?) o AWGZ0 (0.6mn?)
clamp type ‘Sheath diameter: 1.5 mm max.
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Clause title
Indicates the chapter title
of the current page.

~— Indexes
Indicates the chapter number
of the current page.

Section title
Indicates the section title
of the current page.
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Icon

The meanings of the icons used in this manual are as follows.

Precautions for Safe Use

Indicates precautions on what to do and what not to do to ensure using the product safely.

|E| Precautions for Correct Use

Indicates precautions on what to do and what not to do to ensure proper operation and
performance.

@ Reference

This explains useful tips and reference information when using the product.
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Structure of This Manual

This manual consists of the following chapters.

Chapters

Contents

Chapter 1

EtherCAT Network

Explains about the EtherCAT features and the network
configuration.

Chapter 2

EtherCAT Slave Unit

Overviews the GX-series EtherCAT Slave Unit and its vari-
ous types.

Chapter 3

Basic Usage Procedures

Explains the setup method and usage procedures by using
simple system setup examples.

Chapter 4

Installation and Wiring

Explains how to install Slave Units, and how to connect and
wire the EtherCAT network and power supply.

Chapter 5

EtherCAT Communications

Explains the details of EtherCAT communications.

Chapter 6

Basic Specifications of Slave Units

Explains the common specifications for all Slave Units.

Chapter 7

Digital 1/0 Slave Unit

Gives an overview about the Digital 1/0 Slave Unit and
explains names and functions of components consisting
the Slave Unit. It also contains internal circuit diagrams,
wiring diagrams and mounting dimensions.

Chapter 8

Analog I/O Slave Unit

Gives an overview about the Analog I/O Slave Unit and
explains names and functions of components consisting
the Slave Unit. It also contains internal circuit diagrams,
wiring diagrams and mounting dimensions.

Chapter 9

Encoder Input Slave Unit

Gives an overview about the Encoder Input Slave Unit and
explains names and functions of components consisting
the Slave Unit. It also contains internal circuit diagrams,
wiring diagrams and mounting dimensions.

Chapter 10

Expansion Unit

Gives an overview about the Expansion Unit and explains
names and functions of components consisting the
Expansion Unit. It also contains internal circuit diagrams,
wiring diagrams and mounting dimensions.

Chapter 11

Troubleshooting and Maintenance

This contains troubleshooting and inspection methods
intended for individuals to handle abnormalities and
conduct regular inspections.

Appendix

Appendix

Contains the object overview and explains the precautions.
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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 IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT
LIABILITY.

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

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

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

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

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

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

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

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

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

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

PROGRAMMABLE PRODUCTS

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

CHANGE IN SPECIFICATIONS

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

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

DIMENSIONS AND WEIGHTS

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

PERFORMANCE DATA

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

ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.
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Safety Precautions

Labels and Meanings to Ensure Safe Usage

To ensure safe usage of the EtherCAT Slave Unit, the precautions in this manual are displayed with the
following labels and symbols.

The precautions explained in this section describe important information regarding safety. These
precautions must be followed without fail.

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

Additionally, there may be severe

property damage.

Indicates a potentially hazardous

. situation which, if not avoided,may

A CaUtlon result in minor or moderate injury, or

property damage.

Symbols

® This symbol indicates a prohibited item (an item you must not
do).

The specific instruction is indicated using text inside the ®
The symbol shown to the left indicates "disassembly prohibited”.

The specific instruction is indicated using text inside the A
The symbol shown to the left indicates "typical cautions".

. This symbol means it is a compulsory item (an item that must
be done).

The specific instruction is indicated using text inside the .
The symbol shown to the left indicates "typical compulsory
items".

j A This symbol indicates caution (warnings included).
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/A WARNING

Do not attempt to take any Unit apart and do not touch the interior of any Unit while
the power is being supplied. Also, do not turn ON the power supply while the cover
is open.

Doing any of these may result in electric shock.

Do not attempt to disassemble, repair, or modify any Units.
Doing any of these may result in electric shock. ‘

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

Provide safety measures in external circuits (i.e., not in the Units), including the
following items, to ensure safety in the system if an abnormality occurs due to
malfunction of the PLC or another external factor affecting the PLC operation.
("PLC" includes CPU Units, other Units mounted in the PLC, and Remote 1/0
Terminals.)

Not doing so may result in serious accidents.

Emergency stop circuits, interlock circuits, limit circuits, and similar safety measures
must be provided in external control circuits, not in the Units.

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

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

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

Implement proper measures as part of your communications system or in your
program to ensure safety in the system even when a communications error or
malfunction occurs during remote I/O communication.
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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 I/O Units, Special I/O Units, or CPU Bus
Units. Any changes to the data allocated to any Unit specifically the Special 1/0
Units/ CPU Bus Units may result in unexpected operation of the loads connected to
the Unit.

¢ Transferring I/O memory data to the CPU Unit with a Programming Device (PC
tool).

¢ Changing present values in memory with a Programming Device.

* Force-setting/-resetting bits with a Programming Device.

e Transferring I/O memory files from a memory card or EM file memory to the CPU
Unit.

* Transferring I/0 memory from a host computer or from another PLC on a network.

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. Not doing so may result in serious accidents.
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Precautions for Safe Use

Observe the following precautions when using the Unit.

® Power Supply
* Always use the power supply voltage specified in this manual. An incorrect voltage may result in
malfunction or burning.
¢ Take appropriate measures to ensure that the specified power with the rated voltage and
frequency is supplied. Be particularly careful in places where the power supply is unstable. An
incorrect power supply may result in malfunction.
e Always turn OFF the power supply to the PLC, Slave Units and other Units before attempting any
of the following. Not turning OFF the power supply may result in malfunction or electric shock.
e Assembling any Units (Expansion Units).
¢ Removing or attaching the terminal blocks or connectors to Slave Unit.
¢ Replacing parts (e.g., relays).
e Setting the DIP switches and rotary switches.
¢ Connecting cables or wiring the system.

® Installation

¢ Before touching a Unit, be sure to first touch a grounded metallic object in order to discharge any
static build-up. Not doing so may result in malfunction or damage.

¢ Make sure that the terminal blocks, communications cables, and other items with locking devices
are properly locked into place. Improver locking may result in malfunction.

¢ Mount the Units securely using DIN track.

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

e Make sure that all terminal block screws are tightened to the torque specified in this manuals.
Incorrect tightening torque may result in fire, malfunction, or failure.

¢ Always use the specified communications cables and connectors.

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

¢ When there are multiple systems, keep the cables unbundled and separated by at least 5 mm to
prevent unstable operation due to interference.

® Wiring
e Turn the power on after checking that the wiring and switch settings are correct.
¢ Use the correct wire tools to wire the Unit.
e Confirm the polarity of all terminals before wiring them.
¢ Do not allow foreign matter to enter the Units when wiring and installing the Units.
* Observe the following precautions when wiring the communications cable.
e Separate the communications cables from the power lines or high-tension lines.
¢ Do not bend the communications cables past their natural bending radius.
¢ Do not pull on the communications cables.
¢ Do not place heavy objects on top of the communications cables.
¢ Always lay communications cable inside ducts.
e Turn OFF the power of PLC and all the Slave Units berofe wiring the communication cables.
¢ Do not apply voltages to the Input Slave Units in excess of the rated input voltage. Excess voltage
or loads may result in burning.
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Do not apply voltages or connect loads to the Outputs Slave Units in excess of the maximum
switching capacity. Excess voltage or loads may result in burning.

® Handling

When transporting the product, use special packing boxes, and protect it from being exposed to
excessive vibration or impact during transportation.
Do not bend cables past their natural bending radius or pull on cables.
After replacing Units, resume operation only after transferring to the new CPU Unit and/or Special
I/0O Units the contents of the DM Area, HR Area, and other data required for resuming operation.
Not doing so may result in unexpected operation.
Check the user program for proper execution before actually running it on the Unit. Not checking
the program may result in unexpected operation.
When replacing relays or other parts, be sure to confirm that the ratings of the new part are
correct. Not doing so may result in malfunction or burning.
Confirm that no adverse effect will occur in the system before attempting any of the following.

¢ Changing the operating mode of the PLC.

e Setting/resetting any bit in memory.

¢ Changing the present value of any word or any set value in memory.
Do not use thinner when cleaning. Use commercially available alcohol.

® External Circuits

Install external breakers and take other safety measures against short-circuiting in external wiring.
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Precautions for Correct Use

¢ Wire all connections correctly according to instructions in this manual.
Failure to install them may result in serious accidents.
¢ Do not operate the control system in the following locations:

Location 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 temperature.

Location subject to corrosive or flammable gases.

Location subject to dust (especially iron dust) or salts.

Location subject to exposure to water, acid, oil, chemicals, etc.

Locations subject to shock or vibration.

¢ Confirm voltage specifications when wiring communications, the power supply, and 1/O crossovers.
Incorrect wire may result in malfunction.

¢ Wire all connections correctly according to instructions in this manual.

¢ Use the correct wiring materials to wire the Unit.

¢ 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.

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

Applicable Directives

e EMC Directives
¢ Low Voltage Directive

Concepts

® EMC Directives

The OMRON products described in this manual are designed so that they individually comply with
the related EMC Directives so that they can be more easily built into other devices or the overall
machine. The actual products have been checked for conformity to EMC Directives (See note)*.
Whether the products conform to the standards in the system used by the customer, however,
cannot be checked by OMRON and must be checked by the customer. EMC-related performance of
the OMRON devices that comply with EC Directives will vary depending on the configuration, wiring,
and other conditions of the equipment or control panel on which the OMRON devices are installed.
The customer must, therefore, perform the final check to confirm that devices and the overall
machine conform to EMC standards.

* Note: Applicable EMC (Electromagnetic Compatibility) standards are as follows:
EMS (Electromagnetic Susceptibility): EN 61131-2 and EN 61000-6-2
EMI (Electromagnetic Interference): EN 61131-2 and EN61000-6-4
(Radiated emission: 10-m regulations)

Low Voltage Directive

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

Applicable standard: EN 61131-2

Conformance to EC Directives

14

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

The products must be installed within a control panel.

A DC power supply with reinforced insulation or double insulation that can maintain a stable output
even if the input is interrupted for 10 ms must be used for communications power, internal power, and
I/O power. The OMRON S8JX-series Power Supply is recommended. (See note.)*

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

Conformance with the EC Directives was confirmed with a system configuration using 1/0O wiring
lengths of less than 30 m.

* Note: Conformance with the EMC Directive was confirmed when using the recommended power supply.
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Trademarks

EtherCATR)is a registered trademark and patented technology, licensed by Beckhoff Automation
GmbH, Germany.

Windows is a registered trademark of Microsoft Corporation in the USA.

SYSMAC is a registered trademark for Programmable Controllers made by OMRON Corporation.
CX-One is a registered trademark for Programming Software made by OMRON Corporation.

Other system names and product names that appear in this manual are the trademarks or registered
trademarks of the relevant companies.
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Related Manuals

The following manuals also deal with EtherCAT. Refer to them for details.

Man No. Name of manuals Contents
SYSMAC CJ Series Explains the setup and operation procedures of the
W487 Position Control Units EtherCAT Position Control Units (CJ1W-NCx81/x82) which
Operation Manual functions as a master.
WA446 CX-Programmer Explains the operations method of the Windows-based

Operation Manual

programming tool CX-Programmer.

16
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EtherCAT Network

This chapter explains the overview of EtherCAT network.
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1 EtherCAT Network

1-1

Overview of EtherCAT Networks

1-1-1

EtherCAT (Ethernet Control Automation Technology) is a high-performance industrial network system
based on Ethernet system and can realize faster and more efficient communications.

Each node achieves a short cycle time by transmitting Ethernet frames at high speed.

Additionally, although EtherCAT is a unique communication protocol, it employs standard Ethernet
technology in the physical layer and is thus highly versatile; for example, commercially available
Ethernet cables can be used. Moreover, can demonstrate its full effect not only in large-scale control
systems that require fast process speed and system integration, but also in small- and medium-scale
control systems.

Features of EtherCAT
EtherCAT has the following features.

® Extremely high-speed communications with speed of 100 Mbps
It dramatically shortens the 1/O response time from generation of input signals to transmission of
output signals. It makes the best use of the optimized Ethernet frame band, and transmits with the
high-speed repeat method, thereby allowing transmitting various types of data at high efficiency.

® Employment of standard Ethernet technology
EtherCAT is a global open network that employs standard Ethernet technology in the physical layer.
For this reason, commercially available Ethernet cables, connectors, tools, and other
general-purpose products can be used.

1-1-2 Structure of EtherCAT

EtherCAT does not transmit data to each node on a network, but gets Ethernet frames through each
node.

At passing, each node reads and writes data in Units of several nanoseconds in its own area within a
frame.

Ethernet frames sent from the EtherCAT Master Unit go through all the EtherCAT Slave Units without
stopping on the way. Once they reach the final Slave Unit, they are sent back from the final Slave Unit,
pass through all Slave Units again, and return to the EtherCAT Master Unit.

With this structure, EtherCAT secures high-speed and real-time data transmission.

EtherCAT Slave Unit Slave Unit Slave Unit
Master Unit Data

* Reading output data addressed to the local Slave Units
* Writing input data

Ethernet frame
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1 EtherCAT Network

It is the "EtherCAT telegram” stored directly in an Ethernet frame that exchanges data regularly
between the EtherCAT Master Unit and Slave Units.

Each "EtherCAT telegram” is configured with telegram header (data length, including address of one or
more Slave Units, etc.), data, working counter (check bit).

When an Ethernet frame is compared to a "train", an EtherCAT telegram can be considered as "railway

car.
Ethernet frame
I I
Ethernet Ethernet data (Maximum 1498 bytes) CRC
header
N v J
EtherCAT L 1...n EtherCAT telegram EtherCAT frame
header
1st EtherCAT | 2nd EtherCAT| . n th EtherCAT
telegram telegram telegram
Telegram
header Data XS

GX-series EtherCAT Slave Unit User’s Manual

WKC : Working counter

LVD19U33 JO MBIAIBAQ |-1

SHIOM)BN

1vDJI8yi3 JO 8indniis g-|-1




1 EtherCAT Network

1-1-3 Communications types of EtherCAT

EtherCAT provides the following two types of communication functions.
PDO communications are always updating data per communication cycle on EtherCAT, while SDO
communications are processed in between those updates.

I Process data communications functions (PDO communications)

This communication function is used to transfer process data in real time in a fixed-cycle.
By mapping logical process data space to each node by the EtherCAT Master Unit, it achieves
fixed-cycle communications among the EtherCAT Master Unit and Slave Units.

EtherCAT Master Unit Slave Unit Slave Unit Slave Unit Slave Unit
A L1
Ethernet frame \ 4 \ 4 4 ‘ ll
Ethernet |EtherCAT|  1st EtherCAT 2nd EtherCAT 3rd EtherCAT L CRC
header | header telegram telegram telegram

Logic process data

Data a

Data b

Data c

I Mailbox communications functions (SDO communications)

It refers to message communications.

At any timing, the EtherCAT Master Unit transmits commands to Slave Units and the Slave Units return
responses to the EtherCAT Master Unit.

It performs the following data communications:

¢ Read and write process data

¢ Make Slave Unit setting

¢ Monitor Slave Unit state
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1 EtherCAT Network

(@]

<

1-1-4 Connection Examples of EtherCAT 3
1]

s

This section explains the connection examples of EtherCAT network. 9

g2

98

EtherCAT Master Unit 29

7R=

Digital /0 Slave Unit

1¥DJ8yig Jo seidwexg uonosuuod t-1-|

Servo Drive

Servomotor

L

Inverter
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1 EtherCAT Network

1-2 Configuration Elements of EtherCAT
Network

This section explains the configuration devices and usages of EtherCAT network.

1-2-1 Configuration Devices of EtherCAT Network

The devices composing an EtherCAT network are shown in the figure below.

EtherCAT Master Unit
CJ-series (Position Control Unit)
CPU Unit CJ1W-NCx82

N/

Power Supply Unit

PC
(Configuration Tool)
ﬁj
i)
Hia
o
i
=

\ B
RS-232C port connection
Peripheral port connection

ESI file

[ S v M
Communications cable
/ )

Unit power supply

(S
©)

Digital 1/0 Slave Unit

Analog I/O Slave Unit

Communications Unit

Servo Drive Inverter
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1 EtherCAT Network

1-2-2 Overview of Configuration Devices

The overview of each configuration device is as follows:

J EtherCAT Master Unit

Administers the EtherCAT network, monitors the state of Slave Units, exchanges I/O data with Slave
Units.

| EtherCAT Slave Unit

Outputs data received from the EtherCAT Master Unit through the EtherCAT network, or sends input
data to the EtherCAT Slave Unit through the EtherCAT network.
There are Digital 1/0 Slave Unit and Analog I/O Slave Unit.

I Communications Unit

By mounting to an inverter and other devices, it is possible to serve as a Slave Unit in the EtherCAT
network.

I Configuration Tool

Itis a PC software for making setting of the EtherCAT network and each Slave Unit.
It can be used either by connecting to the EtherCAT Master Unit or as a substitute of the EtherCAT

Master Unit.

I Communications cable

Uses cables of Ethernet category 5 (100BASE-TX) or higher, with double-shield (aluminum tape and
braided shielding), which are connected straight.

I ESI (EtherCAT Slave Information) file

Describes information specific to EtherCAT Slave Units in XML format.
By reading this file into the Configuration Tool, it is possible to perform various settings such as
mapping of Slave Units to I/O memory easily.

I Unit power supply

Provides power for communications of each Slave Unit and internal operations.
Separate them from the 1/O power supply when wiring.

I I/O power supply

Provides power for input/output operations of external devices connected to Slave Units.
Separate from Unit power supply when wiring.

GX-series EtherCAT Slave Unit User’s Manual 1-7

40 sjuswa[3 uoneinbyuoy z-1

YOMIBN 1V D403

$80IA8(] UOIBINBIIUOY JO MBIAIBAQ Z-Z-1




1 EtherCAT Network

GX-series EtherCAT Slave Unit User’s Manual



EtherCAT Slave Unit

This chapter explains the overview of EtherCAT Slave Unit.

2-1 Overview of EtherCAT Slave Unit .................. ... ... 2-2
2-1-1  Slave UnitsUsage . ......... . 2-2
2-2 Types of EtherCAT Slave Units .................cciiiiiiiinnnnn.. 2-3
2-2-1  Slave Units List . ... ... . 2-3

2-2-2 Installation, I/O Connection, and Power Supply Methods for Each Slave Unit . 2-6
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2 EtherCAT Slave Unit

2-1 Overview of EtherCAT Slave Unit

This section explains the overview of EtherCAT Slave Unit.

2-1-1  Slave Units Usage

Slave Units supported by this manual are largely classified into the following types by the their intended
purposes.

® Digital I/0 Slave Unit
Inputs and outputs digital ON/OFF signals.

® Analog /O Slave Unit
Performs AD or DA conversion for analog signals of 0 to 5V, 4 to 20 mA, and so on and inputs or
outputs them.

® Encoder Input Slave Unit
Performs conversion for pulse input signals from an encoder.

® Expansion Unit
Mounted on a Digital I1/0O Slave Unit in order to expand the number of I/O points.
Note, however, Expansion Units can only be mounted on Digital I/0 Slave Units with 2-tier terminal
block and 16 points.
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2 EtherCAT Slave Unit

2-2 Types of EtherCAT Slave Units

This section explains the types of EtherCAT Slave Units and mounting, connection and power supply

methods.

2-2-1

| Digital /0 Siave Unit

Slave Units List

Type Appearance 1/0 points Model Features
Models with 16 inputs (NPN) GX-ID1611 Equipped with a
2-tier 6 PNP GXD1621 removable screw
terminal inputs ( ) - terminal block
block 16 outputs (NPN) GX-OD1611 Possible to mount an

Expansion Unit
16 outputs (PNP) GX-0OD1621
Relay 16 outputs GX-0C1601
8 inputs and 8 outputs GX-MD1611 Equipped with a
(NPN) removable screw
terminal block
8 inputs and 8 outputs GX-MD1621 Expansion Unit cannot
(PNP) be mounted
Models with 16 inputs (NPN) GX-ID1612
3-tier 16 inputs (PNP) GX -ID1622
terminal 16 outputs (NPN) GX-0D1612
block 16 outputs (PNP) GX-0D1622
8 inputs and 8 outputs
(NPN) GX-MD1612
8 inputs and 8 outputs GX-MD1622

(PNP)
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2 EtherCAT Slave Unit

Type Appearance 1/0 points Model Features
e-CON 16 inputs (NPN) GX-ID1618 e Equipped with an
Connectors e-CON connector

. e Expansion Unit cannot
16 inputs (PNP) GX-ID1628 be mounted
16 outputs (NPN) GX-0D1618
16 outputs (PNP) GX-0OD1628
8 inputs and 8 outputs GX-MD1618
(NPN)

8 inputs and 8 outputs GX-MD1628
(PNP)

32 inputs (NPN) GX-ID3218
32 inputs (PNP) GX-1D3228
32 outputs (NPN) GX-0D3218
32 outputs (PNP) GX-0D3228
16 inputs and 16 outputs | GX-MD3218
(NPN)

16 inputs and 16 outputs | GX-MD3228
(PNP)

] Analog 1/0 Siave unit

Type Appearance 1/0 points Model Features
Models with 4 inputs GX-AD0471 e Equipped with a
screw removable screw
terminal terminal block
blocks 2 outputs GX-DA0271 * Possible to switch

input and output range
(voltage and current)
I Encoder Input Slave Unit

Type Appearance 1/0 points Model Features
Models with 2 inputs (5 V and 24 V GX-EC0211 e Equipped with a
screw voltage input) removable screw
terminal terminal block
blocks 2 inputs (Line driver input) | GX-EC0241 * With 2 latch inputs/1

reset input
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I Expansion Unit

2 EtherCAT Slave Unit

Type Appearance 1/0 points Model Features
Models with 8 inputs (NPN) XWT-ID08 e Can be connected to
2-tier - the following Digital I/O
terminal 8 inputs (PNP) XWT-ID08-1 Slave Unit
block 8 outputs (NPN) XWT-0OD08 GX-ID1611/ID1621/0

D1611/0D1621/0C16
8 outputs (PNP) XWT-OD08-1 01
16 inputs (NPN) XWT-ID16 * Can connect only 1
Expantion Unit per
16 inputs (PNP) XWT-ID16-1 Slave Unit
16 outputs (NPN) XWT-OD16
16 outputs (PNP) XWT-OD16-1

GX-series EtherCAT Slave Unit User’s Manual
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2 EtherCAT Slave Unit

2-2-2

Installation, I/O Connection, and Power Supply Methods for Each

Slave Unit

| Digital 1/0 Siave Unit

Slave Unit 110 Internal
. . . External power
Type Model installation | connection power el
method method supply
GX-ID1611
GX-ID1621
. . GX-0OD1611
LVIOd?IS with 2-tier GX-0D1621
erminal block GX-0C1601
GX-MD1611 M3 screw VO power supply
GX-MD1621 terminal must be supplied
externally for
GX-ID1612 block )
connected devices.
GX-ID1622
Models with 3-tier | GX-OD1612
terminal block GX-0D1622
GX-MD1612
GX-MD1622
GX-ID1618 Shared with unit
GX-ID1628 Shared with | power supply*
DIN track unit power | ;0 power supply
GX-OD1618 supply must be supplied
GX-0OD1628 externally for
connected devices.
GX-MD1618 Only inpu_ts arg
GX-MD1628 shared with ur*nt
e-CON connectors e-CON power Supply.
GX-1D3218 Connectors Shared with unit
GX-1D3228 power supply*
1/O power supply
GX-0D3218 must be supplied
GX-0OD3228 externally for
connected devices.
GX-MD3218 Only inpu'ts arg
GX-MD3228 shared with unit

power supply.*

* Power for external I/O (sensors and actuators) is also supplied from the unit power supply.

For this reason, make sure to add current consumption of external I/O when examining output current of the unit

power supply.

J Analog 1/0 Slave Unit

Slave Unit 1/0 Internal
. . . External power
Type Model installation | connection power suppl
method method supply PPl
Models with screw | GX-AD0471 M3 s.crew Sh.ared with
terminal blocks DIN track terminal unit power | Not necessary
GX-DA0271 block Supp|y
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I Encoder Input Slave Unit

2 EtherCAT Slave Unit

Slave Unit /10 Internal
. . . External power
Type Model installation | connection power supol
method method supply pply
. GX-EC0211 M3 screw Shared with VO power supply
Models with screw . \ must be supplied
) DIN track terminal unit power
terminal blocks GX-EC0241 externally for
block supply .
connected devices.
I Expansion Unit
Slave Unit /10 Internal
. . . External power
Type Model installation | connection power supol
method method supply pply
XWT-ID08 (-1
1) Varies depending
on the type of
. . XWT-OD08 (1) M3 screw | Shared with | mounted Digital /O
Models with 2-tier . . .
terminal block DIN track terminal unit power | Slave Unit
XWT-ID16 (-1) block supply (Refer to "10-1-2

XWT-OD16 (1)

I/O Power Supply"
in Page 10 - 3.)

GX-series EtherCAT Slave Unit User’s Manual
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Basic Usage Procedures
]

This chapter explains the procedure of using EtherCAT Slave Units based on specific
setting examples.

3-1 Setup Examples and BasicProcedure .......... ... i 3-2
3-1-1  System Setting Examples .. ... ... 3-2
3-1-2  BasicProcedure . ......... ... 3-3

3-2 Settingand WiringHardware ................ ... ... ... . ... 34
3-2-1  Mounting and Setting EtherCAT Master Unit .. .......... ... .. ........ 3-4
3-2-2  Mounting and Setting Slave Units . . ......... ... ... . .. .. . 3-4
3-2-3  Wiring Communications Cables ............ .. ... ... ... .. ... . ... 3-4
3-2-4  Connecting Power Supplys . . ... 34
3-2-5 Wiring /O DeviCeS . ... ..o e 3-4

3-3 Starting Communications ............ ... .. .. e 3-5
3-3-1  Starting a System .. ... .. 3-5
3-3-2  Setting EtherCAT Communications . ............ ... . ... ... ... 3-5
3-3-3  Starting EtherCAT Communications . ........... ... ... 3-5

3-4 CheckingOperations . ............ .0 iiiiaaanennn 3-6
3-4-1  Checking Unit Displays . . ...... ... e 3-6
3-4-2 Confirming Data Readand Write . ...... ... ... .. .. . ... . . ... .. . .. ... 3-6
3-4-3  Setting Slave Unit Parameter . ......... ... . ... .. . . 3-6
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3 Basic Usage Procedures

3-1 Setup Examples and Basic
Procedure

This section explains the setup method by using simple system setting examples.

3-1-1 System Setting Examples

Connect each of the following Slave Units to the EtherCAT Master Unit and make the settings.

EtherCAT Master Unit

Digital I/O Slave Unit
@G GX-ID1611 (16 inputs)
+

1 Expansion Unit
XWT-ID16 (16 inputs)

g
L

Set the node address to 1.

Digital I/O Slave Unit
@@ GX-OD1611 (16 outputs)
+

=) 0 Expansion Unit
E H XWT-OD16 (16 outputs)

Set the node address to 2.

@ [ Analog I/0 Slave Unit
GX-AD0471 (4 inputs)

I Set the node address to 5.

] R A

Although it is not shown in the figure above, supply the unit power and the 1/0O power separately.

@ Reference

The setting example explained here is the basic setting of GX-series EtherCAT Slave Units.

If more detailed settings are required in actual operation, refer to the manual of the EtherCAT
Master Unit or pages on this manual explaining the detail for each Slave Unit (Chapter 7 to
Chapter 10).

Moreover, if your system configuration includes Slave Units other than our products, make the
setting upon referring to the manual of the relevant Slave Units.
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3 Basic Usage Procedures

3-1-2 Basic Procedure

This is the flow of the procedures explained in the following sections.

Mounting and Setting EtherCAT Master Unit m) Section 3-2-1

ainpasold diseg pue sajdwex3 dnjag |-¢

Mounting and Setting Slave Units m) Section 3-2-2

Wiring Communications Cables m) Section 3-2-3 3
¢
Connecting Power Supplys m) Section 3-2-4 =
vy}
73
o
Wiring I/O Devices m) Section 3-2-5 3
g
c
@

Setting an EtherCAT Communications m) Section 3-3-2

Starting EtherCAT Communications m) Section 3-3-3

Checking Unit Displays m) Section 3-4-1

Confirming Data Read and Write m) Section 3-4-2

( )
( )
( )
( )
( )
(Staring = System ) = secton 3
( )
( )
( )
( )
( )

Setting Slave Unit Parameter m) Section 3-4-3

<Checking Operations érting Communications < Setting and Wiring Hardware
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3 Basic Usage Procedures

3-2 Setting and Wiring Hardware

Make settings and wiring of the EtherCAT Master Unit and Slave Units, and power supply.

3-2-1 Mounting and Setting EtherCAT Master Unit

Mount the EtherCAT Master Unit at the prescribed location and make settings of Unit No. and so on.
For the detailed explanation, refer to the manual of the EtherCAT Master Unit to be used.

3-2-2 Mounting and Setting Slave Units
Mount each Slave Unit at the prescribed location and make settings of node address and so on.

For details, refer to each item below.

® Mounting
"4-1 Mounting Slave Units" in page 4 - 2

® Setting
Pages in Chapter 6 to Chapter 10 which explain the general specification and details of each type of
Slave Units.

3-2-3 Wiring Communications Cables

Wire communications cables to the EtherCAT Master Unit and each Slave Unit.
For wiring method, refer to "4-2 Connecting to EtherCAT Network" in page 4 - 4.

3-2-4 Connecting Power Supplys

Connect the unit power supply to the EtherCAT Master Unit and Slave Units.

In addition, connect the I/O power supply to each Slave Unit as required.

For the connection method, refer to "4-3 Connecting to Unit Power Supply and I/O Power Supply" in
page 4 - 8 or the wiring diagram of each Slave Unit (in pages explaining the details).

3-2-5 Wiring I/O Devices

Connect input and output devices to each Slave Unit as required.
For the connection method, refer to "4-4 Connecting an External Device" in page 4 - 12 or the wiring
diagram of each Slave Unit (in pages explaining the details).
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3 Basic Usage Procedures

3-3 Starting Communications

Start the system, allocate I/O data of Slave Units, and then start the EtherCAT communications.

w
For operational state and details of it, refer to "5-3 Communications State Transitions" in page 5 - 4. &
&
3
3-3-1 Starting a System @
&
3
Turn ON the power supply to each Unit. 3
=]
2
(1) Unit power supply of EtherCAT Master Units %
(2) Unit power supply of Slave Units (When the power is supplied, Slave Unit's [PWR] indicator is lit.) @
(3) /0 power supply of Slave Units

3

Note that there are no restrictions on the order of turning ON the power supplies.
@
@
3-3-2 Setting EtherCAT Communications ®
Q
=
The following communications are performed in EtherCAT. 3
Q
(2
® PDO communications (remote /0 communications) E—
3

Allocate I/0O data of Slave Units to the EtherCAT Master Unit (PDO mapping) and perform PDO
communication (remote I/O communications).

For the detailed explanation of I/O data of each Slave Unit, refer to "I/O Data Allocation (PDO
Mapping)” in Chapter 7 to Chapter 9.

Note that the ESI file are used to allocate 1/O data.

For the detailed explanation of the procedure, refer to the manual of the EtherCAT Master Unit to be

used and the manual of the Configuration Tool.

® SDO communications (message communications)
For the method of using, refer to the manual of the EtherCAT Master Unit to be used.
Refer to "Appendix A - 1 Object Dictionary" for the detailed explanation of objects implemented on
GX-series EtherCAT Slave Units.
Note that the SDO communications can be used in the pre-operational state or more.

3-3-3 Starting EtherCAT Communications

Shift to the operational state (EtherCAT communications possible) to start the EtherCAT

communications.
For how to shift to the operational state, refer to the manual of the EtherCAT Master Unit to be used.
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3 Basic Usage Procedures

3-4 Checking Operations

Confirm that the LED indicators of the EtherCAT Master Unit and Slave Units are normal status and that
I/O data is correctly read and written.
Moreover, make parameter settings for Slave Units as required.

3-4-1 Checking Unit Displays

® EtherCAT Master Unit
Refer to the manual of the EtherCAT Master Unit to be used.

® EtherCAT Slave Units
Check that the status indicator of each Slave Unit is as follows.

LED State
PWR ON
L/A IN Flickering
L/A OUT Flickering (turned OFF for the terminal Slave Unit only)
RUN ON
ERR OFF

3-4-2 Confirming Data Read and Write

Use the Configuration Tool to read IN data and OUT data of the EtherCAT Master Unit in order to
check that the I/O data is correctly read and written.

3-4-3 Setting Slave Unit Parameter

Make parameter settings for each Slave Unit as required via the SDO communications.
For the details of parameters that can be set, refer to the pages explaining details of each Slave Unit in
Chapter 7 to Chapter 9.
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Installation and Wiring
]

This chapter explains the mounting and wiring methods of the EtherCAT Slave Unit.

4-1 MountingSlave Units ........... ... ot e 4-2
4-1-1  Mounting Preparation .. .......... ... .. e 4-2
4-1-2  Mounting Direction . ... . 4-2
4-1-3  Mounting Method ... ... ... 4-2
4-1-4  Removal Method . .. ... .. .. . 4-3

4-2 Connecting to EtherCAT Network ............ ..., 4-4
4-2-1  Precautions for Network Connection . ............ ... ... ... ... ... .... 4-4
4-2-2  Preparation for Connecting Network . ... ....... ... .. ... . ... ... ... .. 4-5
4-2-3  Connecting Communications Cables and Connectors .. ................. 4-6
4-2-4  Connecting to CommunicationsCables .............................. 4-7

4-3 Connecting to Unit Power Supply and I/O Power Supply ............. 4-8
4-3-1  Precautions at Supplying Unit Powerand I/O Power .................... 4-8
4-3-2  Unit Power Supply Specifications . ........... ... ... .. . .. 4-9
4-3-3 Connecting the Unit Power Supply . ....... ... i 4-9
4-3-4  Connectingthe /O Power Supply . ... ... 4-10

4-4 Connecting an External Device ..............ciiiiiiiiinnnnnnns 4-12
4-4-1  Connectingtoa Screw TerminalBlock .............................. 4-12
4-4-2  Connecting to e-CON Connector Terminals .......................... 4-13
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4 Installation and Wiring

4-1 Mounting Slave Units

This section explains the mounting methods of Slave Units to the DIN track.

4-1-1 Mounting Preparation

Prepare the following devices.

Product name Model Comment
PFP-50N Length 50 cm
35-mm DIN track PFP-100N Length 100 cm
PFP-100N2 Length 100 cm
End plate PFP-M 2 end plates are required for each Slave Unit.

4-1-2 Mounting Direction

There are no restrictions in the orientation unless otherwise specified in the instruction pages for the
Slave Unit.
Mounting is possible in any of the following 6 orientations.

Vertical direction

4-1-3 Mounting Method

1 Hook the top side of groove on backside of the Slave Unit to the top side of the DIN
track, lower the DIN track mounting hook, engage the Slave Unit to the track, and press
up the mounting hook to fix it.

DIN track

DIN track mounting hook
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4 Installation and Wiring

2 Hook the bottom side of the end plate to the bottom side of the DIN track and then hook

the top side.
Attach an end plate on each side of the Unit.

sjun aAe|g Buunoy -

End plate

Precautions for Safe Use

After the operation, make sure to check that the Slave Unit is securely mounted.

POUIOIN [eAOWRY H-|-

4-1-4 Removal Method

Loosen the screws on the end plate and remove the end plate from the DIN track. Then pull down the
DIN track mounting hook to release the lock. Pull out the Slave Unit straight toward you.
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4 Installation and Wiring

4-2 Connecting to EtherCAT Network

This section explains how to lay down EtherCAT network.

4-2-1 Precautions for Network Connection

Observe the precautions below when laying down the EtherCAT network.

I Precautions at laying down network

¢ When laying down an EtherCAT network, take sufficient safety measures and construct the network
according to the standards. We recommend to request specialized constructors familiar with the
safety measures and standards to perform the laying operation.

¢ Do not lay down EtherCAT network devices near any devices generating noise.
If there is no choice but to lay them down in a noisy environment, make sure to take noise measures
such as housing each device in metal cases.

I Precautions at laying down communications cables

Check the following items for communications cables to be used.

¢ Are there any disconnected cables?

¢ Are any cables short-circuited?

¢ Are there any problems in connector connections?

¢ To connect a cable to communications connector of each device, insert it securely until the connector
of the communications cable is locked.

¢ Lay down and wire the communications cables separately from high-voltage electrical power lines.

¢ Do not lay down the cables near devices generating noise.

¢ Do not lay down the cables in high-temperature and high-humidity environment.

¢ Use the cables in locations without powder dust and oil mist.

e There is a limit to the bending radius of communications cables. Check the specification of

communications cables to be used for the information on bending radius.
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4 Installation and Wiring

4-2-2 Preparation for Connecting Network

Prepare the following devices.

Product name Comment
Twisted-pair cable 100BASE-TX (Category 5 or higher)
(Cables with connectors . . . Co
Double-shield (aluminum tape + braided shielding)
below are also allowed.)
Category 5 or higher
RJ45 connector Shielded

|E| Precautions for Correct Use

* The maximum cable length between connected nodes is 100 m. Note that some cables do not
guarantee 100 m. In general, if the conductors are strand wire, the transmission performance
will be lower than solid wire and the operation at 100-m distance cannot be guaranteed.
Confirm details with the cable manufacturer.

¢ When selecting connectors, check that the cables to be used conform to connectors. ltems to
be checked include conductor size, conductor wire type (solid wire/twisted wire, 2/4 pairs), and
outer diameter.

YOMION 1VD40y33 03 Bupdsuuo) z-p

@ Reference

We recommend cables with double, aluminum tape and braded shielding, taking noise
resistance into consideration.

yomiaN Bunosuuo) oy uonesedald z-z-v
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Installation and Wiring

4-2-3 Connecting Communications Cables and Connectors

Connect a communications cable and a connector by wiring them straight as shown below.

]

Pin No.

Wire color

White-Green

[]

Green

White-Orange

Blue

White-Blue

Orange

N oo~ w|DN

White-Brown

8

Brown

E—

hood

Connector | gpielded cable *

Wire color

Pin No.

White-Green

1

Green

White-Orange

Blue

White-Blue

Orange

White-Brown

N |||~ |WOWIN

—

Brown

8

Shielded cable*

Connector

hood

* Connect both ends of cable shielded wires to the connector hoods.

=

Reference

There are 2 types of wiring standards for Ethernet cables : "T568A" and "T568B."

The figure above shows a wiring method conforming to the standard "T568A". The wiring
method conforming to the standard "T568B" can also be used.
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4 Installation and Wiring

4-2-4 Connecting to Communications Cables

EtherCAT networks allow free wiring in any connection forms. Connection before and after the
GX-series EtherCAT Slave Units shall be made in daisy chain connection.

Connect the communications cable from the EtherCAT Master Unit to the [CN IN] connector of the
Slave Units. Connect another the communications cable from the [CN OUT] connector of the first Slave
Unit to the [CN IN] connector of the next Slave Unit.

Note that nothing should be connected to the [CN OUT] connector of the Slave Unit at the terminal end
of the network.

EtherCAT Master Unit

YOMION 1VD40y33 03 Bupdsuuo) z-p

@ H Communications cable

& @ =
/ [CN IN] connector

L1 / [CN OUT] connector
e : = ]
—a= ) | @ L
" 1
L2

Slave Unit

s8|ge) suonesuNwWWo) o) Bunosuuo) y-z-i

Do not connect anything.

Terminal Slave Unit

m Precautions for Correct Use

e The cable length between each Slave Unit (L1, L2, ... Ln) must be within 100 m.
¢ Connect cables securely until communications cable connectors click and are fixed in place.

¢ When you wire the communications cables, observe their specifications (bending radius and
so on) defined by the cable manufacturer.
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Installation and Wiring

3 Connecting to Unit Power Supply
and I/O Power Supply

The following power supplies are required to operate the EtherCAT network.

¢ Unit power supply: For communication and internal operation of Slave Units.
¢ 1/O power supply: For input/output operation of external I/O devices of each Slave Unit.

This section explains how to supply the unit power supply and 1/O power supply.

4-3-1 Precautions at Supplying Unit Power and I/0 Power

When supplying the unit power supply and I/O power supply, take the followings into consideration for
allowable current of cables and connectors, voltage drop, and layout of power supplies.

® Consideration to cable voltage drop

The power supply voltage of a Slave Unit farthest to the power supply must be within the allowable
variation range.

® Supplying unit power supply and 1/0 power supply from multiple sources

When the unit power and 1/O power are supplied from multiple power supplies instead of from one power
supply, the line current, voltage drop, and cable size can be reduced.Moreover, it is effective to secure
safety of the system at power supply errors.

® If power supply errors occur

Consideration on layout and grouping of power supplies differ by whether you want to stop the entire
system or not when a power supply error occurs.

If you want to avoid stopping the entire system, we recommend to set power supplies at several
locations and supply power to groups of Slave Units, or take similar measures.

This has also the effects of reducing voltage drop and cable size and so on.
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4 Installation and Wiring

4-3-2 Unit Power Supply Specifications

Use a general purpose power supply that satisfies the following specifications.

Item Specification
Output voltage 24 VDC £ 10%
Output ripple 600 mVp-p

Has the capacity to supply power more than the total current
consumption of each Slave Unit

Between output and AC power supply as well as between output and
chassis ground

Output current

Isolation

We recommend S8JX series power supplies made by OMRON for the unit power supply for Slave
Units.

Aiddng 1amod QJ] pue Ajddng samod jun o} Bundauuon ¢-f

|E| Precautions for Correct Use

¢ The I/O power supply for the input section of the e-CON connector type Slave Units is shared
with the unit power supply. To calculate the output current of the unit power supply, be sure to
use "unit power supply current consumption" to which "input current" and "input connection
device supply current" have been added.

¢ Use a power supply with sufficient capacity considering the inrush current at startup.

4-3-3 Connecting the Unit Power Supply

Connect a cable from the 24-VDC unit power supply to the unit power supply connector on each Slave
Unit, and supply power to individual Slave Units.

suoneoyoadg Alddng Jjemod un z-¢-¢

4 \

To 24-VDC unit
power supply

EtherCAT™ ADR Unit power

m m@m supply cable

|
Mg\ :ﬂ Pin terminal
G =—— [

D

I

OME—
OME—

+V -V
terminal terminal
\ J

Mount a pin terminal, or equivalent to the unit power supply cable so that it will not be displaced.
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4 Installation and Wiring

® Recommended product

The following pin terminals are recommended for the unit power supply cables.

Model Appllcse;:;e wire Crimping tool Manufacturer
CRIMPFOX UD6
(Product No. 1204436) | Phoenix Contact
Al0,5-10WH 0.5mm/AWG20 | | CRIMPFOX zA3 Co., Ltd.
series
Crimper PZ1.5 .
H0.5/16 orange 0.5 mm/AWG20 (Product No. 900599) Weidmueller Japan Co., Ltd.

Also, the following screwdriver is recommended for removing pin terminals.

Model Manufacturer
XW4Z-00C OMRON

4-3-4 Connecting the I/0 Power Supply

® Units with screw terminal blocks
It supplies the 24-VDC 1/O power to the I/O power supply terminal on each Slave Unit.
For the locations of I/O power supply terminals, see the terminal layout diagrams for each Slave Unit
or wiring diagrams in Chapter 7 to Chapter 10.
Moreover, for how to connect power supplies to terminals, refer to "4-4-1 Connecting to a Screw
Terminal Block" in Page 4 - 12.

® Units with e-CON connectors

The following e-CON connector type Slave Units (Output Slave Units and output sections of
Input/Output Slave Units) are equipped with 1/0 power supply connectors to supply I/0O power to
external devices.

¢ GX-OD1618/0D1628/MD1618 (output section only)/MD1628 (output section only)
¢ GX-OD3218/0D3228/MD3218 (output section only)/MD3228 (output section only)

To connect external devices to these Slave Units, supply the 24-VDC /O power to the 1/0 power
supply connector.

+
)

V terminal

L

24vpDCc  ® \"
power supply (x)

)]

P/T O

|l

—G terminal

[«

|

i
SISO
ry(ra(min

[/

g

J

]

\
D

IS
tea

Mount a pin terminal, or equivalent to the power supply cable so that it will not be displaced.
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® Recommended product

4 Installation and Wiring

The following pin terminals are recommended for the unit power supply cables.

Applicable wire

Model size Crimping tool Manufacturer
CRIMPFOX UD6
AI0,5-10WH 0.5 mm/AWG20 (Product No. 1204436) | Phoenix Contact

or CRIMPFOX ZA3
series

Co., Ltd.

H0.5/16 orange

0.5 mm/AWG20

Crimper PZ1.5
(Product No. 900599)

Weidmueller Japan Co., Ltd.

Also, the following screwdriver is recommended for removing pin terminals.

Model

Manufacturer

XW4Zz-00C

OMRON

GX-series EtherCAT Slave Unit User’s Manual
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4 Installation and Wiring

4-4 Connecting an External Device

Connect an external device to the I/O terminal of a Slave Unit.

The method of connection differs between Units with screw terminal blocks and Units with e-CON
connectors.

4-4-1 Connecting to a Screw Terminal Block

After mounting a crimp terminal to the cable of the external device to be connected, connect it to the
terminal block.

1 Mount the following crimp terminal to the signal line of the cable.

3.2 mm min. ®3.2 mm min.

6.0 mm max. t 6.0 mm max.

2 Connect the signal line to the terminal block.
Tighten the terminal block screws to the appropriate tightening torque of 0.5 N « m.

The terminal block is removable; remove the left and right screws if it is necessary to remove
the terminal block to connect the signal line.

m Precautions for Correct Use

To remove the terminal block from the Slave Unit, loosen the left and right mounting screws
alternately. When mounting the terminal block as well, tighten the left and right screws
alternately.

If you tighten or loosen only one of the screws all the way without tightening or loosening the
other screw using an electric screwdriver, the terminal block will be distorted and cracked.
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4 Installation and Wiring

4-4-2 Connecting to e-CON Connector Terminals

Connect the dedicated e-CON connector to the cables of the external device to be connected and then

connect it to the connector terminal.

I Checking the e-CON connector and cable wire size

The wire size and sheath diameter of applicable cables vary by the type of e-CON connector.
Use the next table to check that the e-CON connectors to be used conform to the wire size and sheath
diameter of the cables of the connected device.

® Tyco Electronics connectors

Model Housing color Applicable wire range
3-1473562-4 Orange Sheath diameter: 0.6 to 0.9 mm
1-1473562-4 Red Sheath diameter: 0.9 to 1.0 mm .
- Cross-sectional area: 0.08 to
1473562-4 Yellow Sheath diameter: 1.0 to 1.15 mm 0.5 2
2-1473562-4 Blue Sheath diameter: 1.15 to 1.35 mm ~mm
4-1473562-4 Green Sheath diameter: 1.35 to 1.60 mm

® Sumitomo 3M connectors

Model Housing color

Applicable wire range

37104-3101-000FL | Red

AWG26 (0.14mm?2) to AWG24 (0.2mm?)
Sheath diameter: 0.8 to 1.0 mm

AWG26 (0.14mm?2) to AWG24 (0.2mm?)

37104-3122-000FL | Yellow )
Sheath diameter: 1.0 to 1.2 mm
2 2
37104-3163-000FL | Orange AWG26 (p.14mm ) to AWG24 (0.2mm*)
Sheath diameter: 1.2 to 1.6 mm
2 2
37104-2124-000FL | Green AWG22 (0.3mm~) to AWG20 (0.5mm*)
Sheath diameter: 1.0 to 1.2 mm
2 2
37104-2165-000FL | Blue AWG22 (0.3mm~) to AWG20 (0.5mm*)
Sheath diameter: 1.2 to 1.6 mm
2 2
37104-2206-000FL | Gray AWG22 (0.3mm*) to AWG20 (0.5mm*)

Sheath diameter: 1.6 to 2.0 mm

® Panasonic Electric Works connectors

Model Housing color Applicable wire range
2 2
AXF12142 Red AWG22 (0.3mm“) to AWG20 (0.5mm*)
Sheath diameter: 1.2 to 2.0 mm
2 2
AXF12146 Yellow AWG28 (0.08mm<) to AWG24 (0.2mm*)
Sheath diameter: 0.7 to 1.2 mm

® OMRON connectors

Model Specification Applicable wire range
XN2A-1430 Spring AWG28 (9.08mm2) to AWG20 (0.5mm?)
clamp type Sheath diameter: 1.5 mm max.

GX-series EtherCAT Slave Unit User’s Manual
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4 Installation and Wiring

I Processing external devices cables

® Using Tyco Electronics, Sumitomo 3M or Panasonic Electric Works

connectors

Cables of connected devices are normally cut in semi-strip or strip specification as shown in the next
figures.

Semi-strip specification Strip specification
1 —— &=
I I I —

When the cables are prepared this way, an e-CON connector cannot be attached. First cut the end
and remove the cable sheath as shown in the following diagram. (Do not strip the sheaths of the
core wires.)

O—== X ==

Core wires Strip sheaths of core wires

Using OMRON connectors

Align the cable with the STRIP GAUGE described on the side of the connector. Remove 7 to 8 mm
of the wiring sheath, and twist the exposed wires several times.

STRIP GAUGE

‘:'!—ﬂ—‘

-—

7 to 8 mm
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4 Installation and Wiring

I Inserting wires into the cable connector

Insert the cable wire of the extend device to the cable connector.
Make sure that the terminal numbers printed on the connector cover matches the colors of wires as

shown in the next table.

Notes  Wire colors have been changed according to revisions in the JIS standards for photoelectric sensors and
proximity sensors.
The colors in parentheses are the wire colors prior to the revisions.

F =N

Terminal NPN Slave Unit PNP Slave Unit A&
number 3-wire sensor 2-wire sensor 3-wire sensor 2-wire sensor g
1 Brown (red) - Brown (red) Brown (white) 2
(2]

2 - - - - g
3 Blue (black) Blue (black) Blue (black) - ;
4 Black (white) Brown (white) Black (white) Blue (black) m
®

3

=2

o

@

<.

3

® Using Tyco Electronics, Sumitomo 3M or Panasonic Electric Works
connectors

1 Insert the wire all the way to the wire insertion opening on the cover of the cable
connector.

2 Use a pliers, or equivalent to press the cover into the body. At this point, press the cover
straight in such that the cover is horizontal to the body.

® Using OMRON connectors

1 Use a flat-blade screwdriver to push the operation lever inside the connector's operation
opening until it locks, as shown in the following diagram.

S[eulwIa] J0J0BUU0D NOD-© 01 Buiosuuo) z-p-

Flat-blade
Screwdriver

Operation opening
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4

Installation and Wiring

2 Insert the wire all the way to the back of the wire insertion opening.

Check that the sheath of the wire is inserted into the wire insertion opening, and that the end of
the conductor has passed through the connection part.

Connection part Wire sheath part

Wire insertion opening

3 Insert a screwdriver into the reset opening and pull back the operation lever lightly.
A click will be heard and the operation lever will return to its normal position.

Reset opening

4 Lightly pull the wire to confirm that it is connected properly.

m Precautions for Correct Use

To remove a wire, push in the operation lever, check that the operation lever has locked, and

then pull out the wire. Also, after removing the wire, always return the operation lever to its
normal position.
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EtherCAT Communications
]

This chapter explains the overview of EtherCAT communications.

5-1 Structure of CAN application protocol over EtherCAT (CoE) .......... 5-2
5-2 EtherCAT Slave Information File (ESIFile) ......................... 5-3
5-3 Communications State Transitions ............................... 5-4
5-4 Process Data Objects (PDO) .. ........cciiuiiiiiiiii i iiaennnns 5-5
5-4-1  OVEIVIEW . . ot 5-5
5-4-2 PDO Mapping Settings . .. ... 5-5
5-4-3  Sync Manager PDO Assignment Settings . .......... ... ... ... . ... ... 5-6
5-4-4  Fixed PDO Mapping . . ..ottt e e 5-7
5-5 Service DataObject (SDO) .........ciiiiiiiiiiii it iinnnnnnnneens 5-9
5-5-1  OVEBIVIEW . . ot 5-9
5-5-2  ADBOrt Codes ... ..o 5-9
5-6 EtherCAT Master Unit - Slave Unit Communications ................ 5-10
5-6-1 FREERUNMode ...... ... .. . . e e 5-10
5-7 Emergency Messages ...........iiiiuiiinnnnerrnnnnnnnnneensns 5-12
5-7-1  Emergency Message Notification . ........... ... ... ... ... ... .. ... 5-12
5-7-2 Diagnosis History . ... . 5-12
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5 EtherCAT Communications

5-1 Structure of CAN application
protocol over EtherCAT (CoE)

Normally, multiple protocols can be transffered by EtherCAT. But GX-series EtherCAT Slave Units use
"CAN application protocol over EtherCAT (CoE)", a communication interface to be applied for EtherCAT
devices, as the device profile of the open network standard "CAN application protocol.”

The figure below shows the structure of CoE in GX-series EtherCAT Slave Units.

GX-series EtherCAT Slave Units

Application layer Slave application

1C

Object dictionary

icati PDO mappin
Sommimestors ||| 500 (o e
PDO (cyclic)

Registers Mailbox Process data

SyncManager FMMU

EtherCAT data link layer

| EtherCAT physical layer |

CAN application protocol has two types of object dictionaries, PDO (Process Data Object) and SDO
(Service Data Object) .

PDO is composed of object dictionaries that can be mapped. The process data is defined by PDO
mapping.

PDO is primarily used in PDO communications for regularly exchanging process data.

Moreover, SDO is able to read and write all object dictionaries and is used in non-fixed-cycle type SDO
(event type messages) communications.

By using the CoE interface to set object SDO and PDO dictionaries, EtherCAT can provide EtherCAT
devices with the same device profile as CAN application protocol.
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5 EtherCAT Communications

5-2 EtherCAT Slave Information File
(ESI File)

An EtherCAT Slave Information (ESI) file contains the setting information of an EtherCAT Slave Unit.
Various EtherCAT communications setting can be defined from the ESI files of connected Slave Units
and the network connection information. A communications setting is created in an ESl file by using the
network setting software (Configuration Tool). Then it is transferred to the EtherCAT Master Unit to
establish a communications network.

Configuration
ESl file Tool

S
-

Communications
setting

' EtherCAT Master Unit

(a114 1S3) 8|14 uoneWIOjU| BARIS 1VDIBY)T 2-G

Network
configuration
information

EtherCAT Slave Unit

Get connection status online,
or make setting offline.

Start communications in the network
configuration and the communications
setting made based on the installed
network configuration information.
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5 EtherCAT Communications

5-3 Communications State Transitions

The EtherCAT State Machine (ESM) indicates the state transition model of EtherCAT Slave Unit
communications control. It is controlled by EtherCAT Master Unit.

The following figure shows the communications state transitions from power ON.

Power ON
v
Initialization
A A Y
v
Pre-Operational
A ﬂ‘
L
Safe-Operational
ﬂ‘
L
Operational
SDO PDO PDO
State communi | transmiss . Contents
. . reception
cations ion
e e . Not Not Not Communications are being initialized.
Initialization (Init) . . . o .
possible. possible. possible. Communications are not possible.
SDO (message) communications are
ible in thi .
Pre-Operational . Not Not po§3|be |n_t Is state o
(Pre-Op) Possible ossible ossible This state is entered after initialization has
P P P " | been completed. It is used to initialize
network settings.
In this state, PDO transmissions are possible
in addition to SDO (message)
Safe-Operational Possible Possible Not communications.
(Safe-Op) possible. PDO sendings can be used to send
information such as status from the Slave
Unit.
Normal communication state
Operational (Op) Possible Possible Possible PDO communications can be used to control
the I/O data.
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5 EtherCAT Communications

5-4 Process Data Objects (PDO)

5-4-1 Overview

The process data objects (PDO) are used for real-time data transfer via cyclic communications.
There are two types in PDO: RxPDO that receives data from the EtherCAT Master Unit and TxPDO that
sends the present value from a EtherCAT Slave Unit to the EtherCAT Master Unit.

. | RxPDO -
EtherCAT output data, operation command, and so on EtherCAT
Master Slave
Unit Unit

TxPDO
input data, status, and so on

A
A

(0ad) s103lqQ ejeq ssad0id #-§

It is possible to hold multiple objects in the EtherCAT application layer so that various process data of
EtherCAT Slave Units can be transferred. The details of process data are described in PDO Mapping
Objects and Sync Manager PDO Assignment Objects.

GX-series EtherCAT Slave Units support PDO mapping for 1/O control.

5-4-2 PDO Mapping Settings

The PDO mapping indicates the mapping for application objects (realtime process data) between the
object dictionary and PDO.

The number of mapped objects is described in sub-index 0 of the mapping table. In this mapping table,
indexes 1600 hex to 17FF hex are used for RxPDO and 1A00 hex to 1BFF hex are used for TxPDO.

MIINIBAQ L--G
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5 EtherCAT Communications

The figure below shows an example of PDO mapping.

Object dictionary

Index

Sub

Object contents

1ZZZ hex |01 hex

6TTT hex TT hex

17277 hex |02 hex

6UUU hex UU hex

Mapping objects

1ZZZ hex |03 hex

6YYY hex YY hex | 16

PDO-Length : 32 Bit

PDO_1 | Object A | Object B | Object D
A

a

a A

6TTT hex|TT hex Object A
6UUU hex|UU hex Object B
6VVV hex|VV hex| Object C
6YYY hex|YY hex Object D
6277 hex |ZZhex Object E

Application objects

5-4-3 Sync Manager PDO Assignment Settings

A sync manager channel consists of several PDOs. The sync manager PDO assignment objects
describe how these PDOs are related to the Sync Manager.

The number of PDOs is given in sub-index 0 of the sync manager PDO assignment table.

In this table, index 1C12 hex is for RxPDOs and 1C13 hex is for TxPDOs.

The figure below shows an example of sync manager PDO mapping.

8 2 :
o o | Index Sub Object contents
% E 1C1Z hex| 1 1A00 hex
é g 1C1Z hex 1A01 hex
o 5[1C1Zhex| 3 1A03 hex
@ @ Sync manager entity Z
PDOA | PDOB | PDO D
A A A
1A00 hex PDO A
2 1A01 hex PDO B
% 1A02 hex PDO C
2| 1A03 hex PDO D
& 1A04hex PDO E
= 1A05 hex PDOF
1A06 hex PDO G
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5 EtherCAT Communications

5-4-4 Fixed PDO Mapping

The tables below show the details of fixed PDO mapping for GX-series EtherCAT Slave Units.
Note that it is not possible to change fixed PDO details.

® PDO mapping for Digital I/O Slave Unit
Fixed PDO mapping of a Digital I/0 Slave Unit is determined by the number of inputs and/or outputs
per Unit and whether or not Expansion Units are connected.

8 outputs of Slave Unit

8 outputs of Expansion Unit only
16 outputs of Slave Unit only

16 outputs of Expansion Unit only
16 outputs of Slave Unit and 8
outputs of Expansion Unit (24
outputs in total)

32 outputs of Slave Unit only Write output 32-bit (6320 hex)
16 outputs of Slave Unit and 16
outputs of Expansion Unit (32
outputs in total)

8 inputs of Slave Unit

8 inputs of Expansion Unit only
16 inputs of Slave Unit only

16 inputs of Expansion Unit only
16 inputs of Slave Unit and 8
inputs of Expansion Unit (24
inputs in total)

32 inputs of Slave Unit only Read input 32-bit (6120 hex)
16 inputs of Slave Unit and 16
inputs of Expansion Unit (32
inputs in total)

Write output 16-bit (6300 hex)

1st RxPDO
(1700 hex)

(0ad) s103lqQ ejeq ssad0id #-§

Read input 16-bit (6100 hex)

1st TXPDO
(1B00 hex)

Buiddey 0Qd pexi4 -G

® PDO mapping for Analog I/O Slave Unit

1st RxPDO . . .
(1700 hex) Write analogue output 16-bit (6411 hex) *1
1st TxPDO . . N
(1B0O hex) Read analogue input 16-bit (6401 hex) *2

*1 Analog Output Slave Unit only
*2 Analog Input Slave Unit only
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5 EtherCAT Communications

® PDO mapping for Encoder Input Slave Unit

(113 ;&X:g(()) Instruction Bits (4020 hex)
(21n7c|02{>:]:|3)o Preset Value (4011 hex)

Zféggizg Position Value (4010 hex)
(21n§0T1x:eE)’(<)) Latch Value A (4012 hex)
(31rg J;IEGDS Latch Value B (4013 hex)
?1t gg; I:I;(S Status Bits (4030 hex)
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5 EtherCAT Communications

5-5 Service Data Object (SDO)

5-5-1

Overview

GX-series EtherCAT Slave Units support the SDO communications.
The EtherCAT Master Unit is able to make parameter settings and monitor status by reading and writing
data from and to entries in object dictionaries via the SDO communications.

5-5-2 Abort Codes

The table below shows abort codes of SDO communications errors.

Code

Meaning

05030000 hex

Toggle bit not changed

05040000 hex

SDO protocol timeout

05040001 hex

Client/Server command specifier not valid or unknown

05040005 hex

Out of memory

06010000 hex

Unsupported access to an object

06010001 hex

Attempt to read a write only object

06010002 hex

Attempt to write to a read only object

06020000 hex

The object does not exist in the object directory.

06040041 hex

The object cannot be mapped into the PDO.

06040042 hex

The number and length of the objects to be mapped would exceed the PDO length.

06040043 hex

General parameter incompatibility reason

06040047 hex

General internal incompatibility in the device.

06060000 hex

Access failed due to a hardware error.

06070010 hex

Data type does not match, length of service parameter does not match.

06070012 hex

Data type does not match, length of service parameter too high.

06070013 hex

Data type does not match, length of service parameter too low.

06090011 hex

Sub-index does not exist.

06090030 hex

Value range of parameter exceeded (only for write access)

06090031 hex

Value of parameter written too high

06090032 hex

Value of parameter written too low

06090036 hex

Maximum value is less than minimum value.

08000000 hex

General error

08000020 hex

Data cannot be transferred or stored to the application.

08000021 hex

Data cannot be transferred or stored to the application because of local control.

08000022 hex

Data cannot be transferred or stored to the application because of the present device

state.

08000023 hex

Object dictionary dynamic generation fails or no object dictionary is present.
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5 EtherCAT Communications

5-6 EtherCAT Master Unit - Slave Unit
Communications

This section explains the communication modes between the Master Unit and GX-series EtherCAT
Slave Unit.

5-6-1 FREE RUN Mode

In the FREE RUN mode, a Slave Unit operates asynchronousy with the EtherCAT Master Unit.

The Digital 1/0 Slave Units and Analog I/O Slave Units operate in the FREE RUN mode.

Note that Slave Unit's internal processing time varies by the Slave Unit type, refer to the explanation on
each Slave Unit in Chapter 7 to Chapter 8.

(Digital 1/0 Slave Units: ON delay, OFF delay, Analog I/O Slave Units: Cycle time)

To calculate the input and output response time* of the entire system, refer to the relevant values in the

manual of the host system (EtherCAT Master or CPU Unit) to be used.

* This is the time which takes for an input signal from an Input Slave Unit to be processed by the PLC of the Master
Unit and output to an Output Slave Unit.

5-6-2 DC Mode

In the DC mode, a Slave Unit operates synchronousy with the EtherCAT Master Unit.

A mechanism called distributed clock (DC), where the EtherCAT Master Unit and Slave Units share the
same clock, is used for synchronization.

Each of DC mode-ready Slave Units connected to EtherCAT shares the clock information.

By generating interrupt signals and executing input/output processing inside each Slave Unit according
to the clock, it becomes possible to synchronize the input/output timing with other Slave Units.

The DC mode supported by Encoder Input Slave Units is DC mode 1.

: Set common clock information among the EtherCAT Master Unit and Slave Units
to match the time mutually.

o= al= 2]

EtherCAT : ° .
Master Unit Slave Unit
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5 EtherCAT Communications

® Communications cycle
The communications cycle is determined by setting output frequency of SyncO signal (interrupt
signal in DC mode 1).

125 ps, 250 ps, 500 ps, 1 ms, 2 ms, 4 ms

The settings are performed on the EtherCAT Master Unit side. For the setting method, refer to the
manual of the EtherCAT Master Unit to be used.

SUOIEDIUNWIWOY JIUN BABIS - JUN JOISE LVDIOWT 9-G

S9PON Od 2-9-S
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5 EtherCAT Communications

5-7 Emergency Messages

GX-series EtherCAT Slave Units are able to notify emergency messages to the EtherCAT Master Unit
by using the SDO communications if they detect errors.

5-7-1 Emergency Message Notification

It is possible to set whether or not to notify emergency messages via the SDO communications.
Target indexes are sub-index 05 hex: (Flags) in 10F3 hex (Diagnostic History).

The setting values are shown in the table below.

Set value Emergency message notification
0000 hex Not notify.
0001 hex Notify.

When the power to it is turned on, a Slave Unit always starts up in the "Notify" setting. If you want to use
a Slave Unit in the "Not notify" setting, set it to "Not notify" each time you turn on the power.

Note that an emergency message cannot be sent during an EtherCAT communications errors are
occurring.

An emergency message is composed of 8-byte data as shown below.

Byte o | 1 2 3 | 4 5 6 7
Emergency Error register
Contents error code * (Object 1001 hex) Reserved

* Error codes common to EtherCAT are used.

For contents of emergency message, refer to "11-1-3 Emergency Error Code" in page 11 - 11.

5-7-2 Diagnosis History

GX-series EtherCAT Slave Units are able to store up to 8 emergency messages in EEPROM within the
Slave Units, and read the saved messages via the SDO communications.

Indexes to be read are sub-indexes 06 hex to 13 hex (Diagnosis messages 1 to 8) among 10F3 hex
(Diagnosis History).

Diagnosis history is stored from Diagnosis message 1. If 8 errors are stored in order up to Diagnosis
message 8, the 9th error onward are saved from Diagnosis message 1 again.

History is saved even if emergency messages cannot be sent to the EtherCAT Master Unit due to

EtherCAT communications errors or emergency messages are set to "Not notify."
Note that the history is not saved while errors related to EEPROM are occur.
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Basic Specifications of Slave
Units

This chapter explains EtherCAT communication specifications, Slave Units
performance specifications, and the specifications of common areas.

6-1 EtherCAT Communications Specifications ......................... 6-2
6-2 General Specifications ............. ... . . i i i i e 6-3
6-3 Specificationsof Common Areas ..............ccciiiiiiiinnnnenn. 6-4
6-3-1 StatusIndicators . ... ... ... 6-4
6-3-2 Node Address Setting Switches . ....... ... ... ... .. ... .. .. .. 6-6
6-3-3 Communications CONNECtOrs ... ...ttt 6-7
6-3-4 Unit Power Supply Connector . . ......... ... ... .. . .. . . 6-7
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6 Basic Specifications of Slave Units

6-1 EtherCAT Communications
Specifications

This section explains the communications specifications of the GX-series EtherCAT Slave Unit.

Item Specification
Communication protocol Dedicated protocol for EtherCAT
Modulation Base band
Baud rate 100 Mbps
Physical layer 100BASE-TX (IEEE802.3)
RJ45 x 2 (Shielded)
Connectors CN IN: EtherCAT input
CN OUT: EtherCAT output
Topology Daisy chain

Category 5 or higher (cable with double, aluminum tape and braided shielding is
recommended.)

Communications distance | Distance between nodes (Slave Units): 100 m max.

Noise immunity Conforms to IEC 61000-4-4, 1 kV or higher

Node address setting
method

Communications media

Set with decimal rotary switch or Configuration Tool

1 to 99: Set with rotary switch

Node address range 1 to 65535: Set with Configuration Tool

PWR x 1

L/A IN (Link/Activity IN) x 1
Indicator L/A OUT (Link/Activity OUT) x 1

RUN x 1

ERR x 1
Process data Fixed PDO mapping
PDO size/node 2 bit to 256 byte
Mailbox Emergency messages, SDO requests, SDO responses, and SDO information
SYNCHRONIZATION Digital 1/0 Slave Unit and Analog I/O Slave Unit: Free Run mode (asynchronous)
mode Encoder Input Slave Unit: DC mode 1
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6 Basic Specifications of Slave Units

6-2 General Specifications

This section explains the general specifications of the GX-series EtherCAT Slave Unit.

Item Specification
Unit power supply voltage | 20.4 to 26.4 VDC (24 VDC -15% to +10%)
1/0 power supply voltage | 20.4 to 26.4 VDC (24 VDC -15% to +10%)
Noise immunity Conforms to IEC 61000-4-4, 2 kV (power line).
Malfunction 10 to 60 Hz with amplitude of 0.7 mm, 60 to 150Hz and 50 m/s2 in each
of X, Y, and Z directions for 80 minutes
<GX-0C1601 Relay Output Unit only>
10 to 55 Hz with double-amplitude of 0.7 mm

150 m/s2 with amplitude of 0.7 mm

Vibration resistance

Shock resistance <GX-0C1601 Relay Output Unit only> o
100 m/s? (3 times each in 6 directions on 3 axes) 0

Dielectric strength 600 VAC (between isolated circuits) g

Insulation resistance 20 MQ or more (between isolated circuits) 3

Ambient operating 10 to 55 °C _:':

temperature o

Ambient operating . . 3

. 25% to 85% (with no condensation) 9

humidity °

Ambient operating . @
No corrosive gases

atmosphere

Storage temperature —-251t0 65 °C

Storage humidity 25% to 85% (with no condensation)

Terminal block screws M3 wiring screws: 0.5 N e m

tightening torque* M3 terminal block mounting screws: 0.5 N * m

Mounting method 35-mm DIN track mounting

* Applicable only to 2-tier terminal block and 3-tier terminal block type Slave Units.
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6 Basic Specifications of Slave Units

6-3 Specifications of Common Areas

This section explains the specifications of indicator, switches, and connectors commonly mounted in

each Slave Unit.

6-3-1 Status Indicators

It indicates the current state of an EtherCAT Slave Unit.

EthercAT™ R ( )
. [ ] PWR
L/AIN
W ERR
[ ] wAouT
oy
1 [ ] RUN
aa UNTPS [ ] ERR
DC24V
- 66 ==l INPUT \ )

| [PWR] indicator

Indicates the unit power supply state.

Color State Contents
Green OFF Unit power OFF state
ON The unit power (24 VDC) is supplied to the Slave Unit.
| [L/A IN] indicator
Indicates the communication state (input side).
Color State Contents
OFF Link not established in physical layer
Green Flickering In operation after establishing link
ON Link established in physical layer
| [L/A ouT] indicator
Indicates the communication state (output side).
Color State Contents
OFF Link not established in physical layer
Green Flickering In operation after establishing link
ON Link established in physical layer
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| [RUN] ind

icator

6 Basic Specifications of Slave Units

It indicates the operation state.

Color State Contents
OFF Init state
Blinking Pre-Operational state
Green - :
Single flash Safe-Operational state
ON Operational state

For details on each state, refer to "5-3 Communications State Transitions" in page 5 - 4.

| [ERR] ind

icator

It indicates the information of an error.

Color State Contents
OFF No error
Blinking Communications setting error
Red Single flash Synchronization error or communications data error
Double flash Application WDT timeout
Flickering Boot error
ON PDI WDT timeout

@ Reference

The timing of each flashing state of indicator is as follows.

50 ms
—
on
off —
on
Blinking
200 ms| 200 ms
off —
on
1000 ms
Single flash
200 ms 200 ms
off —
on
1000 ms
Double flash > <
f 200 ms| 200 ms| 200 ms
off —

GX-series EtherCAT Slave

Unit User’s Manual
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6 Basic Specifications of Slave Units

6-3-2 Node Address Setting Switches

These switches are used to set node addresses of Slave Units in the EtherCAT network (decimal).
The 10s digit is set on the left rotary switch and the 1s digit is set on the right rotary switch.
Setting range is 00 to 99. (Default setting: 00)

( N\
EthereAT~ R N OO‘B 0 7‘0 %% 0 7\\)
- 10 ) X1 -7 @ @
N I:::::| w @ ‘—9 S ’qw r\9 S ’QQ)
= | |— Setting the node address (x 1)
o T Setting the node address (x 10)
ij | \ )
falla}
UNITPS
(G2l

Note that the node address set values vary as shown below when the EtherCAT Master Unit is made by
OMRON or by other manufacturers.

Set value for node address
EtherCAT Master Unit from another
manufacturer

Set value for
switch OMRON EtherCAT Master Unit

Set value according to Configuration
g g Set value according to Configuration

00 Tool . .
(1 to 65535) i'lr'(r);Ie(vsaerﬁl)ngs by these switches are
01 to 99 Set value by these switches

m Precautions for Correct Use

¢ The switch settings are read only once when the power supply is turned ON. Even if the
settings are changed after turning the power supply ON, they are not reflected in the control.
They become effective when the power supply is turned ON the next time.

¢ |f node addresses overlap, an error occurs and the operation stops.
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6 Basic Specifications of Slave Units

6-3-3 Communications Connectors

The Connectors are used to connect the communications cables.

EiNerCAT e ADR

CN1 |»

CN2 °"[::|

| UNITPS
D24V
L] INPUT
w -

The specifications are shown below.

¢ Electrical characteristics: Conforms to the IEEE 802.3 standard.
e Connector structure: RJ45 8-pin modular connector (conforms to ISO 8877)
¢ Terminal arrangement

sealy uowwo) Jo suonesydadg ¢-9

Pin No. Signal name Abbreviation

1 Send data + TD +

2 Send data — TD -

3 Receive data + RD +

4 Not used -

5 Not used -

6 Receive data — RD —

7 Not used -

8 Not used -

Hood Frame ground FG

6-3-4 Unit Power Supply Connector

The Connector is used to connect the unit power supply (24 VDC).

$10)98UU0Y) SUOEBDIUNWWOYD) €-€-9

Fixing screw
[ aNla)
=25 Name | Specification
Ry OJ0) Y, +V 24 VDC
terminal terminal -V 0VDC

e Connector type: Spring connection connector with fixing screw (2-pin)

* Supported pin terminal diameter: 0.25 mm? to 0.5 mm2/AWG24 to AWG20
(Pin terminal with isolation sleeve used)

For types of recommended pin terminals, refer to "4-3-3 Connecting the Unit Power Supply" in page 4 -
9.
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6 Basic Specifications of Slave Units

6-3-5

I/0 Power Supply Connector

Connect I/O power supply for external device operation (24 VDC). It is mounted in the following e-CON
connector type Slave Units with output contacts.

GX-OD1618/0D1628/MD1618/MD1628/0D3218/0D3228/MD3218/MD3228

——V terminal

Name | Specification
G terminal Vv 24 VDG
G 0VvDC

S

¢ Connector type: Spring connection connector with fixing screw (4-pin)

e Supported pin terminal diameter: 0.25 mm? to 0.5 mmZ/AWG24 to AWG20
(Pin terminal with isolation sleeve used)

For types of recommended pin terminals, refer to "4-3-4 Connecting the I/O Power Supply" in page 4 -
10.
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Digital I/O Slave Unit
]

This chapter explains the overview of the Digital I/O Slave Unit.
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7 Digital I/O Slave Unit

7-1 Digital I/O Slave Unit

Digital 1/0 Slave Units refer to slaves with processing functions for digital I/O data (ON/OFF signals).
Moreover, this Slave Unit has the input filter function (input only) and the output setting function at
communications error (output only).
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7 Digital /0O Slave Unit

7-2 1/0 Data Allocation (PDO Mapping)

I/O data of Digital I/O Slave Units are allocated to the input/output areas of the I/O memory of the
EtherCAT Master Unit, respectively.

For the detailed explanation of allocation method, refer to the manual of EtherCAT Master Unit to be

connected.

7-2-1 Input Data Allocation

Input data of Digital /0O Slave Units consists of 2 types: Input data of the Slave Unit and input data of
Expansion Unit (if mounted). The data is allocated in this order in units of bytes.

I Input data allocation example

@ 8-point Input Slave Unit

Offset

(byte) 7 bit 0 bit
0 Input data of the Slave Unit (7 to O bit)
+1 Reserved

(puiddeiy 0ad) uonedo|y eyeq o/l 2-2

® 16-point Input Slave Unit

Offset
(byte) 7 bit 0 bit
0 Input data of the Slave Unit (7 to O bit) r?:
+1 Input data of the Slave Unit (15 to 8 bit) :
>
2
. . o
® 32-point Input Slave Unit 1
>
o
8
Offset =
(byte) 7 bit 0 bit S
0 Input data of the Slave Unit (7 to O bit)
+1 Input data of the Slave Unit (15 to 8 bit)
+2 Input data of the Slave Unit (23 to 16 bit)
+3 Input data of the Slave Unit (31 to 24 bit)

® 8-point Expansion Unit

Offset

(byte) 7 bit 0 bit
0 Input data of the Expansion Unit (7 to 0 bit)
+1 Reserved
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7 Digital I/O Slave Unit

® 16-point Expansion Unit

Offset

(byte) 7 bit 0 bit
0 Input data of the Expansion Unit (7 to O bit)
+1 Input data of the Expansion Unit (15 to 8 bit)

® 16-point Input Slave Unit and 8-point Expansion Unit

Offset
(byte) 7 bit 0 bit
0 Input data of the Slave Unit (7 to 0 bit)
+1 Input data of the Slave Unit (15 to 8 bit)
+2 Input data of the Expansion Unit (7 to O bit)
+3 Reserved

® 16-point Input Slave Unit and 16-point Expansion Unit

Offset
(byte) 7 bit 0 bit
0 Input data of the Slave Unit (7 to O bit)
+1 Input data of the Slave Unit (15 to 8 bit)
+2 Input data of the Expansion Unit (7 to O bit)
+3 Input data of the Expansion Unit (15 to 8 bit)
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7 Digital /0O Slave Unit

7-2-2 Output Data Allocation

Output data of Digital I1/0 Slave Units consists of 2 types: Output data of the Slave Unit and output data
of Expansion Unit (if mounted). The data is allocated in this order in units of bytes.

I Output data allocation example

® 8-point Output Slave Unit

Offset

(byte) 7 bit 0 bit
0 Output data of the Slave Unit (7 to 0 bit)
+1 Reserved

@ 16-point Output Slave Unit

Offset

(byte) 7 bit 0 bit
0 Output data of the Slave Unit (7 to 0 bit)
+1 Output data of the Slave Unit (15 to 8 bit)

® 32-point Output Slave Unit

(puiddeiy 0ad) uonedo|y eyeq o/l 2-2

Offset
(byte) 7 bit 0 bit 7
0 Output data of the Slave Unit (7 to 0 bit)
+1 Output data of the Slave Unit (15 to 8 bit)
~
+2 Output data of the Slave Unit (23 to 16 bit) B
+3 Output data of the Slave Unit (31 to 24 bit) 9
g
=%
. . . o
® 8-point Expansion Unit g
>
o
8
Offset =
(byte) 7 bit 0 bit >
0 Output data of the Expansion Unit (7 to O bit)
+1 Reserved
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7 Digital I/O Slave Unit

® 16-point Expansion Unit

Offset

(byte) 7 bit 0 bit
0 Output data of the Expansion Unit (7 to 0 bit)
+1 Output data of the Expansion Unit (15 to 8 bit)

@ 16-point Output Slave Unit and 8-point Expansion Unit

Offset
(byte) 7 bit 0 bit
0 Output data of the Slave Unit (7 to 0 bit)
+1 Output data of the Slave Unit (15 to 8 bit)
+2 Output data of the Expansion Unit (7 to O bit)
+3 Reserved

® 16-point Output Slave Unit and 16-point Expansion Unit

Offset
(byte) 7 bit 0 bit
0 Output data of the Slave Unit (7 to 0 bit)
+1 Output data of the Slave Unit (15 to 8 bit)
+2 Output data of the Expansion Unit (7 to 0 bit)
+3 Output data of the Expansion Unit (15 to 8 bit)
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7 Digital /0O Slave Unit

7-3 Functions of Digital I/0 Slave Units

Digital I/0O Slave Units have the following convenient functions, in addition to the 1/0 signal processing.
7-3-1 Input Filter

I Overview of functions

® Purpose
This function prevents data changes and unstable data, which may be caused by fluctuation of input
data and unstable contact state due to chattering and noise.

® Applicable Slave Unit
Slave Units with digital inputs and Expansion Units (GX-IDxxxx, input section of GX-MDxxxx,
XWT-IDxx (-1))

® Details of functions
This function reads inputs (ON/OFF) within a certain set time and turn ON the inputs if they are all
same (all ON or all OFF), and turn them OFF if not.
Note that this function works for all inputs of Slave Units and Expansion Units at the same time.

When the input shifts from OFF to ON (or ON to OFF), itis read 4 times from that point at an interval
of 1/4 of the set time. When all read results are ON (or OFF), the input is turned ON (or OFF).

1 2 3 4 1 2 3 4
ON i ON
OFF i * * OFF
Y Y Y Y Y Y VY
ON OFF OFF ON ON ON ON ON
Input data is OFF because all data Input data is ON because all data
is not ON during 4 readings. is ON during 4 readings.
Data set to be input Data set to be input
ON ON T
OFF OFF

ON delay time

The settable time of reading is 0 ms, 0.5 ms, 1 ms (default set value), 2 ms, 4 ms, 8 ms, 16 ms, or 32
ms.
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7 Digital I/O Slave Unit

Note that when this function is used, the timing when the contact actually turns ON (or OFF) is
delayed for the set time (ON delay time).

The ON delay time is expressed by "input delay time (time required to read input) + input filter time."
Moreover, if the input filter is used for the Expansion Units as well, the ON delay time becomes
longer because the input delay time is longer than when only Slave Unit is used.

I Setting method

The settings are made using the SDO communication.
The target index is 3000 hex.

For the set values, refer to the information in the corresponding index of "Appendix A-1 Object
Dictionary" in Page A - 15.

7-3-2 Error Mode Output

I Overview of functions

® Purpose

This functiion provides selection whether to hold or clear the outputs if signals from the EtherCAT
Master Unit cannot be received any longer due to communications errors.

® Applicable Slave Unit

Slave Units with digital outputs and Expansion Units (GX-ODxxxx, GX-OC1601, output section of
GX-MDxxxx, XWT-ODxx (—1))

® Details of functions

Sets whether to hold or clear the output at communications errors.
It is possible to make setting for each contact. (Default setting: Clear all outputs)

I Setting method

The settings are made using the SDO communication.

The target index is set as follows according to the number of outputs of a single Slave Unit (including
Expansion Units mounted).

Total Output Unit Expansion Unit . .
output capacit Output capacit Applicable index
capacity pacity P pacity
8 point -
8 points e 8 points
- P 6306 hex
16 points 16 points -
- 16 points
24 points 16 points 8 points
32 points 16 po!nts 16 points 6326 hex
32 points -

For the set value, refer to the information of the corresponding index of "Appendix A-1 Object
Dictionary" in Page A - 17.
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7 Digital /0O Slave Unit

7-4 Specifications for Each Slave Unit

This section shows the specification of Digital I/O Slave Units, names and functions of each part,
internal circuit diagram, and wiring diagram.
Refer to the following corresponding page to each model.

Reference page
TP Model Specification | '2mesand :::z:::: Wiring
functions ST diagram
O o 712 713
Elct;sli tt‘;gfe\inal gQSBl 2;1 7-14 7-15 7-16 7-17 .
GX-OC1601 7-18 7-19 7-21 7-21 3
oxwprezr |72 24 725 20
o 729 7-30 o
i [ =}
;2;2 ttjggmal gi:gg}g;g 733 7-34 7-35 7-36 %
oxupiez |78 740 7o 42
gi::glg;g 7-44 7-45 7-46 7-47 fg
o 749 7-50 st
e-CON connector gimglggg 7-53 7-55 7-56 7-37 7
" e 760 762 763
oxopas |7 7-65 766 7.67
e 7 72 "73
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7 Digital I/O Slave Unit

7-4-1  2-tier Terminal Block Type 16-point Input Slave Unit
GX-ID1611/ID1621

I Specification

Specification

ttem GX-ID1611 GX-ID1621

Input capacity 16 points

Internal I/O common NPN PNP

ON voltage 15 VDC min. (between each input 15 VDC min. (between each input
terminal and the V terminal) terminal and the G terminal)
5 VDC max. (between each input 5 VDC max. (between each input

OFF voltage . . . .
terminal and the V terminal) terminal and the G terminal)

OFF current 1.0 mA max.

6.0 mA max./input (at 24-VDC)

3.0 mA max./input (at 17-VDC)

ON delay 0.1 ms max.

OFF delay 0.2 ms max.

Without filter, 0.5 ms, 1 ms, 2 ms, 4 ms, 8 ms, 16 ms, 32 ms
(Default setting: 1 ms)

Input current

Input filter value

Number of circuits per 16 inputs/common

common
Input indicators LED display (yellow)
Isolation method Photocoupler isolation

I/0 power supply method | Supply by I/O power supply
Unit power supply current

90 mA max. (for 20.4 to 26.4-VDC power supply voltage)

consumption
-~ power.supply current 5 mA max. (for 20.4 to 26.4-VDC power supply voltage)
consumption
Weight 180 g max.
Expansion functions Enabled
Short-circuit protection
. No
function

Notes  For the I/O power supply current value to V and G terminals, refer to "A-4 I/O Power Supply Current" in
Page A - 33.
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7 Digital /0O Slave Unit

I Names and functions

| r 1 r | 1
EthereAT™ | ADR omron GX [n ]

x X1, N
@ 01234567 B830NRRMUE

(1

o— g ]

() (6)

® Terminal arrangement diagram

HUN 9AB|S Yok J0j suonesydads -/

10to 18 \% 1 3 5 7 9 11 | 13 | 15

1t09 G 0 2 4 6 8 10 |12 | 14

No. Name Function

(1) Communications connectors

(2) Unit power supply connector e . 7
— Refer to "6-3 Specifications of Common Areas" in Page 6 - 4.

(3) Status indicators

(4) Node Address setting Switches

Indicates the state of an input contact (ON/OFF).
(5) Input indicators (0 to 15) Not lit: Contact OFF (input OFF state)

Lit in yellow: Contact ON (inputON state)
Connects external devices and the I/O power supply.

(6) Terminal block V, G: I/O power supply terminals
0 to 15: Input terminals
(7) DIN track mounting hook Fixes a Slave Unit to a DIN track.

1291LAl/LL9LAl-XD HUN 8Ae|S Indu) juiod-g| 8dA| ¥oo|g |eulwls] J8l-Z L-p-/
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7 Digital I/O Slave Unit

I Internal circuits diagram

® GX-ID1611 (NPN)

CN IN
TX+ @O
TX- © “ Photocoupler
R+ |© NN ® V 24VDC
RX— @@ (;];:z ! |j ® 0
o s
© Physical [J O 1
© layer C
CN OUT % “ Photocoupler
™>+ |© > N
- | © % :';I;:z %
RX+ @ T * -
RX— © c
(@) D [.1
(@) £
(@) ' .
© ® G
UNIT PS
—] DC-DC
W |© converter
v |l® (No-isolation
v 9 type)
® GX-ID1621 (PNP)
CN IN
>+ |© © V 24VDC
TX- @@ “Photocoupler ©0
RX+ M " —{ 1 ©
RX— @@ ::1;];1! ry! Iil — © 1
) . d ..
(©) Physical .o
© layer .o
CN OU % ~wPhotocoupler Co
TX+ @ o > s . .
™ | © 5 ."jj;:z Iy .
RX+ |© = * - ..
c
RX- @@ § © G
) £
o
©)
UNTES DC-DC
v |© converter
v |© (No-isolation
— type)

GX-series EtherCAT Slave Unit User’s Manual



7 Digital 1/0 Slave Unit

I Wiring diagram

® GX-ID1611 (NPN)

— li
1/0 power supply
(24 VDC)

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

NPN output 3-wire sensor  2-wire sensor
(Photoelectric sensor,  (Limit switch, etc.)
proximity sensor)

® GX-ID1621 (PNP)

HUN 9AB|S Yok J0j suonesydads -/

L

T |i
1/0 power supply
(24 VDC)

Blue (black) ——
Black (white)
Blue (black)
Brown (white)

Brown (red)

PNP output 3-wire sensor  2-wire sensor
(Photoelectric sensor,  (Limit switch, etc.)
proximity sensor)

@ Reference

Wire colors have been changed according to revisions in the JIS standards for photoelectric and
proximity sensors. The colors in parentheses are the wire colors prior to the revisions.

1291LAl/LL9LAl-XD HUN 8Ae|S Indu) juiod-g| 8dA| ¥oo|g |eulwls] J8l-Z L-p-/
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7 Digital I/O Slave Unit

7-4-2  2-tier Terminal Block Type 16-point Output Slave Unit
GX-OD1611/0D1621

I Specification

Item

Specification

GX-0D1611

GX-OD1621

Output capacity

16 points

Rated current
(ON current)

0.5 A/output, 4.0 A/common

Internal I/O common

NPN

PNP

Residual voltage

1.2 V max.
(0.5 ADC, between each output terminal
and the G terminal)

1.2 V max.
(0.5 ADC, between each output terminal
and the V terminal)

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

Number of circuits per
common

16 points/common

Output indicators

LED display (yellow)

Isolation method

Photocoupler isolation

I/O power supply method

Supply by 1/0 power supply

Unit power supply current
consumption

90 mA max. (for 20.4 to 26.4-VDC power supply voltage)

I/O power supply current

5 mA max. (for 20.4 to 26.4-VDC power supply voltage)

consumption
Weight 180 g max.
Expansion functions Enabled

Error Mode Output

Select either hold or clear.

Short-circuit protection
function

No

Notes  For the I/O power supply current value to V and G terminals, refer to "A-4 1/0 Power Supply Current" in

Page A - 33.
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7 Digital /0O Slave Unit

I Names and functions

| T 1 r 1
EthereAT | ADR omRron GX [ouT]

x10, X7 our
e (]D 01234667 BOILDNRZRBMWE
N

|
[:n:J 1 L

@—rCgglE W

(1

() (6)

® Terminal arrangement diagram

HUN 9AB|S Yok J0j suonesydads -/

10to 18 \% 1 3 5 7 9 11 | 13 | 15

1t09 G 0 2 4 6 8 10 |12 | 14

No. Name Function

(1) Communications connectors

(2) Unit power supply connector e . 7
— Refer to "6-3 Specifications of Common Areas" in Page 6 - 4.

(3) Status indicators

(4) Node Address setting Switches

Indicates the state of an output contact (ON/OFF).
(5) Output indicators (0 to 15) Not lit: Contact OFF (output OFF state)

Lit in yellow: Contact ON (output ON state)
Connects external devices and the I/O power supply.

(6) Terminal block V, G: I/O power supply terminals
0 to 15: Output terminals
(7) DIN track mounting hook Fixes a Slave Unit to a DIN track.

129LA0/LL9LAO-XD WU 8Ae|S IndinQ julod-g| adA| oo|g [eulws) 18- Z-p-/
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7 Digital I/O Slave Unit

I Internal circuits diagram

® GX-OD1611 (NPN)

(@]
z
z

TX+
TX-
RX+
RX-

Photocoupler ,_l

age
op

© V 24VDC

Volt:
dr

By \\\
i
Y

,—@@ 0

1]

Photocoupler,

:/—““ \‘
LY
\. ,
.

©
©
©
©
©©
© Physical
©) layer
CN OUT @
™+ |© 3
TX- | © 5
RX+ |© ©
RX— @@ g
° =
(@)
[©)
UNITPS  Mpepe
+V |© converter
v |© (No-isolation
— type)
® GX-OD1621 (PNP)
CN IN
X+ |©
™*- | ©
RX+ |©
RX- | ©
@)
& .
© Physical
© layer
CN OU 2
™+ |© 3
™ | © S
RX+ |© ©
RX- | © g
@@ 2
(@)
©)
UNITPS - ™pcoe
+ |© converter
Vv |© (No-isolation
— type)

]

© V 24VDC

-!ili

Photocouplerli] | 3
1 ~, [

.\;

@0

—© 1

Photocoupler[:] | ﬂ
71 " s

-!ili )

e

A

Voltage
[
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7 Digital /0O Slave Unit

I Wiring diagram

® GX-OD1611 (NPN)

il

‘v ‘1 ‘3 ‘5 ‘7 ‘9 ‘11 ‘13 ‘15‘

‘G ‘o ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘

1/0 power supply
(24 VvDC)

Solenoid valve, etc. Solenoid valve, etc.

® GX-0D1621 (PNP)

il

HUN 9AB|S Yok J0j suonesydads -/

N

‘v ‘1 ‘3 ‘5 ‘7 ‘9 ‘11 ‘13 ‘15‘

‘G ‘o ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14‘

— |_
1/0 power supply
(24 VDC)

Solenoid valve, etc. Solenoid valve, etc.

m Precautions for Correct Use

When using an inductive load, such as a solenoid valve, either use a built-in diode for absorbing
the counterelectromotive force or install an external diode.

129LA0/LL9LAO-XD WU 8Ae|S IndinQ julod-g| adA| oo|g [eulws) 18- Z-p-/
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7 Digital I/O Slave Unit

7-4-3 2-tier Terminal Block Relay Type 16-point Output Slave Unit

GX-0C1601

I Specification

Item

Specification

Output capacity

16 points

Mounted relays

NY-5W-K-IE (Fujitsu Component) *

Resistance load

Rated load 250 VAC 2 A/output, common 8 A
30 VDC 2 A/output, common 8 A

Rated ON current 3 Aloutput

Maximum contact voltage | 250 VAC, 125 VDC

Maximum contact current | 3 A/output

Maximum switching
capacity

750 VAAC, 90 WDC

Minimum applicable load
(reference value)

5VDC 1TmA

Mechanical service life

20,000,000 operations min.

Electrical service life

100,000 operations min.

Number of circuits per
common

8 points/common

Output indicators

LED display (yellow)

Isolation method

Relay isolation

I/0 power supply method

The relay drive power is supplied from the unit power

supply.
Unit power supply current | 210 mA max. (for 20.4 to 26.4-VDC power supply
consumption voltage)
Weight 290 g max.
Expansion functions Enabled

Error Mode Output

Select either hold or clear.

Short-circuit protection
function

No

* For the specification of individual relay, refer to the data sheet disclosed by manufacturers.

m Precautions for Correct Use

e With a current of between 2 and 3 A (8 to 10 A per common), either ensure that the number of
points per common that simultaneously turn ON does not exceed 4 or ensure that the ambient
temperature does not exceed 45°C. There are no restrictions if the current does not exceed 2
A (8 A per common).

¢ The rated current is the value for assuring normal operation, but not for assuring durability of
the relays. The relay service life depends greatly on factors such as the operating
temperature, the type of load, and switching conditions. The actual relay must be checked
under actual operating conditions.
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7 Digital 1/0 Slave Unit

I Names and functions

—

EtherCAT.~ ADR I0|284807800|Iﬂﬂ|‘

(1

(2—

’ [::] ;
UNTPS T
mv GX out
=

~

(8) ) (6)

® Terminal arrangement diagram

10to 18 1 3 5 7 8 10 | 12 | 14 |com1

1t09 como| 9 11 13 15

o
N
IS
(<))

HUN 9AB|S Yok J0j suonesydads -/

No. Name Function
) Communications connectors
) Unit power supply connector

(3) Status indicators
)

N

Refer to "6-3 Specifications of Common Areas" in Page 6 - 4.

(4 Node Address setting Switches
Indicates the state of an output contact (ON/OFF).
(5) Output indicators (0 to 15) Not lit: Contact OFF (output OFF state)
Lit in yellow: Contact ON (output ON state)
(6) Output relay Switches a contact.
Connects external devices and the I/O power supply.
(7) Terminal block COMO, COM1: Common terminals
0 to 15: Output terminals
(8) DIN track mounting hook Fixes a Slave Unit to a DIN track.
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7 Digital I/O Slave Unit

@ Reference

Replacing relays
To replace output section relays, first remove the cover using the following procedure.

HEREEN
HAHAAAAAAARHH
o |

(1) Grab the handle with a finger and bend it upward.

(2) The side deflects in the direction of the arrow and the hook is removed.

(3) Press down the relay socket lever in the arrow direction using a driver and so on.
The relay pops up from the socket and can be removed.

@ Reference

Relay actual measurement data

The graphs below show the actual measurement values of relay characteristics sampled from
the production lines. There is some variation in relay characteristics, so use this data for
reference only.

e Maximum switching capacity

°
o
c
S
o
o
E

<
o
c
2
1)

< s g 500 T I
€ E 300 120-VAC resistance load
S =
£ 4 S 20 30 VDC, t="7ms |
= x \ . N, 240 VAG, COS¢ = 0.4
g 3 f N 2 100 NC o ;( 120 VAC, Cqs¢ =‘0.4
8 > 2 3 30 VDC/240 VAC
©
\ / s 90 Resistance load—]
1 \ AC resistance load §' 30 "-/.
S <
5 20 o
05 SN NN
N E !
04 A\ z ~
DC resistance load \ 5 ; N
03 3 30 VDC, t = 40m
2
02 100‘1 2 AN
l—— 0 200 VDC AN
t=7to 40ms
0.1 L
10 20 30 50 100 200 300 500 1000 0.1 02 03 0.5 1 3 4 5
Contact voltage (V) Contact current (A)
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7 Digital I/0O Slave Unit

I Internal circuits diagram
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7 Digital I/O Slave Unit

7-4-4  2-tier Terminal Block Type 8-point Input and 8-point Output Slave Unit
GX-MD1611/MD1621

I Specification

® Common to input section and output section

Item

Specification

GX-MD1611 GX-MD1621

Internal I/O common

NPN PNP

I/O indicators

LED display (yellow)

Unit power supply current
consumption

80 mA max. (for 20.4 to 26.4-VDC power supply voltage)

Weight 190 g max.

Expansion functions No

Short-circuit protection

. No
function
® Input section
Specification
Item
GX-MD1611 GX-MD1621

Input capacity 8 points

15 VDC min. (between each input 15 VDC min. (between each input

ON voltage terminal and the V terminal) terminal and the G terminal)

5 VDC max. (between each input 5 VDC max. (between each input
OFF voltage . . . .

terminal and the V terminal) terminal and the G terminal)
OFF current 1.0 mA max.

Input current

6.0 mA max./input (at 24-VDC)
3.0 mA max./input (at 17-VDC)

ON delay

0.1 ms max.

OFF delay

0.2 ms max.

Input filter value

Without filter, 0.5 ms, 1 ms, 2 ms, 4 ms, 8 ms, 16 ms, 32 ms
(Default setting: 1 ms)

Number of circuits per
common

8 points/common

Isolation method

Photocoupler isolation

I/O power supply method

Supply by 1/0O power supply

I/O power supply current
consumption

5 mA max. (for 20.4 to 26.4-VDC power supply voltage)

GX-series EtherCAT Slave Unit User’s Manual



® Output section

7 Digital /0O Slave Unit

Item

Specification

GX-MD1611 GX-MD1621
Output capacity 8 points
Rated output current 0.5 A/output, 2.0 A/common
1.2 V max. 1.2 V max.

Residual voltage

(0.5 ADC, between each output terminal
and the G terminal)

(0.5 ADC, between each output terminal
and the V terminal)

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

Number of circuits per
common

8 points/common

Isolation method

Photocoupler isolation

1/O power supply method

Supply by 1/O power supply

I/O power supply current

5 mA max. (for 20.4 to 26.4-VDC power supply voltage)

consumption
Error Mode Output Select either hold or clear.
Notes  For the I/0O power supply current value to V and G terminals ,refer to "A-4 I/O Power Supply Current" in

Page A - 33.

GX-series EtherCAT Slave Unit User’s Manual
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7 Digital I/O Slave Unit

I Names and functions

EthercAT™ | ADR omron GX W]

X0 x, N out [OUT]
PR 01234567 0123456867
IN

(1)

® Terminal arrangement diagram

Left side (input) Right side (output)

12 to 22 V1 1 3 5 7 V2| 1 3 5 7 | NC

1to 11 G1| 0 2 4 6 |G2| 0 2 4 6 | NC

No. Name Function
(1) Communications connectors
(2) Unit power supply connector
(3) Status indicators

(4) Node Address setting Switches

Refer to "6-3 Specifications of Common Areas" in Page 6 - 4.

Indicates the state of an input contact (ON/OFF).
(5) Input indicators (0 to 7) Not lit: Contact OFF (input OFF state)

Lit in yellow: Contact ON (inputON state)
Indicates the state of an output contact (ON/OFF).
(6) Output indicators (0 to 7) Not lit: Contact OFF (output OFF state)

Lit in yellow: Contact ON (output ON state)
Connects external devices and the I/O power supply.

<Left side>

V1, G1: Input side 1/0 power supply terminals
(7) Terminal block 0 to 7: Input terminals
<Right side>

V2, G2: Output side I/O power supply terminals

0 to 7: Output terminals
(8) DIN track mounting hook Fixes a Slave Unit to a DIN track.
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7 Digital 1/0 Slave Unit

I Internal circuits diagram

® GX-MD1611 (NPN)
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7 Digital I/O Slave Unit

I Wiring diagram

® GX-MD1611

il

(NPN)

I/O power supply
(24 VDC)

ol

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

Brown (white)

Blue (black)

NPN output 3-wire sensor
(Photoelectric sensor,

proximity sensor)

® GX-MD1621 (PNP)

il

2-wire sensor

(Limit switch, etc.)

I/O power supply
(24 VDC)

Solenoid valve, etc. Solenoid valve, etc.

‘61 ‘0 ‘2 ‘4 ‘6 ‘Gz ‘o ‘2 ‘4 ‘6 ‘NC ‘
i | — LT
- z 2 3 g 2 ——=
VO powersupply | & 5 £ £ £ | 1/O power supply
(24 vDC) e % £ s S (24 VDC)
S 8 8 S 8
[a1] [a2] [a2] o o

PNP output 3-wire sensor

(Photoelectric sensor,
proximity sensor)

2-wire sensor

(Limit switch, etc.)

Solenoid valve, etc. Solenoid valve, etc.
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7 Digital /0O Slave Unit

m Precautions for Correct Use

e The V1 and V2 terminals as well as the G1 and G2 terminals of the /O power supply are not
connected internally. Supply power separately for V1-G1 and V2-G2.

¢ When using an inductive load, such as a solenoid valve, either use a built-in diode for
absorbing the counterelectromotive force or install an external diode.

¢ Do not wire NC terminals.

@ Reference

Wire colors have been changed according to revisions in the JIS standards for photoelectric and
proximity sensors. The colors in parentheses are the wire colors prior to the revisions.
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7 Digital I/O Slave Unit

7-4-5 3-tier Terminal Block Type 16-point Input Slave Unit
GX-ID1612/ID1622

I Specification

Specification

ttem GX-ID1612 GX-ID1622

Input capacity 16 points

Internal I/O common NPN PNP

ON voltage 15 VDC min. (between each input 15 VDC min. (between each input
terminal and the V terminal) terminal and the G terminal)
5 VDC max. (between each input 5 VDC max. (between each input

OFF voltage . . . .
terminal and the V terminal) terminal and the G terminal)

OFF current 1.0 mA max.

6.0 mA max./input (at 24-VDC)

3.0 mA max./input (at 17-VDC)

ON delay 0.1 ms max.

OFF delay 0.2 ms max.

Without filter, 0.5 ms, 1 ms, 2 ms, 4 ms, 8 ms, 16 ms, 32 ms
(Default setting: 1 ms)

Input current

Input filter value

N f circuit .
umber of circuits per 8 points/common

common
Input indicators LED display (yellow)
Isolation method Photocoupler isolation

I/0 power supply method | Supply by I/O power supply
Input device supply

100 mA/point

current
Unit powe.r supply current 90 mA max. (for 20.4 to 26.4-VDC power supply voltage)
consumption
Vo power.supply current 5 mA max. (for 20.4 to 26.4-VDC power supply voltage)
consumption
Weight 370 g max.
Expansion functions No
Short-circuit protection

. No
function

Notes  For the I/0O power supply current value to V and G terminals ,refer to "A-4 I/O Power Supply Current" in
Page A - 33.
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I Names and functions

7 Digital 1/0 Slave Unit

(1

(2)—

@ @

(®)

§

ADR
X0, xt T
IN 0
A

3

2

® Terminal arrangement diagram

1t09

NC[OoO[1]2]3]4

10to18 | V1 |[V1|V1]|V1|V1]|V1

V1 |V1]|V1 V2 |V2([V2|V2]|V2(|V2|V2]|V2|V2

19t027 |G1|1G1|G1|G1|G1|G1

G1]G1|G1 G2|G2|1G2|1G2(G2|1G2|G2(G2|G2

Name

Function

Communications connectors

Unit power supply connector

Status indicators

Refer to "6-3 Specifications of Common Areas" in Page 6 - 4.

Node Address setting Switches

Input indicators (0 to 15)

Indicates the state of an input contact (ON/OFF).
Not lit: Contact OFF (input OFF state)
Lit in yellow: Contact ON (inputON state)

(6)

Terminal block

Connects external devices and the I/O power supply.
<Left side>
V1, G1: I/O power supply terminals
0 to 7: Input terminals
<Right side>
V2, G2: 1/0 power supply terminals
8 to 15: Input terminals

)

DIN track mounting hook

Fixes a Slave Unit to a DIN track.

GX-series EtherCAT Slave Unit User’s Manual
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7 Digital I/O Slave Unit

I Internal circuits diagram

® GX-ID1612 (NPN)

CN IN
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7 Digital /0O Slave Unit

I Wiring diagram

® GX-ID1612 (NPN)

2-wire sensor NPN output 3-wire sensor
(Limit switch, etc.) (Photoelectric sensor,

O O
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7 Digital I/O Slave Unit

m Precautions for Correct Use

e The V1 and V2 terminals as well as the G1 and G2 terminals of the 1/0 power supply are not
connected internally. Supply power separately for V1-G1 and V2-G2.

¢ Do not wire NC terminals.

@ Reference

Wire colors have been changed according to revisions in the JIS standards for photoelectric and
proximity sensors. The colors in parentheses are the wire colors prior to the revisions.
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7 Digital /0O Slave Unit

7-4-6  3-tier Terminal Block Type 16-point Output Slave Unit

GX-0OD1612/0D1622

I Specification

Specification

Item GX-0D1612 GX-0D1622
Output capacity 16 points
Rated current (ON 0.5 A/output, 4.0 A/common
current)
Internal I/O common NPN PNP
1.2V max. 1.2 V max.

Residual voltage

(0.5 ADC, between each output terminal
and the G terminal)

(0.5 ADC, between each output terminal
and the V terminal)

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

Number of circuits per
common

8 points/common

Output indicators

LED display (yellow)

Isolation method

Photocoupler isolation

1/0 power supply method

Supply by 1/0O power supply

Output device supply
current

100 mA/point

Unit power supply current
consumption

90 mA max. (for 20.4 to 26.4-VDC power supply voltage)

I/O power supply current

5 mA max. (for 20.4 to 26.4-VDC power supply voltage)

consumption

Weight 370 g max.

Expansion functions No

Error Mode Output Select either hold or clear.

Short-circuit protection
function

No

Notes
Page A - 33.
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7 Digital I/O Slave Unit

I Names and functions

©) @ ()
EthertAT [y @) T ) 1
™ L/:: 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
. L O 0O 00O o-d o o L OO0 o0o0o0oood

¢ (|
=
o]

UNIT PS
2) 2= o o o

() (6)

® Terminal arrangement diagram

1t09 NC|O|1 2|34 ]|5]|6]|7 NC| 8 [9 [10 [11 |12 |13 |14 |15

10to18 | V1 [V1|[V1|V1|[V1|[V1]|V1]|V1]|V1 V2 |V2 |V2|V2|V2|V2|V2]|V2|V2

19t027 |G1|[G1|G1|G1|[G1|[G1|G1|G1|G1 G2|G2|1G2|1G2|G2(G2|G2|G2|G2

No. Name Function
(1) Communications connectors
(2) Unit power supply connector
(
(

Refer to "6-3 Specificati fC Areas" in P 6-4.
3) | Status indicators efer to pecifications of Common Areas" in Page

4) Node Address setting Switches

Indicates the state of an output contact (ON/OFF).
(5) Output indicators (0 to 15) Not lit: Contact OFF (output OFF state)

Lit in yellow: Contact ON (output ON state)
Connects external devices and the I/O power supply.

<Left side>

V1, G1: 1/O power supply terminals

(6) Terminal block 0 to 7: Output terminals
<Right side>

V2, G2: 1/0 power supply terminals

8 to 15: Output terminals
(7) DIN track mounting hook Fixes a Slave Unit to a DIN track.
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7 Digital 1/0 Slave Unit

I Internal circuits diagram

® GX-0D1612 (NPN)

e ng'” V1 24 VDC
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RX+ |© Gt
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(@) Physical
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7 Digital I/O Slave Unit

I Wiring diagram

® GX-OD1612 (NPN)

O O
NC o, [1 2 3 4 5 6 7 NC |8 9 10 |11 (12 |13 |14 |15
V1 1._ V1._ V1] V1 V1 (V1 [V1 V1 V2 V2 |V2 V2 V2 |v2 V2 |V2 |V2
G‘L_ 51 GL‘I. G1] |G1 |G1 |G1 |G1 |G1 G2 |G2 |G2 |G2 |G2 |G2 |G2 |G2 |G2
O O
— SR A= s

|

1/0 power supply
(24 vDC)

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

Solenoid valve, etc. NPN input 3-wire
external device

(Emitter of
photoelectric sensor)
® GX-OD1622 (PNP)
O O
NC Jo, 1[2 [3 [4 [5 |6 |7 NC (8 |9 [0 11 2 13 |14 |15
ViYL VI Vi vt v v v V2 v2 vz V2 [v2 [v2 [v2 |v2 |v2
G1 |61 |61 |[e1| |61 |61 |61 |61 |61 G2 |G2 |62 |62 |G2 |62 |G2 [G2 |G2
O O
— = S
=il
1/0 power supply § T =z
(24 VDC) = ¢ =
3 5 £
o o
Solenoid valve, etc. PNP input 3-wire
external device
(Emitter of
photoelectric sensor)
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7 Digital /0O Slave Unit

m Precautions for Correct Use

e The V1 and V2 terminals as well as the G1 and G2 terminals of the /O power supply are not
connected internally. Supply power separately for V1-G1 and V2-G2.

e Use a maximum current of 500 mA for each V1, V2, G1, and G2 terminals aside from the 1/O
power supply terminals.

¢ When using an inductive load, such as a solenoid valve, either use a built-in diode for
absorbing the counterelectromotive force or install an external diode.

¢ Do not wire NC terminals.

@ Reference

Wire colors have been changed according to revisions in the JIS standards for photoelectric and
proximity sensors. The colors in parentheses are the wire colors prior to the revisions.
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7 Digital I/O Slave Unit

7-4-7  3-tier Terminal Block Type 8-point Input and 8-point Output Slave Unit
GX-MD1612/MD1622

I Specification

® Common to input section and output section

Item

Specification

GX-MD1612 GX-MD1622

Internal I/O common

NPN PNP

I/O indicators

LED display (yellow)

Unit power supply current
consumption

90 mA max. (for 20.4 to 26.4-VDC power supply voltage)

Weight 370 g max.

Expansion functions No

Short-circuit protection

. No
function
® Input section
Specification
Item
GX-MD1612 GX-MD1622

Input capacity 8 points

ON voltage

15 VDC min. (between each input
terminal and the V terminal)

15 VDC min. (between each input
terminal and the G terminal)

OFF voltage

5 VDC max. (between each input
terminal and the V terminal)

5 VDC max. (between each input
terminal and the G terminal)

OFF current

1.0 mA max./input

Input current

6.0 mA max./input (at 24-VDC)
3.0 mA max./input (at 17-VDC)

ON delay

0.1 ms max.

OFF delay

0.2 ms max.

Input filter value

Without filter, 0.5 ms, 1 ms, 2 ms, 4 ms, 8 ms, 16 ms, 32 ms
(Default setting: 1 ms)

Number of circuits per
common

8 points/common

Isolation method

Photocoupler isolation

I/O power supply method

Supply by 1/0O power supply

Input device supply

100 mA/point
current
Vo power.supply current 5 mA max. (for 20.4 to 26.4-VDC power supply voltage)
consumption

GX-series EtherCAT Slave Unit User’s Manual



® Output section

7 Digital /0O Slave Unit

Item

Specification

GX-MD1612 GX-MD1622
Output capacity 8 points
Rated output current 0.5 A/output, 2.0 A/common
1.2 V max. 1.2 V max.

Residual voltage

(0.5 ADC, between each output terminal
and the G terminal)

(0.5 ADC, between each output terminal
and the V terminal)

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

Number of circuits per
common

8 points/common

Isolation method

Photocoupler isolation

1/O power supply method

Supply by 1/O power supply

Output device supply 100 mA/point
current
-~ power.supply current 5 mA max. (for 20.4 to 26.4-VDC power supply voltage)
consumption
Error Mode Output Select either hold or clear.
Notes  For the I/O power supply current value to V and G terminals ,refer to "A-4 /O Power Supply Current” in

Page A - 33.

GX-series EtherCAT Slave Unit User’s Manual

HUN 9AB|S Yok J0j suonesydads -/

N

ZC9LAN/ZLILAN-XD

Hun 8Ae|g IndinQ julod-g pue Induj Julod-g 8dA| doolg jeulwial Jei-¢ /-4,




7 Digital I/O Slave Unit

I Names and functions

@ @ ®) (6)

Ethercal™ I ;‘lam T O ; . O 1
™ ﬁ:] IN 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
VA - e e e e o [y o o B L I o o o wm
(1) - o] ﬁ
“"[Cj o o
@Q—ogalE | 5 o

® Terminal arrangement diagram

1t09 NC|O|1 |23 |4 ]|5]|6]|7 NC|O |1 ]2 |3 |4 |5 (|67

10to 18 V1 [{V1|V1(V1]|V1]|V1([V1]V1|V1 V2 |V2 [V2|V2|V2(|V2]|V2|V2|V2

1910 27 G1|G1|G1|G1|G1|[G1|G1|G1|G1 G2|1G2|1G2|1G2|1G2|(G2(G2|G2|G2

No. Name Function
(1) Communications connectors
(2) Unit power supply connector
(
(

— Refer to "6-3 Specifications of Common Areas" in Page 6 - 4.
3) Status indicators

4) Node Address setting Switches

Indicates the state of an input contact (ON/OFF).
(5) Input indicators (0 to 7) Not lit: Contact OFF (input OFF state)

Lit in yellow: Contact ON (inputON state)
Indicates the state of an output contact (ON/OFF).
(6) Output indicators (0 to 7) Not lit: Contact OFF (output OFF state)

Lit in yellow: Contact ON (output ON state)
Connects external devices and the 1/0 power supply.

<Left side>

V1, G1: Input side 1/0O power supply terminals
(7) Terminal block 0 to 7: Input terminals
<Right side>

V2, G2: Output side I/0 power supply terminals

0 to 7: Output terminals
(8) DIN track mounting hook Fixes a Slave Unit to a DIN track.
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7 Digital 1/0 Slave Unit

I Internal circuits diagram

® GX-MD1612 (NPN)

CN IN
X+ |O ———® V1 24VDC
TX- ©
RX+ ©Q B Photocoupler ® G1
_ © =
el | | e +— 3 ® Vi
< ; sYA:| ©
© Physical AT TR =5
©) layer 2 © 0to7
TX+ anour Internal I -.—@ G1
TX— ©© circuits : :
RX+ |©
RX- | © ———© V2 24VDC
©© —© G2
©© N ® V2
- ' ® 0to7
UNTPS M peoc T 1 ©
+ |© converter Photocoupler 3
v |© (No-isolation I ' ® G2
— type) .

® GX-MD1622 (PNP)

HUN 9AB|S Yok J0j suonesydads -/

CN IN
TX+ ©O —© V1 24VDC
TX- ©
RX+ |© —© G1
RX- ©© Photocoupler ® Vi 7
©] ¥ =
(@) Physical i L =1 3 © O0to7
© layer { ::]f!!]i G
CN OUT b L i 32 ? © G1 gz
@+ |© Internal c d
TX- © circuits %
RX+ |© V2 24VDC >
RX- © 2
© G2 >
©© O
© V2 3
N
UNITPS  Tbec 0io7
+V |© converter
v |© (No-isolation G2
— type)
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7 Digital I/O Slave Unit

I Wiring diagram

® GX-MD1612 (NPN)

O O
NC o, [1 J2 3 [+ 5 [6 |7 N o [1 2 3 [4 58 [6 [7
— o—— —®
vi (Y1 v vl vt vt vt vt v v2 2 [v2 [ve| [v2 [v2 |v2 [v2 |v2
Lo —| e
61 |61 [61 |le1 |61 |61 |61 [61 |Gt G2 |62 [[e2 [le2| |62 |62 |62 |62 |G2
* > —e *— —e
O O
— o =
i“; i“‘_
/0 power supply[ = g g 5 @ | 1/0 power 3 )
(24 VDC) s 2 S £ 5| supply s £z
s 3 2 £ 5| (24vDo) 2 £ 3
g 3 5 5 8 3 5 £
@ m N @ m m o a

2-wire sensor NPN output 3-wire
(Limit switch, etc.) sensor
(Photoelectric sensor,
proximity sensor)

® GX-MD1622 (PNP)

Solenoid valve, etc.

NPN input 3-wire
external device
(Emitter of
photoelectric sensor)

O O
NCJo_ 1 2 [3 [+ [5 [6 |7 NCfoo 1 2 [3 [4 |5 [6 |7
o o— —
vio v [vi v vt vt vt vt e v2 (12 [v2 |v2| lv2 |v2 [v2 |v2 |v2
—o o— o—
G1 |61 |[e1 [[61 |61 |61 |61 |61 |61 G2 |2 [c2 [|e2] |62 |62 |62 |62 |G2
~— —e o— —|—e
O O
_ b~
i“_— i“_— _‘
I/0 power supply [ = X ¥ T = 1/0 power g T T
(24 vVDC) R S = =| supply s ° %
ps = = : = c =
e 2 s 8 §|IW $ 8¢
55} 5] 0N m ™ o o a

2-wire sensor PNP output 3-wire
(Limit switch, etc.) sensor
(Photoelectric sensor,
proximity sensor)

Solenoid valve, etc.

PNP input 3-wire
external device
(Emitter of
photoelectric sensor)
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7 Digital /0O Slave Unit

m Precautions for Correct Use

e The V1 and V2 terminals as well as the G1 and G2 terminals of the /O power supply are not
connected internally. Supply power separately for V1-G1 and V2-G2.

e Use a maximum current of 500 mA for each V1, V2, G1, and G2 terminals aside from the 1/O
power supply terminals.

¢ When using an inductive load, such as a solenoid valve, either use a built-in diode for
absorbing the counterelectromotive force or install an external diode.

¢ Do not wire NC terminals.

@ Reference

Wire colors have been changed according to revisions in the JIS standards for photoelectric and
proximity sensors. The colors in parentheses are the wire colors prior to the revisions.
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7 Digital I/O Slave Unit

7-4-8 e-CON Connector Type 16-point Input Slave Unit
GX-ID1618/ID1628

I Specification

Specification

ttem GX-ID1618 GX-ID1628

Input capacity 16 points

Internal I/O common NPN PNP

ON voltage 15 VDC min. (between each input 15 VDC min. (between each input
terminal and the V terminal) terminal and the G terminal)
5 VDC max. (between each input 5 VDC max. (between each input

OFF voltage . . . .
terminal and the V terminal) terminal and the G terminal)

OFF current 1.0 mA max.

6.0 mA max./input (at 24-VDC)

3.0 mA max./input (at 17-VDC)

ON delay 0.1 ms max.

OFF delay 0.2 ms max.

Without filter, 0.5 ms, 1 ms, 2 ms, 4 ms, 8 ms, 16 ms, 32 ms
(Default setting: 1 ms)

Input current

Input filter value

Number of circuits per 16 points/common

common
Input indicators LED display (yellow)
Isolation method No isolation

I/0 power supply method | Supplied from unit power supply
Input device supply

100 mA/point
current
Unit powe.r supply current 150 mA max. (for 20.4 to 26.4-VDC power supply voltage)
consumption
Weight 140 g max.
Expansion functions No
S ort. circuit protection Available (Operates at 50 mA/point min.)
function

Notes  For the I/0O power supply current value to V and G terminals ,refer to "A-4 I/O Power Supply Current" in
Page A - 33.
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7 Digital 1/0 Slave Unit

I Names and functions

h

EERBEIEE
e | (BB E e

DC24V
- INPUT N

(1

il

A

5
il

() (6)

N

1

® Terminal arrangement diagram g

(4]

* GX-ID1618 * GX-ID1628 g’

o 1 2 3 4 5 6 7 012345672"

v I MY Y WY W MY T T o [Tvo |l Tva vz || v T va T vs [ ve ||| ve g

2 |[nel{|[nel|{[ne||[[nc ||| ne|l|[nelf|[nclllIncll 2 |[nelf|[ne]|{ne]) [ ne ]l | nel||[ nelf|[ne]|[[n] o

1 e o Y e e

4 |[inof] [ int] {1 in2| [ N3] | 14| [ ins] || e[| 1n7 4 |[iNo|{[ N[l ]|z | {| N3 [[ {|ia || [ 5| f[[ e | N7 Z

I N NI O A IS 7
offv Y IE Y Y LY Y I 1 |[ve ||| ve |[|[viol[v1t]f{fviz][|v13|[|[v14]|||v15
2 |||l we]l[[ ]l |[ne]l|ncl|Inc]l|nc|l|inc]l 2 |ne]i|ine]l|lne]l|Ine]l I el ne]l [ ne]| | nc]
3 || as |||l so |[{[ctol{{[c1]Ier2|||[etalf|[erel||[cts]l 3 |[]l|[c |l el I c]li[c]e/|fc
O 1 e e e e e 1 e |

No Name Function

1) Communications connectors
(2) Unit power supply connector
3) Status indicators

(4) Node Address setting Switches

Refer to "6-3 Specifications of Common Areas" in Page 6 - 4.

Indicates the state of an input contact (ON/OFF).

(5) Input indicators (0 to 15) Not lit: Contact OFF (input OFF state)
Lit in yellow: Contact ON (inputON state)

(6) I/O connectors (0 to 15) Connects an external device.

(7) DIN track mounting hook Fixes a Slave Unit to a DIN track.
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7 Digital I/O Slave Unit

I Internal circuits diagram

® GX-ID1618 (NPN)

CN IN
X+ |©
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® GX-ID1628 (PNP)
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7 Digital 1/0 Slave Unit

I Wiring diagram

® GX-ID1618 (NPN)

!
vI[|v]|v vI[|v]|v v |v
NC| |NC| |[NC| [Nc| |Nc| |Nc| |Nc| [NC
Go| |G1| |G2| |G3| |G4| |G5| |G6| |GT7
INO| |INT| |IN2| |IN3| |IN4| |IN5| |IN6| |IN7
v||v VIi|v]|v]]|v|]|v]]|v
NC| [NC| |NC| |NC| |NC| |NC| [NC| [NC
G8| |Go | |G10| |611| |G12| |G13| |G14| |G15
IN8| |IN9| [IN10| |IN11| |IN12| [IN13| [IN14| |IN15 :
— i G (7]
k-]
o
(2]
=
(4]
Q
L L === =
[CR o 9
£ 3 £ £ 8 S
2 3 - £ 2 7
c 7 S x =
: 2 ¢ 5 3 g
o m m m @ m
. . Q
2-wire sensor NPN output 3-wire sensor o
(Limit switch, etc.) (Photoelectric sensor, w
proximity sensor) E:
(1]
c
=]
2.

® GX-ID1628 (PNP)

N

proximity sensor)

@ Reference

Wire colors have been changed according to revisions in the JIS standards for photoelectric and
proximity sensors. The colors in parentheses are the wire colors prior to the revisions.
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7 Digital I/O Slave Unit

7-4-9

e-CON Connector Type 16-point Output Slave Unit
GX-0OD1618/0D1628

I Specification

Specification

Item GX-OD1618 GX-OD1628
Output capacity 16 points
Rated current (ON 0.5 A/output, 4.0 A/common
current)
Internal I/O common NPN PNP
1.2 V max. 1.2 V max.

Residual voltage

(0.5 ADC, between each output terminal
and the G terminal)

(0.5 ADC, between each output terminal
and the V terminal)

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

Number of circuits per
common

16 points/common

Output indicators

LED display (yellow)

Isolation method

Photocoupler isolation

I/O power supply method

Supply by 1/0 power supply

Output device supply
current

100 mA/point

Unit power supply current
consumption

80 mA max. (for 20.4 to 26.4-VDC power supply voltage)

Weight

130 g max.

Expansion functions

No

Error Mode Output

Select either hold or clear.

Short-circuit protection
function

No

Notes
Page A - 33.

For the 1/0 power supply current value to V and G terminals ,refer to "A-4 I/O Power Supply Current" in
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7 Digital 1/0 Slave Unit

I Names and functions

(7) (8) (6)
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4 ||OUT[[|OUT[[{|OUT(|[|OUT|[[|OUT|| || OUT||[]OUT|||{OUT
0 1 2 3 4 5 6 7

©
©
-
o
-
-
-
N
-
w
-
SN
-
[,

4 [[OUT|[|OUT]{[|OUT||{OUT|{]|QUT||||OUT|||{CUT|{||OUT
8 9 10 11 12 13 14 15

No. Name Function
(1) Communications connectors
2) Unit po-w e.r supply connector Refer to "6-3 Specifications of Common Areas" in Page 6 - 4.
(3) Status indicators
(4) Node Address setting Switches

Indicates the state of an output contact (ON/OFF).
(5) Output indicators (0 to 15) Not lit: Contact OFF (output OFF state)

Lit in yellow: Contact ON (output ON state)

(6) I/O connectors (0 to 15) Connects an external device.
(7) I/O power supply connector Supplies the I/O power.
(8) DIN track mounting hook Fixes a Slave Unit to a DIN track.
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7 Digital I/O Slave Unit

I Internal circuits diagram

® GX-OD1618 (NPN)
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7 Digital /0O Slave Unit

I Wiring diagram

® GX-OD1618 (NPN)
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7 Digital I/O Slave Unit

|-_l7| Precautions for Correct Use

¢ The I/O power supply connectors are equipped with two sets of V and G terminals. One set of
terminals is used for the 1/0 power supply for the unit, and the other set is used for the /O
power supply to the next unit. Use a maximum current of 4 A per terminal.

e When using an inductive load, such as a solenoid valve, either use a built-in diode for
absorbing the counterelectromotive force or install an external diode.

@ Reference

Wire colors have been changed according to revisions in the JIS standards for photoelectric and
proximity sensors. The colors in parentheses are the wire colors prior to the revisions.

7 -52 GX-series EtherCAT Slave Unit User’s Manual



7 Digital /0O Slave Unit

7-4-10 e-CON Connector Type 8-point Input and 8-point Output Slave Unit
GX-MD1618/MD1628

I Specification

® Common to input section and output section

Specification

Item

GX-MD1618

GX-MD1628

Internal I/O common

NPN

PNP

1/0 indicators

LED display (yellow)

Unit power supply current

120 mA max. (for 20.4 to 26.4-VDC power supply voltage)

consumption
Weight 140 g max.
Expansion functions No

Short-circuit protection
function

Available at input section only (Operates at 50 mA/point min.)

® Input section

Item

Specification

GX-MD1618

GX-MD1628

HUN 9AB|S Yok J0j suonesydads -/

Input capacity 8 points
ON voltage 15 VF)C min. (between gach input 15 V.DC min. (between gach input
terminal and the V terminal) terminal and the G terminal)
5 VDC max. (between each input 5 VDC max. (between each input
OFF voltage terminal and Sthe V terminal) i terminal and (the G terminal) i 7
OFF current 1.0 mA max.
6.0 mA max./input (at 24-VDC
Input current 3.0 mA max./inzut Eat 17-VDC; g
ON delay 0.1 ms max. O
OFF delay 0.2 ms max. g
) Without filter, 0.5 ms, 1 ms, 2 ms, 4 ms, 8 ms, 16 ms, 32 ms 2
Input filter value ) g
(Default setting: 1 ms) %
[e3]

Number of circuits per
common

8 points/common

Isolation method

No-isolation

1/0 power supply method

Supplied from unit power supply

Input device supply

100 mA/point
current
-~ power.supply current 5 mA max. (for 20.4 to 26.4-VDC power supply voltage)
consumption

GX-series EtherCAT Slave Unit User’s Manual

Hun aAe|S IndinQ juiod-g pue nduj iod-g adA] J0j08uu0) NOD-2 OL-p-/




7 Digital I/O Slave Unit

® Output section

Item

Specification

GX-MD1618 GX-MD1628
Output capacity 8 points
Rated output current 0.5 A/output, 2.0 A/common
1.2V max. 1.2V max.

Residual voltage

(0.5 ADC, between each output terminal
and the G terminal)

(0.5 ADC, between each output terminal
and the V terminal)

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

Number of circuits per
common

8 points/common

Isolation method

Photocoupler isolation

I/0 power supply method

Supply by I/O power supply

Output device supply

100 mA/point
current
Vo power.supply current 5 mA max. (for 20.4 to 26.4-VDC power supply voltage)
consumption

Error Mode Output

Select either hold or clear.

Notes
Page A - 33.

For the 1/0 power supply current value to V and G terminals ,refer to "A-4 I/O Power Supply Current" in
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7 Digital 1/0 Slave Unit

I Names and functions
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2 |INC NC NC NC NC NC NC NC 2 |INC NC NC NC NC NC NC NC p-]
L — ] ] —] [ [ [ 3] ] ] | — p
3 || GO G1 G2 G3 G4 G5 G6 G7 3 ||G1 G1 G1 G1 G1 G1 G1 G1 ?,,
4 ||INO IN1 IN2 IN3 IN4 INS IN6 IN7 4 [|INO IN1 IN2 IN3 IN4 INS IN6 IN7
8 9 10 11 12 13 14 15 8 9 10 11 12 13 14 15
1 \% Vv \% \ \% \Y \% \ 1 \% \% \% \% \ \Y% \% \%
L ] ] =] | —] L H— ] ] ] —] o
2 ||NC NC NC NC NC NC NC NC 2 ||INC NC NC NC NC NC NC NC x
—— — — — — l— — —— — — — — —— —— — — z
3|l G G G G G G G G 3|l G G G G G G G G 9
L ] ] ] | —] L ] = =] ] | =] .
4 |lout|][|ouT|[{jouT||{fouT]|||ouT|{{fouT||[|ouT]||[ouT 4 [lout||{fouT|||fouT|||fouT||}fouT||]|ouT]|||ouT]|||ouT >
| 0 |l fj L2 )L JfjLa (LS df)Le JfL7 ] SO | || | | W | e | | W | o | | e | | =
9
(o]
N
" [e3]
No. Name Function

) Communications connectors
(2) Unit power supply connector

)

)

Status indicators Refer to "6-3 Specifications of Common Areas" in Page 6 - 4.

Node Address setting Switches

Indicates the state of an input contact (ON/OFF).
(5) Input indicators (0 to 7) Not lit: Contact OFF (input OFF state)

Lit in yellow: Contact ON (inputON state)
Indicates the state of an output contact (ON/OFF).
(6) Output indicators (0 to 7) Not lit: Contact OFF (output OFF state)

Lit in yellow: Contact ON (output ON state)
Connects an external device.

<Top side>
7) I/O connectors (0 to 15) For input device
<Bottom side>

For output device
(8) I/O power supply connector Supplies the /O power. (For output device)

9) DIN track mounting hook Fixes a Slave Unit to a DIN track.
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7 Digital I/O Slave Unit

I Internal circuits diagram

® GX-MD1618 (NPN)

CNIN
X+ |© =7 Photocoupler ]
TX- @@ § ! 8 ?\l/g:
S;(J, o P 5 Short-circuit : o] Go
o . ___f_}{___f‘»' = protection element o N0
@ Q
(@) Physical i
©) layer @
CNOUT 3
X+ |© 5 .
™ | © I s iy
RX+ |© g " g‘ L o) Vv
%o 5 10 =l o| NC
@@ = (\!!\ _}Photocoupler Q| G
o , © | OUTO
o 5 —
UNIT PS
ik DC-DC LL )
+V O converter __8 x
v |© (No-isolation
— type) L o|a
0| G

® GX-MD1628 (PNP)

CN IN -
X+ |© = Photocoupler =
TX- © =
e | N s & Shortcircuit | [ |
R @z | ___f Yy % *g_ I | protection element _8 \,\1(():
@) Physical = O | G1
© layer g INO
CN OUT o 6
X+ |© 5 Vv
o O© % ] Q| V
RX+ |© ° ol a
= 2 2 3):
(@) | = O |
[ z > —
% e P o v
“F--X Photocoupler ©| NC
UNIT PS oG
o] oot © | OUTO
W |© converter 53] Q]
v |© (No-isolation I%
— type) =
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7 Digital /0O Slave Unit

I Wiring diagram

® GX-MD1618 (NPN)

VA (v e va | e v v v
NC| |[NC| |NC| [NC| |Nc| |NC| |NC| |NC
v Leo 61| |62| |63| |64 | |G5| |G6| |G7
+ v INO IN1 IN2 IN3 IN4 IN5 IN6 IN7
T S e e e o = =
— Vv % v % % v v %
I/O power supply G — — — — — — —
(24 VDC) NC| |Nc| [Nc| [Nc| |Nc| [NC| [NC| [NC
G G G| |G G G G G
ouT OuUT| |ouT ouT ouT ouT ouT ouT ~
|' 0 1 2 3 4 5 6 7 A
= & N [7)
°
@
(2]
=
(2]
Q
T = S © = S °© X s
5 s g £ 3 2 E3 S
Z c 2 & c z =3 o
g X =
s 3 g 2 3 2% 2 g
o m m 0 m M m o m
2-wire sensor Solenoid valve, etc. NPN input 3-wire NPN output 3-wire §
(Limit switch, etc.) external device sensor PP
(Emitter of (Photoelectric sensor, E:
photoelectric sensor) proximity sensor) g
=
2.
® GX-MD1628 (PNP)
!
QN
RN
A T so
vo | [vi| |v2| |va| |va| |vs| |ve]| |v7 >0
]
Ne| [Nc| [Nc| [Nc| Nc| [Nc| [Ne| |Ne &?8
4
G1| |e1| |61| |61 |61]| |61 |61 |61
v — — [ Sl [ Sl B Tl 9o
| + INO IN1 IN2 IN3 IN4 IN5 IN6 IN7 (o] g
pp— v [ il I Schil I ol I Bl (O el N 3
T— - © @
G Q
% % v v % v v v o
1/O power supply G — — — — — — — =
(24 VDC) NC| INC| |NC| [NC| [NC| |NC| [NC| |NC o
35
— G G G G G G G G g
ouT OuUT| |OoUuT ouT ouT ouT ouT ouT 'Cli
|_L L) 2y 8] 4y 5] 6] 7] o,
— 4 Ny =
=)
©
=%
Q
>
—_ —_ —_ —_ o
T X T e X T 2 ¥ @
8 £ 55 © £ 38 5
(=4 X 3
52 3 8 £ 8 25 8 >
& o o O m O m o 8
2-wire sensor Solenoid valve, etc. PNP input 3-wire PNP output 3-wire '§
(Limit switch, etc.) external device sensor "m"
(Emitter of (Photoelectric sensor, g
photoelectric sensor) proximity sensor) @
c
>
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7 Digital I/O Slave Unit

m Precautions for Correct Use

e The I/O power supply connectors are equipped with two sets of V and G terminals. One set of
terminals is used for the 1/0O power supply for the unit, and the other set is used for the 1/O
power supply to the next unit. Use a maximum current of 4 A per terminal.

¢ When using an inductive load, such as a solenoid valve, either use a built-in diode for
absorbing the counterelectromotive force or install an external diode.

@ Reference

Wire colors have been changed according to revisions in the JIS standards for photoelectric and
proximity sensors. The colors in parentheses are the wire colors prior to the revisions.

7 -58 GX-series EtherCAT Slave Unit User’s Manual



7 Digital /0O Slave Unit

7-4-11 e-CON Connector Type 32-point Input Slave Unit
GX-ID3218/ID3228

I Specification

Specification

item GX-ID3218 GX-ID3228

Input capacity 32 points

Internal 1/0O common NPN PNP

ON voltage 15 VDC min. (between each input 15 VDC min. (between each input
terminal and the V terminal) terminal and the G terminal)
5 VDC max. (between each input 5 VDC max. (between each input

OFF voltage . . . .
terminal and the V terminal) terminal and the G terminal)

OFF current 1.0 mA max.

6.0 mA max./input (at 24-VDC)

3.0 mA max./input (at 17-VDC)

ON delay 0.1 ms max.

OFF delay 0.2 ms max.

Without filter, 0.5 ms, 1 ms, 2 ms, 4 ms, 8 ms, 16 ms, 32 ms
(Default setting: 1 ms)

Input current

Input filter value

N f circuit: .
umber of circuits per 32 points/common

common
Input indicators LED display (yellow)
Isolation method No isolation

HUN 9AB|S Yok J0j suonesydads -/

I/0 power supply method | Supplied from unit power supply
Input device supply

current 100 mA/point 7
Unit powe.r supply current 230 mA max. (for 20.4 to 26.4-VDC power supply voltage)
consumption
Weight 220 g max.
Expansion functions No
hort-circui i . . .
S orF circuit protection Available (Operates at 50 mA/point min.)
function

Notes  For the I/O power supply current value to V and G terminals ,refer to "A-4 /O Power Supply Current” in
Page A - 33.
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7 Digital I/O Slave Unit

I Names and functions

(1 .

N

UNIT PS
i D)pay

W -

(2)—

® Terminal arrangement diagram

e GX-ID3218
IN1 IN2

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
v e e e e e
0 e e e s e e e e e e e e
Y ey e e 1 e o e e e ey e o e g e 1 e e
4 || INO IN1 IN2 IN3 IN4 INS IN6 IN7 4 ||INO IN1 IN2 IN3 IN4 IN5 IN6 IN7

8 9 10 1" 12 13 14 15 8 9 10 11 12 13 14 15
e e e e e e e
. [Nellllirelimelmelimellitelimel - [Rellmelmelimellimelmel~elle

0o e e e e e e e e e e e e

w
9]
@
©
Q
o

| @

IN
z
[e3)

N IN12]|[[IN13 || []IN14]]||IN15 4 ||IN8

©
=
=
o
=
=
=
z
©

INTO[|[{INTH| [JINT2[] [|IN13 ]| |[IN14]||]IN15

e GX-ID3228
IN1 IN2

| -

1|1Vv8 V9 V10 || ||V11 V12 VA3 ||| V14 ||| V15 11/Vv8 V9 V10 || ||V11 V12 VA3 ||| V14 ||| V15

7 -60 GX-series EtherCAT Slave Unit User’s Manual



7 Digital /0O Slave Unit

No. Name Function
) Communications connectors
(2) Unit power supply connector
)
)

Status indicators Refer to "6-3 Specifications of Common Areas" in Page 6 - 4.

Node Address setting Switches

Indicates the state of an input contact (ON/OFF).
Not lit: Contact OFF (input OFF state)
Lit in yellow: Contact ON (inputON state)

(6) I/O connectors (0 to 15 x 2) Connects an external device.

(7) DIN track mounting hook Fixes a Slave Unit to a DIN track.

Input indicators
(IN1 0 to 15, IN2 0 to 15)

HUN 9AB|S Yok J0j suonesydads -/

N
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7 Digital I/O Slave Unit

I Internal circuits diagram

® GX-ID3218 (NPN)

CN IN
™+ |©
™™ | ©
RX+ ©O
- © I
RX o = Photocoupler B o] v
< 3 © | NC
© Physical 5 Short-circuit o | co
© layer - rotection element
CNOUT 2 E O] INo
™+ |© 3
TX- © S
RX+ @ ©
RX- © g -
©@ £ 5 If OV
© 5 Short-circuit ; O Ne
5 X :
© 5 protection element O | G1
UNIT PS =3 © | IN1
— DC-DC -
WV |© converter
v |© (No-isolation
— type)
® GX-ID3228 (PNP)
CNIN
Short-circuit
%ﬁ ©© protection element Q| Vo
RX+ |© g NC
RX- | © ©| G
@@ =7 Photocoupler —: o INo
© Physical J . 8
©) layer { Y % bt
CN OUT " < §
™+ O 5 = ¢ [ Shortcircuit
™X- | © £ —— 17| protection element Q| V1
RX+ |© © © | NC
RX— @@ g Q| G
o 2 = O | INT
) =
© N 3
/ =
UNIT PS Q
1 DC-DC S
+ O converter L
v |© (No-isolation
o type)
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7 Digital 1/0 Slave Unit

I Wiring diagram

® GX-ID3218 (NPN)

Y
vi]|v]||v VI|v]|v V||V — vVi|v]|v vI||v]||v V||V
NC| |NC| |[NC| [NC| |NC| |NC| |NC| |NC NC| |NC| |NC| |[NC| [NC| |NC| |NC| |NC
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Q
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@ Reference e
&

Wire colors have been changed according to revisions in the JIS standards for photoelectric and N
[ee]

proximity sensors. The colors in parentheses are the wire colors prior to the revisions.
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7 Digital I/O Slave Unit

7-4-12 e-CON Connector Type 32-point Output Slave Unit
GX-0D3218/0D3228

I Specification

Specification

Item GX-0D3218 GX-OD3228
Output capacity 32 points
Rated current (ON 0.5 A/output, 4.0 A/common
current)
Internal I/O common NPN PNP
1.2 V max. 1.2 V max.

Residual voltage

(0.5 ADC, between each output terminal
and the G terminal)

(0.5 ADC, between each output terminal
and the V terminal)

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

Number of circuits per
common

16 points/common

Output indicators

LED display (yellow)

Isolation method

Photocoupler isolation

I/O power supply method

Supply by 1/0 power supply

Output device supply
current

100 mA/point

Unit power supply current
consumption

100 mA max. (for 20.4 to 26.4-VDC power supply voltage)

Weight

210 g max.

Expansion functions

No

Error Mode Output

Select either hold or clear.

Short-circuit protection
function

No

Notes
Page A - 33.

For the 1/0 power supply current value to V and G terminals ,refer to "A-4 I/O Power Supply Current" in
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7 Digital I/0O Slave Unit

I Names and functions

0 1 2 3 4 5 6

EtherCAT.—

(1

ol

g2 | [ —

® Terminal arrangement diagram

HUN 9AB|S Yok J0j suonesydads -/

OouUT1 ouT2
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
1| v \Y \Y v v \Y \Y Y 1| v v \Y Y \Y v v \Y
2 [[NC |[[I NC [[INC [{]INC || NC ||{[ NC ||| Ne ||| Ne 2 [[NC ||| NC [[{| NC [[]INC [[]INC || NC ||| Ne ]| Ne
3|lG G G G G G G G 3|l G G G G G G G G
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2 [INC|[]INC [[{NC [I{[NC ||| N ||| NC ||| NC [[]|NC 2 [[NC[[INc [[INC [{]INC || NC ||| NC | || Ne ]| Ne N
sllae|IfclilleIlell{lcfellllellllc slle{lflc|Illcille eIl clllfec o
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B- || | i | ] ool | o | | S | | W | ) SE | ) | 8 ||| Lo || Lrodf L) L) [Ls ] L] | Ls 8
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e}
o
3
No. Name Function 5]
(1) Communications connectors i
2) | Unit power supply connector _ ) 3
2) p_ - il Refer to "6-3 Specifications of Common Areas" in Page 6 - 4. @
(3) Status indicators S
(4) Node Address setting Switches B
3
- Indicates the state of an output contact (ON/OFF). =
Output indicators . o
(5) (OU?I'1 0to 15, OUT2 0 to 15) Not lit: Contact OFF (output OFF state) =
’ Lit in yellow: Contact ON (output ON state) a
(6) I/O connectors (0 to 15 x 2) Connects an external device. ¥
(7) I/0 power supply connectors ( x 2) | Supplies the 1/0O power. 2
]
(8) DIN track mounting hook Fixes a Slave Unit to a DIN track. ;
X
o
o)
w
N
®
o
o)
w
N
N
[e3]
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7 Digital I/O Slave Unit

I Internal circuits diagram

® GX-0D3218 (NPN)
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7 Digital /0O Slave Unit

I Wiring diagram

® GX-OD3218 (NPN)
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7 Digital I/O Slave Unit

m Precautions for Correct Use

e The I/O power supply connectors on the left and right are equipped with two sets of V and G
terminals. One set of terminals is used for the 1/0O power supply for the unit, and the other set
is used for the 1/0 power supply to the next unit. Use a maximum current of 4 A per terminal.

¢ When using an inductive load, such as a solenoid valve, either use a built-in diode for
absorbing the counterelectromotive force or install an external diode.

@ Reference

Wire colors have been changed according to revisions in the JIS standards for photoelectric and
proximity sensors. The colors in parentheses are the wire colors prior to the revisions.
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7 Digital /0O Slave Unit

7-4-13 e-CON Connector Type 16-point Input and 16-point Output Slave Unit
GX-MD3218/MD3228

I Specification

® Common to input section and output section

Specification

Item

GX-MD3218

GX-MD3228

Internal I/O common

NPN

PNP

1/0 indicators

LED display (yellow)

Unit power supply current

150 mA max. (for 20.4 to 26.4-VDC power supply voltage)

consumption
Weight 220 g max.
Expansion functions No

Short-circuit protection
function

Available at input section only (Operates at 50 mA/point min.)

® Input section

Item

Specification

GX-MD3218

GX-MD3228

HUN 9AB|S Yok J0j suonesydads -/

Input capacity 16 points
ON voltage 15 VF)C min. (between gach input 15 V.DC min. (between gach input
terminal and the V terminal) terminal and the G terminal)
5 VDC max. (between each input 5 VDC max. (between each input
OFF voltage terminal and Sthe V terminal) i terminal and (the G terminal) i 7
OFF current 1.0 mA max.
6.0 mA max./input (at 24-VDC
Input current 3.0 mA max./inzut Eat 17-VDC; g
ON delay 0.1 ms max. 9
OFF delay 0.2 ms max. g
) Without filter, 0.5 ms, 1 ms, 2 ms, 4 ms, 8 ms, 16 ms, 32 ms 2
Input filter value ) I
(Default setting: 1 ms) §
[e3]

Number of circuits per
common

16 points/common

Isolation method

No-isolation

1/0 power supply method

Supplied from unit power supply

Input device supply

100 mA/point
current
-~ power.supply current 5 mA max. (for 20.4 to 26.4-VDC power supply voltage)
consumption

GX-series EtherCAT Slave Unit User’s Manual
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7 Digital I/O Slave Unit

® Output section

Item

Specification

GX-MD3218 GX-MD3228
Output capacity 16 points
Rated output current 0.5 A/output, 2.0 A/common
1.2V max. 1.2V max.

Residual voltage

(0.5 ADC, between each output terminal
and the G terminal)

(0.5 ADC, between each output terminal
and the V terminal)

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

Number of circuits per
common

16 points/common

Isolation method

Photocoupler isolation

I/0 power supply method

Supply by I/O power supply

Output device supply 100 mA/point

current

Vo power.supply current 5 mA max. (for 20.4 to 26.4-VDC power supply voltage)
consumption

Error Mode Output

Select either hold or clear.

Notes
Page A - 33.

For the 1/0 power supply current value to V and G terminals ,refer to "A-4 I/O Power Supply Current" in
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7 Digital I/0O Slave Unit

I Names and functions

T 1
ADR
XI0 g~ X1 4 5 6 7 2
PR @ 8 9 10 11 12 13 14 15 8 9 10 M 12 13 14
IN

(1)

[

UNIT PS
O— ol | [m=x
‘ \J

(9) (8) @) -
F-
(72}
3
® Terminal arrangement diagram e
8
5
Left side (input) Right side (output) o
o
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 m
ettt ircairtctairtale — e —_ = = = = = Iy
1 v % % % % % % % 1 v % % % % % % % <
L 1 ] ] — L — A — T ] — *
2 |INC [[[{[Nc ][I NC || NC I NC ][] NC ||| NC ||| Ne 2 |[ Nc ][I N |[]] Ne [N [N || Ne [ Ne ]| Ne )
L = ] ] [— L 2 = [ = [ | — 5
3|6 G1 (|2 |[I1e3 ||| e4 ||| 5 ||]] c6 ||| 67 3| G G G G G G G G =
ouT OUT|| ||OUT||||OUT|]||OUT OUT||||OUT|||{OoUT =

4 1| iNo [[{fiNnt]] ] N2 [ { N3 ][] iNa (] ] NS [ ]| iNe ][] IN7 4 (% ; 5 3 4 5 5 Z
8 9 10 11 12 13 14 15 8 9 10 11 12 13 14 15 7

1|l v % % v % % \Y Y 1l v \% \% % Y \% \% \%
2 || NC{|[| Nc]]|INC [[{[NC [ NC ||| NC [ NC ]| Ne 2 |[ Nc ][I N |[]] Ne [N [N || Ne (|| Ne ] Ne Q
3 |G G ||||10({{[s11 ||{|c12 ||| c13|||[G14 ||| G15 3|l G G G G G G G G =
= = =] — ] — L | [ [ == [ [ | — g9
ouT OUT|| ||OUT||||OUT|] ||OUT OuUT||||OouT]|||ouT N
4 [|INg [[][ o] [[into] [Nt [Ntz ] [in3 | [ |{ne4 [| [ [iN15 4 (% 5 o o 5 = " = =
=
o]
w
N
- 3

No. Name Function

(1) Communications connectors
(2) Unit power supply connector
3) Status indicators

(4) Node Address setting Switches

Refer to "6-3 Specifications of Common Areas" in Page 6 - 4.

Indicates the state of an input contact (ON/OFF).
(5) Input indicators (0 to 15) Not lit: Contact OFF (input OFF state)

Lit in yellow: Contact ON (inputON state)
Indicates the state of an output contact (ON/OFF).
(6) Output indicators (0 to 15) Not lit: Contact OFF (output OFF state)

Lit in yellow: Contact ON (output ON state)
Connects an external device.

nun aAe|s IndinQ juiod-g| pue nduj Juiod-g| adAj 10108UU0) NOD-© €L-v-/

<Left side>
(7) I/O connectors (1 to 16 x 2) For input device
<Right side>
For output device
(8) I/O power supply connector Supplies the I/O power. (For output device)
9) DIN track mounting hook Fixes a Slave Unit to a DIN track.
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7 Digital I/O Slave Unit

I Internal circuits diagram

® GX-MD3218 (NPN)

CNIN
X+ |©
- | ©
RX+ |©
RX- | ©
Cb
©
©
CN OU
™+ |©
T™X- | ©
RX+ |©
RX- | ©
(@
©
(©
©
UNIT PS
+V |©
-V 9

® GX-MD3228 (PNP)

CNIN
X+ |©
™™ | ©
RX+ |©
RX- | ©
Cb
@©
©
CN OU
™>@+ |©
T™X- | ©
RX+ |©
RX- | ©
Q@
(©
©
UNIT PS
+V |©
-V 9

Left side
= Photocoupler ? . IRY
P N % Short-circuit _g CN-}E):
JFY %) = protection element
. 3 © | INO
Physical <
layer _
T T
=
S
© —
g Holv
5} ~ ©|NC
< _Photocoupler O G
\ [© | OUTO
Right side
DC-DC - To| v
converter OV
(No-isolation Q|G
type) LQ G
=~ Photocoupler =
>
o .
------ -4 5 Short-circutt Left side
Ay = ; protection element Vo
Q.
Physical =
layer
5]
=]
o
T T ——
g l—-@ \%
ﬂcﬁ OV
= L© G
- ©]¢C
S lo] v
DC-DC 6 22 ©| NC Right side
converter S “Photocoupler ol G 9
(No-isolation © | OUTO
type) @ _
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7 Digital /0O Slave Unit

Wiring diagram

® GX-MD3218 (NPN)

|
v||v VIi|{v||v]|v]]|v]]|v
NC NC NC NC NC NC NC NC
Go| |Gt c||e||e||c||c]|]|c
ouT ouT| |ouT OuT| |OUT| (OuT
|INOJ [N L2 5] [a] [s]
—— Vv ||V VIi|v]|v]|v]|]|v]]|V
NC| [NC NC| [NC| [Nc| [NC| |NC| |NC
G8 M| G9 c|l|le||e||c|]|c]|]|c
— ouUT OouT| [ouT OuT| [OUT| (OouUT
LIN8J|[Ne] Cio| [F1] [F2) (53] [Fa] [T ]
_ A
~
'
_ L
T < S 8 = |_ 3 23 7]
£ 3 8 £ § £z s k-]
= 3 =33 1/0 power supply c 2 s e
c = s x 3 5 £ > 2.
g 3 5 8 3 (24 vDC) s & 3 5
oo o @ o - o
i i NPN input 3-wire  Solenoid valve, etc. I
2-wire sensor NPN output 3-wire external device =3
imit swi , , )
(Limit switch, etc.) sensor (Emitter of photoelectric sensor) >
(Photoelectric sensor, 7]
proximity sensor) o
2
m
[
s
® GX-MD3228 (PNP) )
)
<
o
c
— =
=
v \ \ \Y% \% \ \ \ \% \ \ \Y% \% \ \ \ 7
NC| [NC| [Nc| [Nc| [Nc| |Nc| |Nc| |Ne NC| [NC| [Nc| [Nc| [Nc| |Nc| |Nc| |Ne
GO G1 G2 G3 G4 G5 G6 G7 G G G G G
ouT OuT| |ouT OouT| |ouT OuUT| [OUT| (OUT
INO| [INT| [IN2| [IN3| |IN4| |IN5| |IN6| |IN7 Y b Y b Y Y 7 o
o o x
— VvV \% \ \ \Y \Y% \% \ \ \% \ \ \% \% \% V — z
NC| [Nc| |Nc| |Nc| [Nc| [Nc| Nc| Nc NC| [NC| |Nc| |Nc| [Nc| [Nc| [Nc| |Nc 8
s |Ge| |e10| [G11| |612| |G13| |G14| |G15 c|l|le||e||c||c||e||c]|]|G N
— ouT OouT| |ouT OouT| [ouT OouT| |ouT ouT ®
IN8 IN9 IN10 IN11 IN12| {IN13| [IN14| |IN15 8 9 10 11 12 13 14 15 2
] > - — — — — — - - - - —— —— — — b
@
N
N
©
- + L L -
ol s = 3l
£ © £ £ 8 10 T 2 =
- -z 2 5 power supply s =3
s E S c 3
E 383 (24 vDC) s £ 2
oo o m m

PNP input 3-wire ~ Solenoid valve, etc.
external device
(Emitter of photoelectric sensor)

2-wire sensor PNP output 3-wire
(Limit switch, etc.) sensor
(Photoelectric sensor,
proximity sensor)

nun aAe|s IndinQ juiod-g| pue nduj Juiod-g| adAj 10108UU0) NOD-© €L-v-/
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7 Digital I/O Slave Unit

m Precautions for Correct Use

e The I/O power supply connectors are equipped with two sets of V and G terminals. One set of
terminals is used for the 1/0O power supply for the unit, and the other set is used for the 1/O
power supply to the next unit. Use a maximum current of 4 A per terminal.

¢ When using an inductive load, such as a solenoid valve, either use a built-in diode for
absorbing the counterelectromotive force or install an external diode.

@ Reference

Wire colors have been changed according to revisions in the JIS standards for photoelectric and
proximity sensors. The colors in parentheses are the wire colors prior to the revisions.
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7-5 Mounting Dimensions

7 Digital I/0O Slave Unit

The mounting dimensions of a Digital /O Slave Unit are shown below.

7-5-1

2-tier Terminal Block Type

® GX-ID1611/ID1621/0D1611/0D1621

135
R
"B | p Ik
[@2) -|
w [T
| | - %
- — ™~
E = =1 =)
= |0
al (mm)
® GX-0C1601
160 |
|o|zs4atrtonnn.u
Hliex [
I [l[
i f:] o H I g
Z==7) ] =|
7 A
/ E;
L|||||||||||||||||| T
| N | sl
@ |
g |= HFAE E:E LD? O 0

B==
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7 Digital I/O Slave Unit

7-5-2

® GX-MD1611/MD1621

135
S]] 9°
el P i
Bt ]
—
||| T
H | ~ o
N 0 1 R
@ “fl=
% 0
]
3-tier Terminal Block Type
200
[C::I @ f)EIEIEIEIEIEIEIEL. - OEIEIEIEIEIEIEICI..
% [j\/ O- - -O
> ﬂr N 0 o Fﬂ 3
© i i
g [= HIBIE E=l |E E[
[ = = ol |1
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7-5-3 e-CON Connector Type

® GX-ID1618/ID1628

115

52

- |
- |

50

M

43.85

a [=

115

3.14

52

50

49.8
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7 Digital I/O Slave Unit

7-78

® GX-ID3218/ID3228

180

52

|
4
@

010 I

alnElelelelee] |elmlelele ”lllllll\

— III B

50

43.85

3.14

%ﬁnal -

=

® GX-OD3218/0D3228

52

3.14

49.8

[ﬂl [ HI ] _BIUUL‘E:I-(—’l
g |s= EE] EI:E I:' IEI I:' I:'lE]
= = ] o
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® GX-MD3218/MD3228

52

7 Digital I/0O Slave Unit

49.8
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Analog l/O Slave Unit

This chapter explains the overview of the Analog I/0O Slave Unit.

8-1 Analogl/OSlave Unit .......... ... ittt eennnnns 8-2
8-2 Overview of the Analog Input Slave Unit ........................... 8-3
8-2-1 InputRange and ConvertedData .......... ... ... ... ... ... ... .. 8-3
8-2-2  1/O Data Allocation (PDO Mapping) ... ........uiiiiiii i 8-6
8-3 Function of the Analog Input Slave Unit ........................... 8-7
8-3-1  AD Conversion Available PointSetting . . ............... ... ... .. .... 8-7
8-3-2  MOVING AVErage . .. ..ottt 8-8
8-3-3 Disconnected Line Detection .......... ... ... .. .. . ... ... 8-10
8-3-4 Useradjustment ... ... . ... ... 8-10
8-4 Overview of the Analog Output Slave Unit ........................ 8-12
8-4-1 Output Rangeand ConvertedData ................................ 8-12
8-4-2  1/0 Data Allocation (PDO Mapping) ...t 8-14
8-5 Function of the Analog Output Slave Unit ......................... 8-15
8-5-1 DA Conversion Available PointSetting . . ......... .. ... ... ... ... ... 8-15
8-5-2  Analog Output Fault Action . ........ ... . . . 8-16
8-5-3  User Adjustment . ... ... . e 8-17
8-6 Overview of Each Slave UnitType .............. ... ... 8-18
8-6-1  4-point Input Slave Unit GX-ADO471 .. ... ... ... . .. . . ... 8-19
8-6-2  2-point Output Slave Unit GX-DA0271 . ... ...t 8-23
8-7 Mounting DImensions . ........... .. it 8-27
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8 Analog I/O Slave Unit

8-1 Analog I/O Slave Unit

Analog I/O Slave Units refer to slaves with processing functions for analog 1/0 data (voltage
value/current value).
Other functions of the Slave Unit include the Moving Average and User Adjustment.
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8 Analog I/O Slave Unit

8-2 Overview of the Analog Input Slave
Unit

Analog Input Slave Unit convert (AD conversion) analog input signals such as 1 to 5V and 4 to 20 mA
to digital data (binary values) and store them in the EtherCAT Master Unit.

8-2-1 Input Range and Converted Data

Input analog signals are converted to digital data in the following manner using a set input range.
If the input data exceeds the data range for which conversion is possible, the converted data is fixed to
the maximum or minimum value of the range.

I Input Range and Converted Data

® Inputrange 0 to 5V
Voltage of 0 to 5 V is converted to data from 0000 to 1F40 hex (0 to 8000). The input data range for
which conversion is possible is —0.25 to 5.25 V and here the output data is FE70 to 20D0 hex (-400
to 8400). When input data is a negative voltage, it is expressed as the two's complement
(hexadecimal) and the output data for a disconnected line is the same as for an input of 0 V (0000
hex).

Converted data
Hexadecimal (decimal)

20D0 (8400) F - - - ‘
1F40 (8000) [~~~ =

0000 (0)
70'25y \\ > Voltage
FE70 (—400) oV 5V 525V

GX-series EtherCAT Slave Unit User’s Manual 8-3
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8 Analog I/O Slave Unit

® Inputrange1to 5V

Voltage of 1 to 5 V is converted to data from 0000 to 1F40 hex (0 to 8000). The input data range for
which conversion is possible is 0.8 to 5.2 V and here the output data is FE70 to 20D0 hex (—400 to
+8400). If the input voltage drops below the input range to lower than 0.3 V due to disconnection
and so on, the disconnected line detection is activated and the data is set to 7FFF hex.

Converted data
Hexadecimal (decimal)
A
20D0 (8400) |- - ov ol

1F40 (8000) [ o

3 <4— Clamp at 5.2 V or higher

7FFF—Pt |
0000 (0) | " Voltage
FE70 (—400) @1 v 5V 52V
0.3V

(Disconnection in case it is less than 0.3 V)

Input range 0 to 10 V

Voltage of 0 to 10 V is converted to data from 0000 to 1F40 hex (0 to 8000). The input data range for
which conversion is possible is —0.5 to 10.5 V and here the output data is FE70 to 20D0 hex (—400
to +8400). When input data is a negative voltage, it is expressed as the two's complement
(hexadecimal) and the output data for a disconnected line is the same as for an input of 0 V (0000
hex).

Converted data
Hexadecimal (decimal)

A
20D0 (8400) F -~ - - -~ - <o ‘
1F40 (8000) [~~~ =~~~ -

0000 (0)
_0'5 v _» Voltage
"""" 10V 105V
FE70 (—400)! OV
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8 Analog I/O Slave Unit

® Input range -10 to +10 V
Voltage of —10 to +10 V is converted to data from FO60 to 0F40 hex (—4000 to +4000). The input
data range for which conversion is possible is —11 to +11 V and here the output data is EEDO to
1130 hex (—4400 to +4400). When input data is a negative voltage, it is expressed as the two's
complement (hexadecimal) and the output data for a disconnected line is the same as for an input of
0 V (0000 hex).

Converted data
Hexadecimal (decimal)

130 ad00)b ‘
OFAQ (4000) [~ - ‘

11V 10V 0000 (0) S
o oV 10V 11V

] FO60 (-4000)
”””””””””””” EEDO (-4400)

® Input range 4 to 20mA
Current of 4 to 20 mA is converted to data from 0000 to 1F40 hex (0 to 8000). The input data range
for which conversion is possible is 3.2 to 20.8 mA and here the output data is FE70 to 20D0 hex
(—400 to +8400). If the input current drops below the input range to lower than 1.2 mA due to
disconnection and so on, the disconnected line detection is activated and the data is set to 7FFF
hex.

Converted data
Hexadecimal (decimal)

A
20D0 (8400)

1F40 (8000) [~~~ "1 T S ‘

i <€— Clamp at 20.8 mA or higher

TFFF—» =
0000 (0) b—— ___» Current
FE70 (-400) :{mf mA 20 mA 20.8 mA
1.2 mA

(Disconnection in case it is less than 1.2 mA)

I Input range settings

The input range is set using the input range switch (DIP switch) of a Slave Unit or by SDO
communications.

When SDO communication is used for the setting, the target index is 3101 hex.

For the set value, refer to the corresponding index of "Appendix A-1 Object Dictionary" in Page A - 20.

For how to set with the input range switch, refer to "Names and functions" in Page 8 - 20.

GX-series EtherCAT Slave Unit User’s Manual 8-5
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8 Analog I/O Slave Unit

8-2-2 1/0 Data Allocation (PDO Mapping)

An Analog Input Slave Unit has input data only, and is allocated to the IN area of the /O memory of the
EtherCAT Master Unit.

For the detailed explanation of allocation method, refer to the manual of EtherCAT Master Unit to be
connected.

I Input data allocation

Input data of an Analog Input Slave Unit is analog input data (for 4 channels).

Offset
(byte) 7 bit 0 bit

0

Analog input data for CH1

+1

+2

Analog input data for CH2
+3

+4

Analog input data for CH3

+5

+6

Analog input data for CH4

+7
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8 Analog I/O Slave Unit

8-3 Function of the Analog Input Slave
Unit

I
An Analog Input Slave Units has the following convenient functions, in addition to the 1/O signal

processing.

8-3-1 AD Conversion Available Point Setting

I Overview of functions

® Purpose
This function sets to skip processing unused points, and enhances the speed of refresh cycles of
analog input.

® Details of functions
Normally in this Unit, the values for the four input points are converted in sequence. The setting can
be changed, so that unused points are not converted.
By reducing the number of conversion points, the conversion cycle speed is increased.

Whether AD conversion is enabled or disabled is settable for each point. (Default setting: Enable for
all channels)

Notes Regardless of this setting, an Analog Input Slave Unit uses four points of data allocation
area.

jlun aAe|s induj Bojeuy ayj jo uonoung ¢-g

I Setting method

Set by SDO communications.

The target index is 3100 hex.

For the set values, refer to the information in the corresponding index of "Appendix A-1 Object
Dictionary" in Page A - 20.

The table below shows the analog conversion time by the number of AD conversion available points.

Enabled Conversion time [us]
channel

1 point 500

2 points 1000

3 points 1500

4 points 2000

Bumas JuIod S|qelieAy UOISISAUOD AY L-€-8
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8 Analog I/O Slave Unit

8-3-2 Moving Average

I Overview of functions

® Purpose
The function averages the inputs if they fluctuates minutely due to noise and so on as shown in the
figure below, and obtains smooth input values.

Analog '
input value

—— Actual input
—— Input after averaging processing

Time

® Details of functions
This function is used to calculate the average value of analog inputs during a period of up to 64 ms,
and generate it as converted data.

The processing contents in the unit when the sampling count is set to 4 are as follows.

At the initial calculation, the initial data is stored in all processing buffers to perform the moving
average processing.

GX-series EtherCAT Slave Unit User’s Manual



8 Analog I/O Slave Unit

Analog conversion time

(number of AD conversion available points x 500 ps)
Actual analog | | | |
conversion data

S .' Time [ms]
v RN VAN |
Moving average |Initial | Initial Initif‘al/ Initial » . -
calculation (Initial) |data  |dafa  |data” |datg Moving average value = (D1 x 4) /4

y S

Moving average Initial 2nd time [ Jitial Initil."al » ) _
calculation (2nd) |data  |data |dafa data Moving average value = (D1 x 3) + D2) /4

7 H T

il Y H
Moving average |Initial |2nd-time |3rd time | Initial
calculation (3rd) |data data data data
i
Moving average Initial // 2nd time | 3rd time [ 4th time
calculation (4th) |data,” |data data data

» Moving average value = ((D1 x 2) + D2 + D3) /4

» Moving average value = (D1 + D2 + D3 + D4) /4

¥
Moving average | 5th time|2nd time | 3rd time | 4th time
calculation (5th) |data data data data

N _
\/

Internal buffer

» Moving average value = (D2 + D3 + D4 + D5) /4

Settings are made by the "moving average processing time."

The moving average processing time is calculated as number of sampling data items required for
single processing multiplied by analog conversion time (number of A/D conversion enabled
channels x 500 us).

Note that if 0 is set, the processing is not performed. (Default setting: 0).

jlun aAe|s induj Bojeuy ayj jo uonoung ¢-g

[Setting example of moving average processing time]
When the number of A/D conversion enabled channels is to be set to 4 and the number of sampling
data items to 4

Moving average processing time = 4 x (4 x 500 us) = 8,000 us (Set value: 1F40 hex)

abelany Buinop z-¢-8

I Setting method

Set by SDO communication.

The target index is 3132 hex.

For the details, refer to the information in the corresponding index of "Appendix A-1 Object Dictionary"
in Page A - 22.
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8-3-3 Disconnected Line Detection

I Overview of functions

® Purpose
The function detects a disconnection of analog input signal line.
Note that this function is valid only when the input range is "1 to 5 V" or "4 to 20 mA."

® Details of functions
If any analog input signal line (voltage/current inputs) of the points that are enabled by the "AD
Conversion Available Point Setting" is disconnected, the disconnected line detection flag of that
point (target index: 3136 hex) is turned ON.
If the moving average is enabled, the function works to detect a disconnected line in moving
average processing results.
The AD converted data at disconnected line detection is 7FFF hex.

If the input returns to the convertible range again, this function is automatically cancelled and normal
conversion data is input.

The table below shows details of the disconnected line detection flag.

Bits State
0 1: CH1 disconnected / 0: CH1 normal
1 1: CH2 disconnected / 0: CH2 normal
2 1: CH3 disconnected / 0: CH3 normal
3
4

1: CH4 disconnected / 0: CH4 normal
to 15 Reserved

8-3-4 User adjustment

I Overview of functions

® Purpose
If final input voltage and current deviates due to characteristics of input devices and methods of
connection, correct the "deviation" and adjust inputs.

® Details of functions

This function corrects conversion values of input voltages and currents at 2 points, 0% and 100%,
as shown in the figure below.
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8 Analog I/O Slave Unit

Converted data

After correction

T Before correction

0%

100% Voltage/current

The correctable range is from —5% to +5% each of the minimum and maximum input values.
The correctable range for each input range is as follows.

Input range Low limit High limit
Oto5V -0.25t0 +0.25 V 475t05.25V
1to5V 08t0o1.2V 48t05.2V
Oto10V -0.5t0 +0.5V 9.5t010.5V
-10to +10 V -11t0-9.0V 90to 1M1V
4 t0 20 mA 3.2t04.8 mA 19.2 10 20.8 mA

I Setting method

Set by SDO communication.
The target indexes are as follows.

e Upper limit correction: 3112 hex Analogue input Adjustment High Execute (user adjustment
execution (upper limit))

¢ Lower limit correction: 3115 hex Analogue input Adjustment Low Execute (user adjustment execution

(lower limit))

For the correction procedure, refer to the information in the corresponding index of "Appendix A-1
Object Dictionary" in Page A - 21.

GX-series EtherCAT Slave Unit User’s Manual
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8 Analog I/O Slave Unit

8-4 Overview of the Analog Output Slave
Unit

An Analog Output Slave Unit converts (DA conversion) digital data (binary value) stored in the
EtherCAT Master Unit to analog signals such as 1 to 5 V and 4 to 20 mA and output them.

8-4-1 Output Range and Converted Data

Digital data that is output is converted to analog data using a set output range as shown below.
If the output data exceeds the data range for which conversion is possible, the converted data is fixed at
the maximum or minimum value of the range.

I Output Range and Converted Data

® Output range 0to 5V
Data from 0000 to 1F40 hex (0 to 8000) is converted to voltage from 0 to 5 V and output.
The output data range for which conversion is possible is FE70 to 20D0 hex (—400 to +8400) and
here the output data is —0.25 to +5.25 V.

Voltage

A
525V | .
S5v ([ T A T

oV

8000 FET0 (4100)\ Converted data
: ‘ 1F40 20D0 7FFF Hexadecimal (decimal)
(8000) (8400)

N
-0.25V | 0000 (0)

® Output range 1to 5V
Data from 0000 to 1F40 hex (0 to 8000) is converted to voltage from 1 to 5 V and output.
The output data range for which conversion is possible is FE70 to 20D0 hex (—400 to +8400) and
here the output data is 0.8 to 5.2 V.

Voltage
A
52V

5V

X
08V
—Tov ' _, Converted data
8000 FE70 | 0000 (0) 1F40 20D0 7FFF Hexadecimal (decimal)
(-400) (8000) (8400)
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8 Analog I/O Slave Unit

® Output range 0 to 10 V
Data from 0000 to 1F40 hex (0 to 8000) is converted to voltage from 0 to 10 V and output.
The output data range for which conversion is possible is FE70 to 20D0 hex (—400 to +8400) and
here the output data is —-0.5 to +10.5 V.

Voltage

4
105V b -
vy~ o

oV

FE70\ b !
8000  (-400) L ' Converted data
‘ I\ 1F40 20D0 7FFF Hexadecimal (decimal)
-05V 0000 (0) (8000) (8400)

® Output range —10 to +10 V
Data from FO60 to OFAO hex (4000 to +4000) is converted to voltage from —10 to +10 V and output.
The output data range for which conversion is possible is EEDO to 1130 hex (—-4400 to +4400) and
here the output data is —11 to +11 V.
Negative voltages are specified as two's complements (hexadecimal).

Jun aAe|s IndinQ Bojeuy ay} Jo MAIAIBAQ -8

Voltage

nve

0V [ .

EEDO F060 ‘ |
8000 (-4400) (-4000) 0000 (0) L » Converted data
! v oV OFAO 1130  7ppf Hexadecimal (decimal)
(4000) (4400)

] A0V
”””””””” -1V

® Output range 4 to 20 mA
Data from 0000 to 1F40 hex (0 to 8000) is converted to voltage from 4 to 20 mA and output.
The output data range for which conversion is possible is FE70 to 20D0 hex (—400 to +8400) and
here the output data is 3.2 to 20.8 mA.

Current

y
20.8 mA
20 mA

ejeq pauaAu0) pue abuey IndinQ  L-4-8

4 mA
\
—T0mA " Ly Converted data
8000 FE70 | 0000 (0) 1F40 2000 7ppp Hexadecimal (decimal)
(-400) (8000) (8400)
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8 Analog I/O Slave Unit

I Output range setting

The output range is set using the output range setting switch (DIP switch) of a Slave Unit or by SDO
communications.

When SDO communication is used for the setting, the target index is 3201 hex.
For the set value, refer to the corresponding index of "Appendix A-1 Object Dictionary" in Page A - 23.

For how to set with the output range switch, refer to "Names and functions" in Page 8 - 23.

8-4-2 1/0 Data Allocation (PDO Mapping)

An Analog Output Slave Unit has output data only and is allocated to the OUT area of the /O memory
of the EtherCAT Master Unit.

For the detailed explanation of allocation method, refer to the manual of EtherCAT Master Unit to be
connected.

I Output data allocation

Output data of an Analog Output Slave Unit is analog data (for 2 channels).

Offset
(byte) 7 bit 0 bit

0

Analog output data for CH1

+1

+2

Analog output data for CH2

+3
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8 Analog I/O Slave Unit

8-5 Function of the Analog Output Slave
Unit

I
An Analog Output Slave Unit has the following convenient functions, in addition to the output signal

processing.

8-5-1 DA Conversion Available Point Setting

I Overview of functions

® Purpose
This function sets to skip processing unused points, and enhances the speed of refresh cycles of
analog output.

® Details of functions
Normally in this Unit, the values for two input points are converted in sequence. The setting can be
changed, so that unused points are not converted.
By reducing the number of conversion points, the conversion cycle speed is increased.

Whether DA conversion is enabled or disabled is settable for each point. (Default setting: Enable all
channels)

Notes Regardless of this setting, an Analog Output Slave Unit uses two points of data allocation area.

nun aAels Indino Bojeuy sy} jo uonduny g-g

I Setting method

Set by SDO communications.

The target index is 3200 hex.

For the set values, refer to the information in the corresponding index of "Appendix A-1 Object
Dictionary" in Page A - 23.

The table below shows the analog conversion time by the number of DA conversion available points.

Enabled . .
channel Conversion time [us]
1 point 500
2 points 1000

Bumas JuIod S|qelieAy UOISISAUOD YA L-G-8
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8 Analog I/O Slave Unit

8-5-2 Analog Output Fault Action

I Overview of functions

® Purpose
This function outputs set values if a communications error occurs.

@ Details of functions
It is possible to set a value to be output when a communications error occurs for each point.
Select an output value from the following 5 patterns.

Output pattern Contents

Hold Last State Holds and outputs the value immediately before the error occurred.

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.

User Count Outputs the value specified by users.

Zero Count

(Default setting) Outputs the 0000 hex values of each output range.

¢ Qutput value corresponding to the output range and output pattern

Hold Last Low High Zero
Output range State Limit Limit User Count Count
Specified value by a user
Oto5V -0.25V 525V from —0.25 10 5.25 \/ oV
Specified value by a user
1to5V 0.8V 52V from 0.8 10 5.2 \/ 1V
0to 10V Hold 05V |105y | Speciiedvaluebyauser |,
' ' from -0.5t0 10.5V
Specified value by a user
-10to +10V -1V 1MV from —11 0 11 V oV
410 20 mA 32mA | 208ma |Specifiedvaluebyauser |
’ ' from 3.2 to0 20.8 mA

I Setting method

Set by SDO communications.

The target index is 3240 hex.

For the set values, refer to the information in the corresponding index of "Appendix A-1 Object
Dictionary" in Page A - 25.
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8 Analog I/O Slave Unit

8-5-3 User Adjustment

I Overview of functions

® Purpose
If final output voltage and current deviates due to characteristics of output devices and methods of
connection, correct the "deviation" and adjust outputs.

® Details of functions
This function corrects conversion values of output voltages and currents at 2 points, 0% and 100%,
as shown in the figure below.

Converted data

After correction

T Before correction

0%

100 % Voltage/current

nun aAels Indino Bojeuy sy} jo uonduny g-g

The correctable range is from -5% to +5% each of the minimum and maximum values of outputs.
The correctable range for each output range is as follows.

Output range Low limit High limit

Otod5V -0.25t0 +0.25V 475t05.25V

1to5V 0.8t01.2V 48t05.2V >

Oto10V -0.5t0 +0.5V 9.5t010.5V @

“10to +10 V “Mt0-9.0V 9.0to 11V 3

4t0 20 mA 3.2t04.8mA 19.2t0 20.8 mA %
E
3
(]
=

I Setting method

Set by SDO communications.
The target indexes are as follows.

e Upper limit correction: 3212 hex Analogue input Adjustment High Execute (user adjustment
execution (upper limit))

e Lower limit correction: 3215 hex Analogue input Adjustment Low Execute (user adjustment
execution (lower limit))

For the correction procedure, refer to the information in the corresponding index of "Appendix A-1
Object Dictionary" in page A-24.
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8 Analog I/O Slave Unit

8-6 Overview of Each Slave Unit Type

This section shows the specification of Analog I/O Slave Units, names and functions of each part,
internal circuit diagram, and wiring diagram.
Refer to the following corresponding page to each model.

Reference page

Type Model e Names and In.terr?al Wiring
Specification . circuits .
functions . diagram
diagram
fJ'rF"i:"”t Input Slave | AD0471 8-19 8-20 8-22 8-22
2-point Output GX-DA0271 8-23 8-23 8-25 8-26
Slave Unit

GX-series EtherCAT Slave Unit User’s Manual



8-6-1 4-point Input Slave Unit

GX-AD0471

I Specification

8 Analog I/O Slave Unit

Specification

Current input

4 t0 20 mA

Item Voltage input
Input capacity 4 points (possible to set number of enabled points)
Oto5V
Input range o5V
Oto10V
-10to +10 V

Input range setting
method

Input range switch: Common to input CH1

/CH2, common to input CH3/CH4

SDO communications: Possible to set input CH1 to CH4 separately

Maximum signal input 15V +30 mA
Input impedance 1 MQ min. Approx. 250 Q
Resolution 1/8000 (full scale)
Overall 25°C +0.3% FS +0.4% FS
accuracy | —10 to 55°C +0.6% FS +0.8% FS

500 us/input

Analog conversion cycle .
9 y When 4 points are used: 2 ms max.

AD converted data

Other than £10 V: 0000 to 1F40 hex full scale (0 to 8000)
+10 V: FO60 to OFAQ Hex full scale (—4000 to +4000)
AD conversion range: 5% FS of the above data ranges.

Isolati th . . . . .
solation method No isolation between input signal wires

Photocoupler isolation (between input and communications lines)

Unit power supply current

120 mA max. (for 20.4 to 26.4-VDC power supply voltage)

consumption
Weight 180 g max.
Accessories Four short-circuit metal fixtures (for current input) *

* Short-circuit metal fixtures are used for current input only, but store in a safe place when using for voltage inputs

as well.

GX-series EtherCAT Slave Unit User’s Manual
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8 Analog I/O Slave Unit

8-20

I Names and functions

@—Ho ol 1

(|3) 4)
EthercAT™ | fon T~ a1 g~ | OMRON GX E
|2 :
our [e]
7]
N [s1

~

() (6)

® Terminal arrangement diagram

Vi 1M V2] 12 |V3]|I3|V4] |4

+ + + + + + + + | NC

Vilacg| V2| ac | V3 AG | V4 NC

No. Name Function

(1) Communications connectors

) Unit po'we'r supply connector Refer to "Specifications of Common Areas" in Page 6 - 4.

(3) Status indicators

(4) Node Address setting Switches

(5) Input range setting Switches DIP switches for setting input range (Refer to the following section.)

Terminal block for analog input signals
V1 to V4: Voltage input terminals

(6) Terminal block 11 to 14: Current input terminals
AG: Analog GND
NC: Not used

(7) DIN track mounting hook Fixes a Slave Unit to a DIN track.
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8 Analog I/O Slave Unit

¢ |nput range setting switches
Set input range by combination of individual DIP switches.
To enable settings of these switches, it is necessary to turn Pin8 (input range setting method) ON in

advance.
Pin No. Setting Specification

1

2 Setting of input CH1/CH2 range (common)

3 Set by combination of DIP switches (see the

4 next table)

5 Setting of input CH3/CH4 range (common)

6
Make sure to keep it OFF.

7 Always OFF The operation cannot be guaranteed when it is
set to ON.

. OFF: Setting by SDO communications
8 Input range setting method ON: Settinggby)([he switches (Pin1 to Pin6)

|E| Precautions for Correct Use

¢ When setting a range with these switches, the same input ranges are set for inputs CH1 and
CH2 as well as inputs CH3 and CH4, respectively. To set a differrent range for inputs CH1 to

CH4, use the SDO communications to make the settings.
Pin7 must be used in the OFF state.

To set a range using these switches, make sure to turn Pin8 ON. If it is turned OFF, the DIP
switch settings will not be reflected.

The settings of this switch are read only once when the power is turned ON.

¢ Setting of input CH1/CH2 range (Pin1 to Pin3)

Input range Pin1 Pin2 Pin3
0to5V OFF OFF OFF
1to5V ON OFF OFF .
0to 10V OFF ON OFF 2
-10to +10 V ON ON OFF ki
4t0 20 mA OFF OFF ON e
3
=4
e Setting of input CH3/CH4 range (Pin4 to Pin6) @
3
Input range Pin4 Pin5 Pin6 %
0Oto5V OFF OFF OFF o
Tto5V ON OFF OFF =
0to 10V OFF ON OFF g
-10to +10 V ON ON OFF -
4t0 20 mA OFF OFF ON

EI Precautions for Correct Use

Do not set the DIP switches or Pins other than as specified in the tables above.

GX-series EtherCAT Slave Unit User’s Manual
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8 Analog I/O Slave Unit

I Internal circuits diagram

© v+
510 kQ
— |+
250 Q
+ © V-
510 kQ
—
© AG
\
Analog GND

I Wiring diagram

AR
S22

Short-circuit *

11+ |Vp+

‘v1+ 13+ [V4+ 14+

2} ‘v3+

NC‘

‘AG ‘VL ‘AG ‘vzf AG ‘vsf ‘AG ‘v47 ‘NC ‘

Voltage input >— —<ov
oV <] Current input

il

* Short-circuit the “V positive” terminal and “I positive” terminal at current input.
Use the attached short-circuit metal fixture to short-circuit these terminals.

|-_l7| Precautions for Correct Use

Do not wire NC terminals.
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8 Analog I/O Slave Unit

8-6-2 2-point Output Slave Unit
GX-DA0271

I Specification

Specification

Item Voltage output | Current output
Output capacity 2 points (possible to set number of enabled points)
Oto5V
1to5V
Output range 010 10V 4 to 20 mA
-10to +10 V
Output range setting Output range switch, SDO communications:
method Possible to set outputs CH1 and CH2 separately.
Externall output allowable 5 KkQ min. 600 O max.
load resistance
Resolution 1/8000 (full scale)
Overall 25°C +0.4% FS
accuracy | —10 to 55°C +0.8%FS
500 ps/input

Analog conversion cycle .
9 y When 2 points are used: 1 ms max.

Other than £10 V: 0000 to 1F40 hex full scale (0 to 8000)

DA converted data +10 V: FO60 to OFAOQ hex full scale (—4000 to +4000)

DA conversion range: £5% FS of the above data ranges
Photocoupler isolation (between output and communications lines)
No isolation between output signal wires

Isolation method

Unit power supply current
consumption
Weight 190 g max.

150 mA max. (for 20.4 to 26.4-VDC power supply voltage)

adA] jlun aAe|S yoeg JOo MIIAIBAD 9-8

I Names and functions
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8 Analog I/O Slave Unit

8-24

® Terminal arrangement diagram

NC | NC | NC [ NC | NC

1T INCc| 2 |NC|NC

NC | NC | NC

No. Name Function
(1) Communications connectors
2 Unit power supply connector
2) np ,W - PPy Refer to "Specifications of Common Areas" in Page 6 - 4.
(3) Status indicators
(4) Node Address setting Switches

Output range setting Switches

DIP switches for setting output range (Refer to the following
section.)

Terminal block

Terminal block for analog output signals
V1+, V2+: Voltage output positive terminals
11+, 12+: Current output positive terminals
1—, 2—: Voltage/current output negative terminals
NC: Not used

()

DIN track mounting hook

Fixes a Slave Unit to a DIN track.

e Qutput range setting switches
Set output range by combination of individual DIP switches.
To enable settings of these switches, it is necessary to turn Pin8 (output range setting method) ON

in advance.
Pin No. Setting Specification

1

2 Setting of output CH1 range

3 Set by combination of DIP switches (see the

4 next table)

5 Setting of output CH2 range

6
Make sure to keep it OFF.

7 Always OFF The operation cannot be guaranteed when it is
set to ON.

. OFF: Setting by SDO communications
8 Output range setting method ON: Settinggby}(these switches (Pin1 to Pin6)

|-_l7| Precautions for Correct Use

¢ Pin7 must be used in the OFF state.
¢ To set a range using these switches, make sure to turn Pin8 ON. If it is turned OFF, the DIP

switch settings will not be reflected.

* The settings of this switch are read only once when the power is turned ON.
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8 Analog I/O Slave Unit

e Setting of output CH1 range (Pin1 to Pin3)

Output range Pin1 Pin2 Pin3
Oto5V OFF OFF OFF
1to5V ON OFF OFF
0Oto10V OFF ON OFF
-10to +10 V ON ON OFF
41020 mA OFF OFF ON

¢ Setting of output CH2 range (Pin4 to Pin6)

Output range Pin4 Pin5 Pin6
Oto5V OFF OFF OFF
1to5V ON OFF OFF
Oto10V OFF ON OFF
—-10to +10 V ON ON OFF
4t020 mA OFF OFF ON

I Internal circuits diagram

adA] jlun aAe|S yoeg JOo MIIAIBAD 9-8

Analog GND

* Negative terminals of output CH1 and output CH2 are internally connected.

1220Va-X9 Wun eAe|s IndinQ julod-g 2-9-8
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8 Analog I/O Slave Unit

I Wiring diagram

il

‘v1+ M+ v+

12+

NC ‘NC ‘NC ‘NC ‘NC ‘

‘NC ‘17 ‘NC ‘2-

‘NC ‘NC ‘NC ‘NC ‘NC

Output 1:

At voltage output
External <]—_
device

External
device

=

Output 2:
At current output

|-_l7| Precautions for Correct Use

Do not wire NC terminals.
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8 Analog I/O Slave Unit

8-7 Mounting Dimensions

The mounting dimensions of an Analog I/O Slave Unit are shown below.

135

f:] OIO :
) [:] = i 3

I@_@I 7|

w EREERREN ME
| | = >

= —
’ = = ll=]

- e [ O

al (mm)
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Encoder Input Slave Unit
]

This chapter explains the overview of Encoder Input Slave Unit.

9-1 EncoderinputSlave Unit........... ... .. ... i, 9-2
9-2 l/ODataAllocation .. ........ ...ttt ennaennnnes 9-3
9-2-1 InputData Allocation . . ... .. e 9-3
9-2-2 Output Data Allocation . ......... ... .. . .. . e 9-5
9-3 Function of the Encoder Input Slave Units ......................... 9-7
9-3-1  CountMode .. ... 9-7
9-3-2  Circular Counter ... ... . 9-7
9-3-3  Input Signal Types . ... ..ot 9-8
9-3-4 Encoder Direction Setting . ........... . . 9-10
9-3-5 Counter Reset . . ... .. e 9-11
9-3-6  Counter Preset .. ... ... . 9-12
9-3-7 Countervaluelatch . ......... .. . . 9-12
9-4 Specifications forEach Slave Unit ............................... 9-13
9-4-1  Open collector input type GX-EC0211 . ... .. .. ... . . ... 9-14
9-4-2  Line Driver Input Type GX-EC0241 ... ... ... . .. . i 9-22
9-5 Mounting Dimensions ........... ...ttty 9-29
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9 Encoder Input Slave Unit

9-1 Encoder Input Slave Unit

An Encoder Input Slave Unit has 5V and 24 V open collector input function or line driver input function.
The open collector input can be measured up to 500 kHz and the line driver input up to 4 MHz.
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9 Encoder Input Slave Unit

9-2 1/0O Data Allocation

I/0O data of Encoder Input Slave Units are allocated to the input/output areas of the I/O memory of the
EtherCAT Master Unit, respectively.

The ESI file are used to allocate I/O data.
For the detailed explanation of allocation method, refer to the manual of EtherCAT Master Unit to be

connected.

9-2-1 Input Data Allocation

Encoder Input Slave Unit stores the counter present value, external latch value A, external latch value
B and the counter status as input data, and can allocate required data to Input area.
The details of each data type are as follows.

Data Size Detail
Counter present value 8 bytes | Used to monitor counter data.
External latch value A 8 bytes | Stores the counter value (latch value A) latched by external latch A.
External latch value B 8 bytes | Stores the counter value (latch value B) latched by external latch B.
Counter status 2 bytes | Status flag to check the counter status.

uoleds0||y eyeq O/l Z-6

uoneoo||y eyeq indu| |-z-6
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9 Encoder Input Slave Unit

The data allocation is as follows when using the default settings.

® Counter status + counter present value data + external latch A data + external
latch B data (size = 26 bytes)

Offset
(byte) D07 D06 D05 D04 D03 D02 D01 D00
0 CRUN1 CERR1 Reserved EXLB1 EXLA1 EXRES1 RACK1 PACK1
+1 CRUN2 CERR2 Reserved EXLB2 EXLA2 EXRES2 RACK2 PACK2
+2 (LL)
+3 (LH)
_— CH1 Present value data [
+4 (HL)
+5 (HH)
+6 (LL)
+7 (LH)
_— CH2 Present value data [
+8 (HL)
+9 (HH)
+10 (LL)
+11 (LH)
_— CH1 Latch A data E——
+12 (HL)
3 R
+14 (LL)
+15 (LH)
- CH2 Latch A data _
+16 (HL)
+17 (HH)
+18 (LL)
+19 (LH)
_— CH1 Latch B data [
+20 (HL)
+21 (HH)
+22 (LL)
+23 (LH)
_— CH2 Latch B data E——
+24 (HL)
125 (HH)

0 to +1: Counter status
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9 Encoder Input Slave Unit

Abbreviations used for the counter status information description have the following meanings.

Abbreviation Status name Operation
Soft switch "Present value preset execution" completion flag

Present value preset

PACKn execution completed 0—1: Preset execution completed
1—0: Soft switch "Present value preset execution" is setto 0
Soft switch "Present value internal reset execution" completion
RACKn Present valu-e internal flag .
reset execution completed | 0—1: Reset execution completed
1-0: Soft switch "Pesent value reset execution" is set to 0
External reset generation 1: Turned ON at reset generation by external input/phase Z
EXRESn 0: Soft switch "present value external reset generation flag

flag clear" is changed from 0 to 1

External latch A 1: Turned ON with external latch A event generation
EXLAN . 0: Soft switch "external latch A generation flag clear" is
generation flag
changed from 0 to 1
External latch B 1: Turned ON with external latch B event generation
EXLBn . 0: Soft switch "external latch B generation flag clear” is
generation flag
changed from 0 to 1

Present value preset set 0: No setting error
CERRn . .
value error 1: Setting error generation
CRUNN Counter operation state 0: Counter stoppgd
1: Counter operating

9-2-2 Output Data Allocation

Encoder Input Slave Unit stores the soft switch and the preset command value as output data, and can

Specifies the value to be written over the counter present value data
at preset execution.

allocate required data to Output area. o
The details of each data type are as follows. 5
O

2

Q

Data Size Detail >

Soft switch 4 bytes | Used to control the Encoder Input Slave Unit. §
g.

=S

Preset command value 8 bytes

uoneoo|ly eled INdinQ z-z2-6
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9 Encoder Input Slave Unit

The data allocation is as follows when using the default settings.

® Soft switch + preset command value (size = 12 bytes)

Offset
(byte) DO7 D06 D05 D04 D03 D02 D01 D00
0 Reserved Reserved Reserved Reserved Reserved INPRES1 PSET1 CENBH1
+1 Reserved EXLBC1 EXLAC1 EXRESC1 | Reserved EXLBE1 EXLAE1 EXRESE1
+2 Reserved Reserved Reserved Reserved Reserved INPRES2 PSET2 CENB2
+3 Reserved EXLBC2 EXLAC2 EXRESC2 | Reserved EXLBE2 EXLAE2 EXRESE2
4 (LL)
+5 CH1 Preset command value (LH)
+6 (HL)
v (HH)
+8 (LL)
+9 CH2 Preset command value (LH)
+10 (HL)
11 (HH)
0 to +3: Soft switch
Abbreviations used in soft switch description have the following meanings.
Abbreviati
::"a : Status name Operation Detection
CENBn Coun.t possible/not 1: Count pOSS|bIe.command Level
possible 0: Count not possible command
0—1: Start preset of present value
Present value preset . .
PSETn . 1—0: Clear present value preset execution completion | Edge
execution
flag
Present value internal 0—1: Start resetting present value
INPRESNH ) 1—0: Clear present value internal reset execution Edge
reset execution :
completion flag
Present value external 1: Enabled
EXRESEn ) Level
reset enabled 0: Disabled v
1: Enabl
EXLAEn | External latch A enabled nabled Level
0: Disabled
1: Enabled
EXLBEn External latch B enabled pa © Level
0: Disabled
Clear present value
EXRESCn | external reset generation | 0—1: Clear flag Edge
flag
Cl t [ latch A
EXLACn ear exiernat 1aie 0—1: Clear flag Edge
generation flag
Cl t | latch B
EXLBChn ear external faic 0—1: Clear flag Edge

generation flag
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9 Encoder Input Slave Unit

9-3 Function of the Encoder Input Slave
Units

This section explains the function of Encoder Input Slave Units.

9-3-1 Count Mode

The Count Mode is run by the Circular Counter.

9-3-2 Circular Counter

Set the maximum Circular Counter value and perform incremental/decremental count in the range from
0 to the maximum value or from the maximum value to 0.

The maximum value can be set in the range from 1 to 4,294,967,295 (FFFFFFFF hex).

Note that if 0 is set, the maximum value becomes FFFFFFFF hex.

1 < maximum value < 4,294,967,295 0
(00000001 hex < maximum value < OxFFFFFFFF hex) (00000000 hex)

Count continuously

Incremental count Decremental count

counter value

If the counter value exceeds the maximum value, the counter value returns to 0 to continue count
operation.

If the counter value becomes less than 0, the counter value returns to the maximum value to continue
count operation.

I Setting method

The settings are made using the SDO communications.

The target index is 4003 hex.

For the details, refer to the information in the corresponding index of "Appendix A-1 Object Dictionary"
in Page A - 27.

GX-series EtherCAT Slave Unit User’s Manual 9-7
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9 Encoder Input Slave Unit

Precautions for Safe Use

e If the maximum Circular Counter value is changed while the counter is stopped or operating,
restart (stop — operate) the counter in order to reflect the change to the count operation.

¢ |f the set value is read without restarting, the set value after change can be read, but the actual
count operation is performed with the set value before change.

9-3-3 Input Signal Types
The input method of Encoder Input Slave Units is explained below.

Note that SDO communications are used for setting an input method. (Default setting: Phase A/B
phase difference pulse input (Multiplication x 4))

The target index is 4002 hex.

For the set values, refer to the information in the corresponding index of "Appendix A-1 Object
Dictionary" in Page A - 27.

® Phase A/B phase difference pulse input (Multiplication x 1/2/4)

(1) Multiplication x 1
Count at signal change of phase A when phase B signal is turned OFF.
The count is incremented at rise of phase A and decremented at fall of phase A.

(2) Multiplication x 2
It is used to heighten resolution of encoder input compared to Multiplication x 1.
The counter operation is performed at rise and fall of phase A signals.
The count is incremented if phase A is advanced from phase B and decremented if phase A is
delayed from phase B.

(3) Multiplication x 4
It is used to further heighten resolution of encoder input from Multiplication x 2.
The counter operation is performed at rise and fall of phase A/B signals.
The count is incremented if phase A is advanced from phase B and decremented if phase A is
delayed from phase B.

Incremental count Decremental count
Phase A
Phase B
_Multiplicationx1 0 1 2 3 2 1
Counter value | Multiplicationx2 | 0 1 2 3 4 5 6 5 4 3 2 1
Multiplicatonx4 | 0 |1]2[3(4|5|6|7|8|9[10{11 12 1110/9|8|7|6(5(4|3|2| 1
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9 Encoder Input Slave Unit

When phase A/B phase difference pulse is input, the connection with external input devices
becomes as follows.

Encoder Input Slave Unit

—O Input A

A
Encoder 5 Olnput B
—O Input Z

z

(Reset Input)

® Code + pulse input
Input A is count pulse signal and input B is count direction control signal.
The count is incremented at rise of phase A when input B is ON and decremented at rise of phase A
when input B is OFF.

Incremental count Decremental count

Count pulse signal r r [ ]‘ ]‘ ]‘ ]‘ ]‘ [ ]‘ ]‘ ]‘ I‘ r I‘
Input A

Count direction
control signal |
Input B

Countervalue|0|1|2|3|4|5|6|7| 8 |7|6|5|4|3|2|1|0

When code and pulses are input, the connection with external input devices becomes as follows.

Encoder Input Slave Unit

spun aAe|s Induj 1epooug ayj Jo uoiduUng ¢-6

Encoder or other
] pulse generators Count pulse ©lnputA
O Input B
Sepsor or — o Input Z
switch Count direction
control

® Incremental/decremental pulse input
The count is incremented at rise of input A pulse and decremented at rise of input B pulse.

sadA] |eubig ndu| ¢-¢-6

Incremental count Decremental count

Input A
Input B

Coutervalve | o | 1 |2 |3 |a[s|e|7] 8 [7]e]s[a]a]2]1]o
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9 Encoder Input Slave Unit

When incremental/decremental pulses are input, the connection with external input devices
becomes as follows.

Encoder Input Slave Unit

Encoder or other
O InputA
pulse generators Incremental
pulse
O Input B
Encoder or other o Input Z
pulse generators Decremental nbu
pulse

Precautions for Safe Use

e If the input method is changed while the counter is stopped or operating, restart (stop —
operate) the counter in order to reflect the change to the count operation.

¢ |f the set value is read without restarting, the set value after change can be read, but the actual
count operation is performed with the set value before change.

9-3-4 Encoder Direction Setting

There are two following types for the encoder directions of an Encoder Input Slave Unit.
e Forward direction at CW (clockwise rotation seen from the shaft of the connected encoder)
e Forward direction at CCW (counterclockwise rotation seen from the shaft of the connected encoder)

R) ) W) )

Note that SDO communications are used to set encoder direction. (Default setting: Forward direction at
Cw)

The target index is 4001 hex.

For the set values, refer to the information in the corresponding index of "Appendix A-1 Object
Dictionary" in Page A - 26.

Precautions for Safe Use

¢ |f the encoder direction setting is changed while the counter is stopped or operating, restart
(stop — operate) the counter in order to reflect the change to the count operation.

¢ If the set value is read without restarting, the set value after change can be read, but the actual
count operation is performed with the set value before change.
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9 Encoder Input Slave Unit

9-3-5 Counter Reset

It is possible to reset counter value for each channel using the elements shown below.

® Counter reset bit
The counter of each channel is reset to 0 by changing soft switch "present value internal reset
execution" allocated to each channel from 0 to 1 in the output data (Slave Unit — EtherCAT Master
Unit) area.

® External control input
The counter is reset to 0 at rise of the present value external reset input signal or phase Z input
signal.
However, it is necessary to set the soft switch "present value external reset enabled" to 1.

If the counter value is reset via input of the present value external reset or phase Z, the "external reset
generation flag" is turned ON. By changing "clear present value external reset generation flag" from 0 to

1, "external reset generation flag" is cleared, enabling the next reset reception.

The counter reset conditions are shown in the figure below.

Preset value R
internal reset execution
[soft switch]

Reset

Present value

external reset input _ execution
[signal input] 0
Phase Z signal 2 L
[signal input]
O

Present value
external reset enabled
[soft switch]

oz>r

spun aAe|s Induj 1epooug ayj Jo uoiduUng ¢-6

Z

Present value external
reset generation flag
[soft switch] u -

—

Precautions for Safe Use

While the counter function is stopped, external reset is disabled.
For this reason, if the reset function is to be used while the counter function is stopped, use the
present value internal reset execution (soft switch).

1889y Jaluno) G-¢-6
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9 Encoder Input Slave Unit

9-3-6 Counter Preset

It is possible to preset counter value for each channel using the elements shown below.

® Counter preset bit
The counter present value is overwritten by "preset command value" by changing soft switch
"present value preset execution" allocated to each channel from 0 to 1 in the output data (Slave Unit
— EtherCAT Master Unit) area.

® Preset command value
Set "preset command value" allocated to each channel in output data (Slave Unit — EtherCAT
Master Unit) area or via SDO communications. (Default setting: 0)
When SDO communications are used, the target index is 4011 hex.
For the details, refer to the information in the corresponding index of "Appendix A-1 Object
Dictionary" in Page A - 27.

9-3-7 Counter value latch

The counter value is latched for each channel using the elements shown below.
It is possible to latch two values at the same time.

® External control input (latch A)
The present counter value is acquired/stored at the rise of latch A of external control input.
However, it is necessary to set the soft switch "external latch A enabled" to "enabled." *

® External control input (latch B)
The present counter value is acquired/stored at the rise of latch B of external control input.
However, it is necessary to set the soft switch "external latch B enabled" to "enabled." *

For both latch A and B inputs, when latch is generated via latch input, the "external latch generation
flag" changes from 0 to 1 and the counter value is stored in objects (latch value A/latch value B) as
latch A/latch B data.

By changing "clear external latch generation flag" from 0 to 1, it is possible to clear the "external
latch generation flag."

When the "external latch generation flag" is cleared, the next latch input becomes enabled.

If it is desired to use latched counter values (latch values) in a ladder program, select PDO mapping
to which latch data is allocated.

* To use SDO communications, acquire/store the present counter value at the rise of latch A/B of external
control input, regardless of the status of the soft switch "external latch A/B enabled."
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9 Encoder Input Slave Unit

9-4 Specifications for Each Slave Unit

This section shows the specification of Encoder Input Slave Units, names and functions of each part,
internal circuit diagram, and wiring diagram.
Refer to the following corresponding page to each model.

Reference page
Internal
T Model iri
ype ode Specification Name§ and circuits vang
functions . diagram
diagram
Open collector GX-EC0211 9-14 9-16 9-19 9-20
input type
ine driver GX-EC0241 9-22 9-24 9-27 9-28
Input type

HUN 9AB|S YoeT 1) suonesydads -6
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9 Encoder Input Slave Unit

9-4-1

Open collector input type

GX-EC0211

I Specification

@ Slave Unit specifications

Item

Specification

Counter point

2 points

Input signal

Counter phase A
Counter phase B
Counter phase Z
Latch input (A/B)
Counter reset input

Counter enabled status
display

LED display (green)

Input indicators

LED display (yellow)

Unit power supply current
consumption

130 mA max. (for 20.4 to 26.4 VDC power supply voltage)

Weight

390 g max.

® Pulse input specifications

Item

Specification

Counter phase A/B Counter phase Z

Input voltage (22044\/tIgC2)6—?5VtEC 4.510 5.5 VDC (22044\}8(?6—?5\120 4.5105.5VDC

+10%) (5 VDC £ 5%) +10%) (5VDC £ 5%)
Input current 8.4 mA 8.6 mA 8.4 mA 8.6 mA

(at 24 VDC) (at 5 VDC) (at 24 VDC) (at5VDC)
ON voltage 19.6 V min. 4.5V min. 18.6 V min. 4.5V min.
OFF voltage 4V max. 1.5V max. 4V max. 1.5V max.
Input restriction resistance | 2.7 kQ 430 Q 2.7 kQ 430 Q
Maximum response Single phase 500 kHz (phase difference 125 kHz
frequency Multiplication x 4, 125 kHz)
Filter switching NA NA

GX-series EtherCAT Slave Unit User’s Manual



9 Encoder Input Slave Unit

® Pulse input timing specifications

Counter input phase A/B Counter input phase Z
Input pulse duty: 50%
C
B | B G
N — _ON —
voltage
Terminal Terminal
input OFF input OFF
voltage' ————— voltage | '\
L» A (A s

— ) E
D
Y ea— _ON
voltage
Phase A
OFF _\ ... |.
voltage :‘2
! A ! A »
. ! | 1 | o
Terminal ' F ' F ' F « F . 2
input ! . i 5 . e
| ' B o
i i =
1 ) D g
(7]
ON g
T “voltage m
Phase B S
=
OFF _\ ..., )
voltage o
3
| ~ A A c
3.
Timing condition
A B C D E F G
<0.3 us >1us >2 us >4 us >8 us >2 us >4 us

|E| Precautions for Correct Use

In order to satisfy the counter input specifications, it is necessary to pay attention to the type of
output driver of the encoder to be used, the length of encoder cable, and frequency of count
pulse.

112003-XD edA} ndul 10308||00 UBdD |-1-6
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9 Encoder Input Slave Unit

® Latch/reset input specifications

temn Specification
Latch input (A/B) | Reset input
Internal I/O common NPN
Input voltage 20.4 t0 26.4 VDC (24 VDC -15 to +10%) | 20.4 to 26.4 VDC (24 VDC -15 to +10%)
Input impedance 4.0 kQ 3.3 kQ
Input current 5.5 mA (at 24 VDC) 7 mA (at 24 VDC)
ON voltage/ON current 17.4 VDC min./3 mA min. 14.4 VDC min./3 mA min.
OFF voltage/OFF current | 5 VDC max./1 mA max. 5 VDC max./1 mA max.
ON response time 3 us max. 15 us max.
OFF response time 3 us max. 90 us max.
I Names and functions
(3) (4) ®)
EthereATS g"@,@ O o 1
N ﬁ:] VGI:' i Cﬂ E B1 Z1 O \ﬁ \E RSTW_ i C&Z ADZ B2 Z2 O Iﬁ LBDZ RSTZ_
1 =
ﬂ - -
UNITPS
Q) —1ogg2 o o

() (6)

® Terminal/input display LED layout diagram

CHA1 CH2
CH1 A1 B1 71 LA1 LB1 RST1 CH2 A2 B2 Z2 LA2 LB2 RST2
= o 1 /3 —= /= = = e 1 /3 e B s I e

1t09 RSV[RSV| V1 [ V1 | V1 |RSV|LA1 |LB1 [RST1 RSV|RSV| V1 | V1 | V1 |RSV|LA2 |LB2 |RST2

10to18 | V1 | V1 |A24|B24 |Z24 | V2 | V2 | V2 | V2 V1 | V1 |A24 |B24 |Z24 | V2 | V2 | V2 | V2
19to27 |G1|G1|A5 |B5 |25 |1G2|G2|G2|G2 G1|G1|A5 |B5 |25 |G2|G2|G2|G2
No. Name Function

1) Communications connectors
2) Unit power supply connector
3) Status indicators

4) Node address switches

Refer to "6-3 Specifications of Common Areas" Page 6 - 4.

The indicators show the status of the inputs of each channel.
For details, refer to the next section "Input indicators".
Connects external devices and the I/O power supply.

For details, refer to the next section "Terminal block".

(7) DIN track mounting hook Fixes a Slave Unit to a DIN track.

(5) Input indicators

(6) Terminal block
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9 Encoder Input Slave Unit

CH1 CH2
Name State Contents Name State Contents
CHA Lit green. | Counter operating CH2 Lit green. | Counter operating
OFF Counter stopped OFF Counter stopped
Lit Input A (phase A signal/count Lit Input A (phase A signal/count
pulse signal/incremental count pulse signal/incremental count
yellow. . . yellow. . .
Al signal) available A2 signal) available
Input A (phase A signal/count Input A (phase A signal/count
OFF pulse signal/incremental count OFF pulse signal/incremental count
signal) not available signal) not available
Input B (phase B signal/count Input B (phase B signal/count
Lit direction control Lit direction control
yellow. signal/decremental count signal) yellow. signal/decremental count signal)
B1 available B2 available
Input B (phase B signal/count Input B (phase B signal/count
OFF d.|rect|on control . OFF d.|rect|on control .
signal/decremental count signal) signal/decremental count signal)
not available not available
Lit . . Lit . .
71 yellow. Phase Z input available 72 yellow. Phase Z input available
OFF Phase Z input not available OFF Phase Z input not available
Li External latch input A available Li External latch input A available
yellow. yellow.
LA1 - LA2 -
External latch input A not External latch input A not
OFF . OFF .
available available
Lit External latch input B available Lit External latch input B available
LB1 yellow. LB2 yellow.
External latch input B not External latch input B not
OFF ; OFF .
available available
Lit External reset input available Li External reset input available
RST1 | yellow. P RST2 | yellow. P
OFF External reset input not available OFF External reset input not available

GX-series EtherCAT Slave Unit User’s Manual
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9 Encoder Input Slave Unit

e Terminal block

Terminal
CH block Terminal name Contents
number

1 RSV -

2 RSV -

3 VA Encoder power supply input (power supply input at twisted-pair
wiring)

4 VA Encoder power supply input (power supply input at twisted-pair
wiring)

5 VA Encoder power supply input (power supply input at twisted-pair
wiring)

6 RSV -

7 LA1/LA2 Latch A input

8 LB1/LB2 Latch B input

9 RST1/RST2 Reset input

10 V1 Encoder power supply input

1" V1 Encoder power supply output

CH1 12 A24 Phase A input (24 V)
CH2 13 B24 Phase B input (24 V)

14 Z24 Phase Z input (24 V)

15 V2 Sensor power supply input

16 V2 Sensor power supply output

17 V2 Sensor power supply output

18 V2 Sensor power supply output

19 G1 Encoder power supply input

20 G1 Encoder power supply output

21 A5 Phase A input (5 V)

22 B5 Phase B input (5 V)

23 Z5 Phase Z input (5 V)

24 G2 Sensor power supply input

25 G2 Sensor power supply output

26 G2 Sensor power supply output

27 G2 Sensor power supply output
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9 Encoder Input Slave Unit

I Internal circuits diagram

CN IN
X+ |© © Vi
- | _©
RX+ |© —© G1
RX- | © Photocoupler
©@ ‘ T — <2 ® V1
©) Physical ; Y ag
o layer —— L 3 -0 1+ 1 © A24
CN ouT 1.2 kQ 1.5 kQ
™ |©
™ | © © A5
RX+ @ 430 Q o
RX- | © L ®
© Photocoupler
o - oy ® Vi
% —o<[x-y ! |23
= — 70 T +—T1+—F+—© B24
UNITPS - ™ oc e 1.2kQ 1.5kQ
+ O converter . © B5
No-isolation
v |0 ( oo o 430 Q
B Photocoupler
° : £ ® V1
g wfll | 23
£ e I L L "0 1 +—® 724
- 2kQ 1.5kQ ©
z5 &
430 Q P
—0© V2 2
—© G2 g
2
- ©® V2 2
5 2
g3 g
-0 —11 ©® LA/LB m
2kQ 2kQ §
—O G2 »
r,
H
: T -2 © V2 =
' o
YK g—§ =
S -5 1 © RST
3.3kQ
—© G2
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9 Encoder Input Slave Unit

I Wiring diagram

Sensor power supply

(24 VDC)
il
O O
RSV RSV |[V1 |V1 |V1 |RSV||LA1 |LB1 |RST1 RSV RSV |V1 |V1 |V1 |RSV |LA2 |LB2 |RST2
—e |—e |—e — |—e |—®
V1 V1 |A24 B24 (224 |[V2 [|V2 2 V2 V1 |V1 |A24 B24 (724 |V2 |V2 2 V2
] o— q — Lo o o— ~— *~— o
G1 |G1 [|A§ |B |z5 (G2 ||B2 B2 |[52 G1 |G1 [|A§ BY |25 ||G2 B2 ||B2 ||B2
o— | —e o —
— N L=
White: White:
Phase B |Phase B
Black: Black: |
Phase A L Phase A L
Orange: Orange:
Brown: Phase Z Brown: Phase 2
Vee Vce
_ Blue: Blue: W W
i' [l ooy 2o oV 222 525
2° 20 2° % 2° 3
Encoder power supply Latch Reset Reset
(24 VDC or 5 VDC) Latch
ze oo
I 8% i 25¢
Encoder Latch Encoder Latch
(NPN open collecter (NPN open collecter
output type) Output output type) NPN output

2-wire sensor

3-wire sensor
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9 Encoder Input Slave Unit

Sensor power supply

(24 VDC)
_l’_ -
O O
RSV RSV |V1 |V1 |V1 |RSV||LA1 |LB1 |RST1 RSV RSV |V1 |V1 |V1 |RSV|LA2 |LB2 |RST2
o o— o —e —o — o— o o —0 — —e
V1 V1 |A24|B24 ||Z24 |||V2 ||V2 2 V2 V1 |V1 |A24|B24 (224 || V2 2 2 V2
—o —0 —o — —e —0 —0 o *— *~—
G1 |G1 A5 ||B5 ||E5 G2._ 52 52 |52 G1 |G1 A5 |B5 (|5 [|G2 B2 [|IB2 |IB2
D
Ji— oA
N—rt |
@ m @ @
Q C Q C
oo oo
Black: Phase A g - 229 I22
aCK: o cg3 c3
White: Phase B Latch Reset pas s rase 262 9o g
—] Orange: Phase Z g E_U Latch Reset
Brown: Vce Qe o ©
. vs)
Blue: OV Latch %_) g g :
Encoder Output T_ ?] o
(NPN open collecter 2-wire sensor NPNatC e
output type output =
e SR Sy :
—
1l 5
— Iy H
-
°
m
Q
(2]
=
— ]
Q
<
(1]
c
=
Encoder S
(NPN open collecter
output type)

|E| Precautions for Correct Use

¢ Use shielded cable and ground the shield to 100 Q or less when wiring pulse input A/B/Z with
external control inputs.

e Wiring of pulse input A/B/Z shall be as short as possible and separated from wiring with many
noises such as power lines.

¢ Use stabilizing power supply separate from other inputs/outputs for Encoder Input Slave Units
as much as possible.

¢ Do not wire anything to RSV terminals.

112003-XD edA} ndul 10308||00 UBdD |-1-6
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9 Encoder Input Slave Unit

9-4-2 Line Driver Input Type

9-22

GX-EC0241

I Specification

@ Slave Unit specifications

Item

Specification

Counter point

2 points

Input signal

Counter phase A
Counter phase B
Counter phase Z
Latch input (A/B)
Counter reset input

Counter enabled status
display

LED display (green)

Input indicators

LED display (yellow)

Unit power supply current
consumption

100 mA max. (for 20.4 to 26.4 VDC power supply voltage)

Weight

390 g max.

® Pulse input specifications

Specification

Item Counter phase A/B Counter phase Z
Input voltage EIA standard RS-422-A line driver level
Input impedance 120 Q £5%
gH level input voltage 01V
gL level input voltage -0.1V
Hysteresis voltage 60 mV

Maximum response
frequency

Single phase 4 MHz (phase difference

Multiplication x 4, 1 MHz) 1 MHz

Filter switching

NA
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9 Encoder Input Slave Unit

® Pulse input timing specifications

Counter input phase A/B Counter input phase Z
Input pulse duty: 50%
. c
B
— ON | — ON —  ON __ON
voltage voltage
A/B (+) Z(+)
OFF
Terminal OFF " A—"" voltage Terminal OFF
input input ON
Z0) OFF
L OFF "] voltage
A A
Relationship between phase A and phase B at phase difference pulse input
. E
D
B ON ON
"""""" " voltage
A+) |
OFF  ~\oooooooes 'LOFnF
Phase A ON . f———. L voltage
A() :
OFF N B S
i
i ) |
Terminal ; i i
input i i £
. |
| D
ON ON
TN voltage
B(+)
OFF
Phase B SEF
B(-)
— OFF
Timing condition
A B C D E F G
<25ns >125 ns >250 ns >0.5 us >1 us >0.25 us >0.5 us

|E| Precautions for Correct Use

In order to satisfy the counter input specifications, it is necessary to pay attention to the type of
output driver of the encoder to be used, the length of encoder cable, and frequency of count
pulse.
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9 Encoder Input Slave Unit

® Latch/reset input specifications

temn Specification
Latch input (A/B) | Reset input
Internal I/O common PNP
Input voltage 20.4 t0 26.4 VDC (24 VDC -15 to +10%) | 20.4 to 26.4 VDC (24 VDC -15 to +10%)
Input impedance 4.0 kQ 3.3 kQ
Input current 5.5 mA (at 24 VDC) 7 mA (at 24 VDC)
ON voltage/ON current 17.4 VDC min./3 mA min. 14.4 VDC min./3 mA min.
OFF voltage/OFF current | 5 VDC max./1 mA max. 5 VDC max./1 mA max.
ON response time 3 us max. 15 us max.
OFF response time 3 us max. 90 us max.
I Names and Functions
(3) (4) ®)
EtherCAE ,‘g‘@ O e} 1

(1

il
—
]

@ 1ggelaf o o

) (6)

® Terminal/input display LED layout diagram

CHA1 CH2
CH1 A1 B1 71 LA1 LB1 RST1 CH2 A2 B2 Z2 LA2 LB2 RST2
s R s e e —= /= = = e 1 /3 s B s I e

1t09 RSV |RSV|RSV|RSV |RSV RSV |LA1 [LB1 |RST1 RSV |RSV|RSV [RSV|RSV|RSV|LA2 |LB2 [RST2

10to 18 Vi |V1|A+ |B+ | Z+ | V1 ]|V1]|V1|V1 V1|Vl | A+ |B+ | Z+|V1]|V1|V1l]|V1
19 to 27 G1|G1|A-|B-|Z-|G1|G1]|G1]|G1 Gl1|G1|A-|B-|Z-|G1|1G1|G1|G1
No. Name Function

1) Communications connectors
2) Unit power supply connector
3) Status indicators

4) Node address switches

Refer to "6-3 Specifications of Common Areas" Page 6 - 4.

The indicators show the status of the inputs of each channel.
For details, refer to the next section "Input indicators".
Connects external devices and the I/O power supply.

For details, refer to the next section "Terminal block".

(7) DIN track mounting hook Fixes a Slave Unit to a DIN track.

(5) Input indicators

(6) Terminal block
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9 Encoder Input Slave Unit

CH1 CH2
Name State Contents Name State Contents
CHA Lit green. | Counter operating CH2 Lit green. | Counter operating
OFF Counter stopped OFF Counter stopped
Lit Input A (phase A signal/count Lit Input A (phase A signal/count
pulse signal/incremental count pulse signal/incremental count
yellow. . . yellow. . .
Al signal) available A2 signal) available
Input A (phase A signal/count Input A (phase A signal/count
OFF pulse signal/incremental count OFF pulse signal/incremental count
signal) not available signal) not available
Input B (phase B signal/count Input B (phase B signal/count
Lit direction control Lit direction control
yellow. signal/decremental count signal) yellow. signal/decremental count signal)
B1 available B2 available
Input B (phase B signal/count Input B (phase B signal/count
OFF d.|rect|on control . OFF d.|rect|on control .
signal/decremental count signal) signal/decremental count signal)
not available not available
Lit . . Lit . .
71 yellow. Phase Z input available 72 yellow. Phase Z input available
OFF Phase Z input not available OFF Phase Z input not available
Li External latch input A available Li External latch input A available
yellow. yellow.
LA1 - LA2 -
External latch input A not External latch input A not
OFF . OFF .
available available
Lit External latch input B available Lit External latch input B available
LB1 yellow. LB2 yellow.
External latch input B not External latch input B not
OFF ; OFF .
available available
Lit External reset input available Li External reset input available
RST1 | yellow. P RST2 | yellow. P
OFF External reset input not available OFF External reset input not available

GX-series EtherCAT Slave Unit User’s Manual
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9 Encoder Input Slave Unit

9-26

e Terminal block

Terminal
CH block Terminal name Contents
number

1 RSV -
2 RSV -
3 RSV -
4 RSV -
5 RSV -
6 RSV -
7 LA1/LA2 Latch A input
8 LB1/LB2 Latch B input
9 RST1/RST2 Reset input
10 V1 Internal circuit/sensor power supply input
11 V1 (Spare)
12 A+ Phase A input (+)
13 B+ Phase B input (+)

gﬂ; 14 Z+ Phase Z input (+)
15 V1 (Spare)
16 V1 Sensor power supply output
17 V1 Sensor power supply output
18 V1 Sensor power supply output
19 G1 Internal circuit/sensor power supply input
20 G1 (Spare)
21 A- Phase A input (-)
22 B- Phase B input (-)
23 Z- Phase Z input (-)
24 G1 (Spare)
25 G1 Sensor power supply output
26 G1 Sensor power supply output
27 G1 Sensor power supply output

GX-series EtherCAT Slave Unit User’s Manual



9 Encoder Input Slave Unit

I Internal circuits diagram

CN IN
L ©O DC-DC
TX- Q© -
RX+ |© converter © vi
RX- | © . (No-isolation 9 G1
o Line type) © 6
fe) receiver
@) Physical
©] layer o A
CN OUT
4.7 kQ Ij
™X+ |©
™ | © O T © A+
RX+ ©© 47kQ
o ) ® B
@) 4.7 kQ Ij
©@ o ) ©® B+
4.7 kQ
UNIT PS
—] DC-DC * 1+ © Z-
+ |O converter = 4.7 kQ
v |© (No-isolation o
B type) ‘S O = © Z+
© 4.7kQ
c
(0]
k=
Photocoupler ©
e — o2 © G1 A
y 33 )
=g = °
: S —T 31 ©® LALB 8
i 2kQ 2kQ (E;
© V1 %‘
Photocouple H
""""""" — .8 © Gt 3
=2
L 35 )
h c O m
_____________ - 1 © RST §_
3.3kQ A
L © V1 2
(1]
c
=

L¥2003-X9O 8dA| Indu| JeAuq sur Z-v-6
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9 Encoder Input Slave Unit

I Wiring diagram

Internal circuit /
sensor power supply

(24 VDC)

-

RSV||RSV |[RSV|RSV |[RSV|RSV |LA1 |LB1 |RST1 RSV
— — —e

RSV |RSV |RSV|RSV |RSV |LA2 |LB2 |RST2
— —e [

1 [Vl |A+ B+ [Z+ |V1 1 1 1 v1i \v1i |A+ B+ |Z+ |V1 V1 1 V1
—e ~— —| o o *— ~— o —| o— - *— ~—
G1 [|G1 |A- [||B- [|Z- ||G1 |1 |1 ||B1 G1 |G1 |A- |B- [[Z= [|IG1 |51 |IB1 |1
o — —0 — —C — —
D
S . |
NI SCHL
Encoder power supply
C
Blue: OV
. W W W w [osfosfex] www
Brown: Vcc © c D c o< 3 =g}
Q o o o o= Qo2
Black: Phase A+ Black/Red: Phase A- ~ ~ ~ 3 E
Latch Reset Phase| |Phase| [Phase Latch Reset
= White: Phase B+ White/Red: Phase B- A B z

@ © TWw

Orange: Phase Z+ Orange/Red: Phase Z- 25 252

=~ =~ §

Encoder Latch Latch

(Line driver Output NPN output
output type) 2-wire sensor 3-wire sensor

Encoder power supply

(5VDC)

J—_h

Encoder
(Line driver
output type)

El Precautions for Correct Use

¢ Use shielded cable and ground the shield to 100 Q or less when wiring pulse input A/B/Z with

external control inputs.

e Wiring of pulse input A/B/Z shall be as short as possible and separated from wiring with many

noises such as power lines.

¢ Use stabilizing power supply separate from other inputs/outputs for Encoder Input Slave Units

as much as possible.
¢ Do not wire anything to RSV terminals.
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9 Encoder Input Slave Unit

9-5 Mounting Dimensions

The mounting dimensions of an Encoder Input Slave Unit are shown below.

215

®@ 2 °
(] Oo0o0oo0oo0ooocd OO0 00000

52
I:l o
[}
)
o
o [
50

3.14

j
e
[ ]
;
-
93.5

68.9
=}
I
i
0
{
|
o

10.1  [mm]

suoisuawig Bununo G-6
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Expansion Unit
]

This chapter overviews the Expansion Unit.

10-1 Overview of the Expansion Unit ................................. 10-2
10-1-1 Connecting Expansion Units . .. ... ... ... ... .. . . .. .. . . . ... 10-2
10-1-2 /O Power SUPPIY ..ot 10-3

10-2 Specifications of Expansion Unit ................................ 10-4
10-2-1 8-point Input Expansion Unit X\WT-ID0O8/ID08-1 ....................... 10-5
10-2-2 8-point Output Expansion Unit X\WT-OD08/OD08-1 .. .................. 10-8
10-2-3 16-point Input Expansion Unit XWT-ID16/ID16-1 .. .................... 10-11
10-2-4 16-point Output Expansion Unit XWT-OD16/0D16-1 ... ............... 10-14

10-3 Mounting Dimensions ..............c.iiiiiiinninnnnnrrrnnnnnns 10-17
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10 Expansion Unit

10-1 Overview of the Expansion Unit

One Expansion Unit can be added to a Digital I1/0 Slave Unit (GX-ID 1611/ID1621/
0OD1611/0D1621/0C1601) (2-tier terminal block type16-point Slave Unit)

The use of Expansion Units enables flexible 1/0 capacity expansion.

This section explains how to connect the Expansion Unit and supply the unit power.

The Expansion Unit provides the same functions available through the Digital /0 Slave Unit.
For details, refer to "7-3 Functions of Digital I/O Slave Units" in page 7 - 7.

10-1-1 Connecting Expansion Units

1 Remove the cover from the right side of the Digital I/O Slave Unit.
(1) Depress the catch and remove one side of the cover.
(2) Pull out the cover to remove it entirely.

2 Connect the Expansion Unit to the Slave Unit.
Press the Expansion Unit and Digital I/0 Slave Unit together until they click into place with the
connectors properly mated.

El Precautions for Correct Use

Always turn the main power OFF when connecting the Expansion Unit.

10 -2 GX-series EtherCAT Slave Unit User’s Manual



10 Expansion Unit

10-1-2 1/0O Power Supply

The 1/0O power supply method when an Expansion Unit is connected differs in cases. In some cases I/O
power can be supplied only to Slave Unit.

In the other cases, it must be supplied to both the Slave Unit and the Expansion Unit.

These differences depend on the I1/0 combination. Refer to the following table for the correct supply.

Expansion Unit Input Output
Slave Unit XWT-ID08(-1) XWT-ID16(-1) XWT-0DO08(-1) XWT-0OD16(-1)
Input DT ﬁgx:[ !ssusu’IDpltloectjhc;nlliyxtoa;hs?oilEllJVr::i‘tLian:':;)t Power is supplied to both the Slave Unit
P GX-ID1621 ot SUPPy P and Expansion Unit.
required.
GX-Ob1611 P i lied to both the Sl Unit P i lied to both the S Unit
Output | GX-OD1621 ower is supp ie .o 0 e Slave Uni ower is supp ie .o 0 e Slave Uni
and Expansion Unit. and Expansion Unit.
GX-0C1601

jlun uoisuedxg ayj Jo MBIAIBAQ -0}

Aiddng Jemod O/l 2-1-01
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10 Expansion Unit

10-2 Specifications of Expansion Unit

The chart below shows the Expansion Unit specifications, component names and functions, internal
circuits and wiring diagram.
Refer to the following corresponding page to each model.

Reference page
Model e e Names and Itherr?aI Wiring
Specification . circuits .
functions . diagram
diagram
XWT-ID08
XWT-IDO8-1 10-5 10-5 10-6 10-7
XWT-ODO08
XWT-OD08-1 10-8 10-8 10-9 10-10
XWT-ID16
XWT-1D16-1 10-11 10-11 10-12 10-13
XWT-OD16
XWT-OD16-1 10-14 10-14 10-15 10-16
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10 Expansion Unit

10-2-1 8-point Input Expansion Unit
XWT-ID08/ID08-1

I Specification

Specification

Item

XWT-ID08 XWT-ID08-1
Internal /O common NPN PNP
I/O capacity 8 inputs
ON voltage 15 VPC min. (between gach input 15 V.DC min. (between gach input
terminal and the V terminal) terminal and the G terminal)
OFF voltage 5 VQC max. (between egch input 5 VQC max. (between e.ach input
terminal and the V terminal) terminal and the G terminal)
OFF current 1.0 mA max.

6.0 mA max./input (at 24-VDC)

Input current 3.0 mA max./input (at 17-VDC)

ON delay time 1.5 ms max.
OFF delay time 1.5 ms max.
Number of circuits per .

8 inputs/common
common
Isolation method Photocoupler isolation
Input indicators LED display (yellow)
Weight 80g max.

I Names and functions

Jlun uoisuedx3 jo suonesyioads z-0l

I—I—l

é: 0123 4567

= [N —

2) e
I g
o
‘L|/—'

@ O s
=S
. . AN
® Terminal arrangement diagram 8%
2
o
-
2
6to 10 v i1]3]|5]|7 m
5
E
1t05 G| O 2 4 6 2
c
3.
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10 Expansion Unit

10 -6

No. Name Function
Indicates the state of each input contact (ON/OFF).
(1) Input indicators (0 to 7) Not lit: Contact OFF (input OFF state)
Lit in yellow: Contact ON (inputON state)
(2) Slave connector Connects the connector on the right side of the Slave Unit.
Connects external devices and the I/O power supply.
(3) Terminal block V, G: I/O power supply terminals
0 to 7: Input terminals
(4) DIN track mounting hook Fixes a Slave Unit to a DIN track.

I Internal circuits diagram

® XWT-ID08 (NPN)

Internal circuits

N Photocoupler

—

l" S\
| Y%
\. "/

—=

© VvV 24VDC
————©@0
—O 1

*n Photocoupler

p N
, .
H E'f!! X ﬂ
Ny e
—_— T

® XWT-ID08-1 (PNP)

Internal circuits

© V 24VDC

™\ Photocoupler
b
SRy

- © 0
— O 1

“\ Photocoupler
"1 N

S
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10 Expansion Unit

I Wiring diagram

® XWT-ID08 (NPN)

]

T © X o =
I} = Q = [&)
I/0O power supply = £ 2 s =2
(24 VDC) £ % 3 s K
O @™ m @ o
NPN output 3-wire 2-wire sensor
sensor (Limit switch, etc.)
(Photoelectric sensor,
proximity sensor)
® XWT-ID08-1 (PNP) .
o
N
(7
k-]
o
2
=
o
a2
=
=]
(7]
p P E :
m
1R g
Q
>
@,
= S
c
3
;||i
g 2 3 g 2
1/0 power supply £ 5 £ g 5 =
= ~ c ~ [
s § : s £ 3
o m m o o 6
PNP output 3-wire 2-wire sensor g
sensor (Limit switch, etc.) (@]
(Photoelectric sensor, g

proximity sensor)

@ Reference

Wire colors have been changed according to revisions in the JIS standards for photoelectric and
proximity sensors.
The colors in parentheses are the wire colors prior to the revisions.

yun uoisuedx3 nduj Juiod-g 1-z-0L
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10 Expansion Unit

10-2-2 8-point Output

Expansion Unit

XWT-OD08/0D08-1

I Specification

Specification

Item

XWT-OD08 XWT-OD08-1
Internal I/O common NPN PNP
I/O capacity 8 outputs
Rated output current 0.5 AJoutput, 2.0 A/common
1.2V max. 1.2V max.

Residual voltage

(0.5 ADC, between each output terminal
and the G terminal)

(0.5 ADC, between each output terminal
and the V terminal)

Leakage current 0.1 mA max.
ON delay time 0.5 ms max.
OFF delay time 1.5 ms max.
Number of circuits per .

8 inputs/common
common

Isolation method

Photocoupler isolation

Output indicators

LED display (yellow)

Error Mode Output

Select either hold or clear.

Weight

80g max.

I Names and functions

OMRON_XWT-OD08
REMOTE TERMINAL

()

|

A==

(4)

®)

® Terminal arrangement diagram

61010

1t05

10-8
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10 Expansion Unit

No. Name Function
Indicates the state of each output contact (ON/OFF).
(1) Output indicators (0 to 7) Not lit: Contact OFF (output OFF state)
Lit in yellow: Contact ON (output ON state)
(2) Slave connector Connects the connector on the right side of the Slave Unit.
Connects external devices and the I/O power supply.
3) Terminal block V, G: I/O power supply terminals
0 to 7: Output terminals
(4) DIN track mounting hook Fixes a Slave Unit to a DIN track.

I Internal circuits diagram

® XWT-0D08 (NPN)

Ph}‘ff‘.’?f’.”‘f"”%gs ® Vv 24VDC

LY 0
w ®

ISR

:" N A
[ A

¢

Internal circuits

® XWT-OD08-1 (PNP)

Jlun uoisuedx3 jo suonesyioads z-0l

? © V 24VDC
Photocoupler I-j | 3 0
1IN | .—_I

| 1:§l< ; —© 1
@ & .
=]
8 x
© =
© . o
= g
% Photocoupler | S
—_— ‘,‘;;gg‘s\ | L . . 8
T J ©
L T o6 2
N 5% X

1un uoisuedx3 indinQ ulod-g Z-z-0L
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10 Expansion Unit

I Wiring diagram

® XWT-OD08 (NPN)

- 1

1/0 power supply
(24 VDC)

Solenoid valve, etc.  Solenoid valve, etc.

® XWT-ODO08-1 (PNP)

- ]
] |_

1/0 power supply
(24 VDC)

Solenoid valve, etc.  Solenoid valve, etc.

|-_l7| Precautions for Correct Use

When using an inductive load, such as a solenoid valve, either use a built-in diode for absorbing
the counterelectromotive force or install an external diode.
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10-2-3 16-point Input Expansion Unit
XWT-ID16/ID16-1

I Specification

10 Expansion Unit

Specification

Item

XWT-ID16 XWT-ID16-1
Internal /O common NPN PNP
I/O capacity 16 inputs
ON voltage 15 VPC min. (between gach input 15 V.DC min. (between gach input
terminal and the V terminal) terminal and the G terminal)
OFF voltage 5 VDC max. (between each input 5 VDC max. (between each input

terminal and the V terminal)

terminal and the G terminal)

OFF current

1.0 mA max.

Input current

6.0 mA max./input (at 24-VDC)
3.0 mA max./input (at 17-VDC)

ON delay time 1.5 ms max.

OFF delay time 1.5 ms max.
Number of circuits per 16 inputs/common
common

Isolation method

Photocoupler isolation

Input indicators

LED display (yellow)

Weight

120g max.

I Names and functions

(1)

0123

4567 8 9101112131415

OMRON_XWT-ID16
REMOTE TERMINAL

|

e
(2)<|:
<

~

4) ®)

® Terminal arrangement diagram

10to 18

11

13

15

109

10 | 12

14
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10 Expansion Unit

No. Name Function
Indicates the state of each input contact (ON/OFF).
(1) Input indicators (0 to 15) Not lit: Contact OFF (input OFF state)
Lit in yellow: Contact ON (inputON state)
(2) Slave connector Connects the connector on the right side of the Slave Unit.
Connects external devices and the I/O power supply.
(3) Terminal block V, G: I/O power supply terminals
0 to 15: Input terminals
(4) DIN track mounting hook Fixes a Slave Unit to a DIN track.

I Internal circuits diagram

® XWT-ID16 (NPN)

“Photocoupler ®V 24VDC
Nty
e EJ ———©0
—© 1
“\Photocoupler
> N

i \
/ 4N
\ Y%
Ny P
I

Internal circuits

© G
® XWT-ID16-1 (PNP)
©®© VvV 24VDC
A\ Phot |
N 'Io ocoup\er — ® 0
1:15"‘ 0 1
@ o
=]
o “\Photocoupler o
6 —>|—|/ S . .
T :\:j;:: 3 [b © o
5 ..
IS © G
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10 Expansion Unit

I Wiring diagram

® XWT-ID16 (NPN)

1/0 power supply
(24 VvDC)

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

NPN output 3-wire sensor  2-wire sensor
(Photoelectric sensor,  (Limit switch, etc.)
proximity sensor)

® XWT-ID16-1 (PNP)

‘v ‘1 ‘3 ‘5 ‘7 ‘9 ‘11 ‘13 ‘15‘

‘G ‘o ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘

Jlun uoisuedx3 jo suonesyioads z-0l

B

1/0 power supply 3 £ = 3 z
(24 VDC) g % 3 g g
[an] m m o o

PNP output 3-wire 2-wire sensor

sensor (Limit switch, etc.)

(Photoelectric sensor,

proximity sensor)
@ Reference

Wire colors have been changed according to revisions in the JIS standards for photoelectric and

proximity sensors.
The colors in parentheses are the wire colors prior to the revisions.

1-91dl/91Al-LMX

yun uoisuedx3 nduj Julod-91 €-2-01
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10 Expansion Unit

10-2-4 16-point Output Expansion Unit
XWT-OD16/0D16-1

I Specification

Item

Specification

XWT-OD16 XWT-OD16-1
Internal I/O common NPN PNP
I/O capacity 16 outputs
Rated output current 0.5 AJoutput, 4.0 A/common
1.2V max. 1.2 V max.

Residual voltage

(0.5 ADC, between each output terminal

and the G terminal)

(0.5 ADC, between each output terminal
and the V terminal)

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

Number of circuits per
common

16 inputs/common

Isolation method

Photocoupler isolation

Output indicators

LED display (yellow)

Error Mode Output

Select either hold or clear.

Weight

120g max.

I Names and functions

10 - 14

(1)

0123

4567 8 9101112131415

OUT

OMRON_XWT-OD16
REMOTE TERMINAL

Il

et
=
(2)«[
<

(4) (©)

® Terminal arrangement diagram

10to 18

11

13

15

1109

10

12

14

GX-series EtherCAT Slave Unit User’s Manual



10 Expansion Unit

No. Name Function
Indicates the state of each output contact (ON/OFF).
(1) Output indicators (0 to 15) Not lit: Contact OFF (output OFF state)
Lit in yellow: Contact ON (output ON state)
(2) Slave connector Connects the connector on the right side of the Slave Unit.
Connects external devices and the I/O power supply.
3) Terminal block V, G: I/O power supply terminals
0 to 15: Output terminals
(4) DIN track mounting hook Fixes a Slave Unit to a DIN track.

I Internal circuits diagram

® XWT-OD16 (NPN)

Photocoupler

= © V 24VDC
! 1:?.15 ;

e 90
» ®

\Voltage)|
drop

Photocoupler

[ AN
N S

¢

Internal circuits
1
)

® XWT-OD16-1 (PNP)

Jlun uoisuedx3 jo suonesyioads z-0l

? © V 24VDC
Photocouplerlj | 3 _,__@ 0
R ANy —© 1
=

o x
.6 é
- 5
2 PhotocouplerE] | 3 9
£ | X
N o
v§< I 5 )
I P D Q| —_

yun uotsuedx3 ndinQ iod-9| #-2-01
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10 Expansion Unit

I Wiring diagram

® XWT-OD16 (NPN)

1/0 power supply
(24 VDC)

Solenoid valve, etc.  Solenoid valve, etc.

® XWT-OD16-1 (PNP)

‘v ‘1 ‘3 ‘5 ‘7 ‘9 ‘11 ‘13 ‘15 ‘

‘G ‘0 ‘2 ‘4 ‘6 ‘s ‘10 ‘12 ‘14 ‘

- ]
L |_

1/0 power supply
(24 VDC)

Solenoid valve, etc.  Solenoid valve, etc.

El Precautions for Correct Use

When using an inductive load, such as a solenoid valve, either use a built-in diode for absorbing
the counterelectromotive force or install an external diode.
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10 Expansion Unit

10-3 Mounting Dimensions

The mounting dimensions of the Expansion Unit are shown below.

® XWT-ID08/ID08-1/0D08/0OD08-1

13 66 43.9
lﬁ_c 01236607 9 /=| |:|
T T —
H | 8 Qg
D
. ___ 7 0 |t
- 29.9
” 49.7 (mm)
® XWT-ID16/ID16-1/0D16/0D16-1
12 94 43.9
dﬁ_‘c 01234667 8910112131416 5 /=' I:I
|:[ ) 8 g
v U —
- 29.9
© 49.7 (mm)

H suoisuawiqg Bununow ¢-01
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11

Troubleshooting and Maintenance
]

This chapter explains actions to be taken at errors, troubleshooting, and equipment
maintenance.

11-1 Troubleshooting ... ....... ... e eas 11-2
11-1-1  Errors that Can be Checked with Status Indicator and Actions to Take ... ... 11-2
11-1-2 Errors Uniqueto Each Slave Unit .. ........ ... ... .. .. . . .. . ... 11-7
11-1-3 Emergency ErrorCode . . ... ... . 11-11

11-2 Equipment Maintenance ................ ittt nnnnn 11-13
11-2-1 Cleaning ... ..ot 11-13
11-2-2 INSPECHONS . ... 11-13
11-2-3 Handling when Replacing Units .. ......... .. ... .. ... ... ... ... ...... 11-14
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11 Troubleshooting and Maintenance

11-1 Troubleshooting

11-1-1 Errors that Can be Checked with Status Indicator and Actions to
Take

Erros can be notified by status indicators on Slave Units.

In this section, the states of status indicator are indicated using the following abbreviations.

Abbreviation Definition
On ON
Off OFF
F Flickering (ON (50 ms) - OFF (50 ms) flashing)
B Blinking (ON (200 ms) - OFF (200 ms) flashing)
SF Single flash (ON (200 ms) - OFF (1000 ms) flashing)
DF Double flash (ON (200 ms) - OFF (200 ms) - ON (200 ms) - OFF (1000 ms) flashing)

Unknown

For details on definition of each state, refer to "6-3-1 Status Indicators" in page 6 - 4.

® Errors of Slave Unit

[PWR]
indicator

[L/A OUT]

[LAIN]

LED

[RUN]
indicator

[ERR]
indicator

Description

Cause

Actions

On

Off

EtherCAT
communication
is in progress.

EtherCAT
communication is
being executed.

PDO communications
or both PDO and SDO
communications are
being executed.

State is normal.

Off

Off

Off

Off

Power supply
error

The power is not
properly supplied
to the Slave Unit.

After removing the
following factors of
power supply shutdown,
restart the Slave Unit
according to the
specification of
connected EtherCAT
Master Unit.

* Are the power supply
cables wired
correctly?

* Are the power supply
cables disconnected?

* |s the power supply
voltage within the
specification range?

e |s the power supply
capacity sufficient?

¢ |s the power supply
malfunctioning?

11-2
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11 Troubleshooting and Maintenance

LA IN]
[L/A OUT]
LED

[PWR]
indicator

[RUN]
indicator

[ERR]
indicator

Description

Cause

Actions

On -

Off

On

Hardware error

A hardware failure
occurred.

If the error does not
clear even after the
power is turned ON
again, the Slave Unit
hardware is damaged.
Replace the Slave Unit.

The Expansion
Unit is
disconnected.

Check the Expansion
Unit connection.

On -

lllegal switch
setting

A range setting
switch or other

switch setting is
illegal.

Check the switch
settings then restart the
Slave Unit according to
the specification of
connected EtherCAT
Master Unit.

EEPROM
data error

EEPROM data
error

Use the Configuration
Tool or SDO
communications to
restore the default data
and restart the Slave
Unit according to the
specification of
connected EtherCAT
Master Unit.

Sync manager
setting error

The sync manager
setting is illegal.

Change to the correct
settings.

Hardware error

A hardware failure
occurred.

If the problem is not
resolved even after the
measures described
above are taken, the
Slave Unit hardware
may be damaged.
Replace the applicable
Slave Unit.

GX-series EtherCAT Slave Unit User’s Manual
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11 Troubleshooting and Maintenance

® Errors of EtherCAT Network

[LAIN]
[L/A OUT]
LED

[PWR]
indicator

[RUN] | [ERR]

indicator | indicator Description Cause Actions

Operation standby

Link status after
On On - - established in e -

. establishing link in
physical layer

physical layer.

After checking the
following items, restart
the Slave Unit according
to the specification of
connected EtherCAT
Master Unit.

e Is the
communications
cable wired correctly?

A link in physical e Are any cables

layer has not been disconnected or loose

established. in the part that
connects to the
connector?

¢ |s the cable length
appropriate?

e Is the
communications
cable of the
recommended
specification?

Check that EtherCAT

Master Unit is operating

correctly. If using an

OMRON EtherCAT

Master Unit, check the

The host master EtherCAT Master Unit

has not been mode and Slave Unit

started. node addresses. If
using EtherCAT Master

Unit from another

manufacturer, refer to

the user's manual for
that Master Unit.

If the problem is not

resolved even after the

measures described

A hardware failure | above are taken, the

occurred. Slave Unit hardware

may be damaged.

Replace the applicable

Slave Unit.

Link not
On Off - - established in
physical layer
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11 Troubleshooting and Maintenance

[L/AIN]
.[P.W R] [L/A OUT] .[RtUN] .[E.RR] Description Cause Actions
indicator LED indicator | indicator
After checking the

following items, restart

the Slave Unitaccording

to the specification of
connected EtherCAT

Master Unit.

[ltem about

communication cable]

e |s the
communications
cable wired correctly?

e Are any cables
disconnected or loose
in the part that

A communications connects to the

error occurred. connector?

¢ |s the cable length
appropriate?

e |s the
communications
cable of the
recommended
specification?

[Iltem about power

supply]

e |s the power supply
voltage within the

On — - DF specification range?

e |s the power supply
capacity sufficient?

e |f there are devices in
the vicinity that
generate noise, take
necessary measures
against the noise to
protect the EtherCAT
Master Unit and Slave
Units and the
communications

Malfunction due to cable.

noise ¢ The noise resistance
deteriorates if a cable
other than those of
the recommended
specification is used.
Use the
communications
cable of the
recommended
specification.

Check to see if the

cable is disconnected or

loose in the part that
connects to the
connector.

Process data
communica-
tions timeout *

Bunooysajgnoal -1}
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occurred.
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11 Troubleshooting and Maintenance

[L/A IN]
. [P.W RI [L/A OUT] . [R.UN] . [E.RR] Description Cause Actions
indicator indicator | indicator
LED
It is commanded
Safe- from the EtherCAT
on B SF B Operational Master Unit to shift
state to the
Safe-Operational
state.
- If the trouble occurred
Itis commanded during operating the
from the EtherCAT 9 op 9
Pre- ) . system, check the state
. Master Unit to shift
On - B - Operational to the of the connected
state . EtherCAT Master Unit.
Pre-Operational
state.
It is commanded
. from the EtherCAT
On - Off - Init state Master Unit to shift
to the Init state.

* Due to the EtherCAT specification, a communication timeout does not occur with those Slave Units that only
handle input data.

® Errors of Encoder Input Slave Unit

[L/AIN]
. [P.W Rl [L/A OUT] . [R.UN] . [E.RR] Description Actions
indicator LED indicator | indicator

After checking the following items,

restart the Slave Unit according to

the specification of connected

EtherCAT Master Unit.

e Set the correct synchronization
frequency.

After checking the following items,

restart the Slave Unit according to

the specification of connected

EtherCAT Master Unit.

¢ |s the communications cable
wired correctly?

¢ |s the communications cable
exposed to excessive noise?

¢ Review set time of Sync Not
Received Timeout Setting
(synchronization error setting).

After checking the following items,

restart the Slave Unit according to

the specification of connected

EtherCAT Master Unit.

Communications ¢ |s the communications cable

synchronization error wired correctly?

¢ |s the communications cable
exposed to excessive noise?

¢ Review set time of
Communication Error Setting .

Synchronization
On - B B frequency (Sync0
frequency) setting error

Synchronization error (at

on - B SF synchronization start)

On - SF SF
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11 Troubleshooting and Maintenance

LA IN]
[L/A OUT]
LED

[PWR]
indicator

[RUN] | [ERR]

indicator | indicator LG (AETEE

After checking the following items,

restart the Slave Unit according to

the specification of connected

EtherCAT Master Unit.

¢ |s the communications cable
wired correctly?

¢ |s the communications cable
exposed to excessive noise?

¢ Review set time of
Communication Error Setting .

If this does not improve, the Slave

Unit hardware may be damaged.

Replace the applicable Slave Unit.

Synchronization error (in

On - SF SF .
operation)

11-1-2 Errors Unique to Each Slave Unit

Slave Unit type Symptom Cause Measures
Some functions are not .
All models other than reflected even after The functions enabled by Turn ON Slgve Unit power
. . supply again after
Encoder Input Slave Units | parameters have been reclosing were changed. . .
set changing the setting.

The number of I/O points
increase or decrease
when Expansion Units are
mounted or removed. The | Allocate I/O data again to
number of 1/0 points may | the EtherCAT Master Unit.

I/O communications
stopped after mounting or
removing an Expansion

Elave U'nitSJO';NhiCh A Ug\;\tlearnd turning ON the not conform to the 1/O
xpanSIC(’)n nits can be | power. data assigned to the
mounte EtherCAT Master Unit.

The [PWR] indicator lights . . Turn OFF the power
. Expansion Units cannot .
red after mounting or supply before mounting or
. . be mounted or removed . .
removing an Expansion . removing Expansion
. ; online. .
Unit online. Units.

Bunooysajgnoal -1}
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11 Troubleshooting and Maintenance

Slave Unit type

Symptom

Cause

Measures

Slave Units with digital
inputs

Although a connected
device is ON, nothing is
input and Slave Unit's
input indicator does not
turn ON either.

The I/O power is not
supplied.

Check that the /0O power
is supplied.

I/O power supply voltage
is outside the rated range.

Set the I/0 power supply
voltage within the rated
voltage.

Wiring with the connected
device is incorrect.

Check the wiring with the
connected device.

Terminal block screws are
loosened. (Terminal block
type only)

Check if terminal block
screws are loosened.

A connected device is
disconnected.

Check the wiring with the
connected device.

A connected device is
defective.

Replace the connected
device.

A connected device is ON
and Slave Unit's input
indicator is turned ON, but
nothing is input.

A communications error
occurred.

Check ifa
communications error
occurred.

There is a delay with the
ON and OFF timing for
input values.

An input filter may be set.

Set the input filter value to
0. Alternatively, change
the input filter to an
appropriate value.

Slave Units with digital
outputs

When the output is ON,
nothing is output although
the output indicator is
turned ON.

The 1/O power is not
supplied.

Check that the 1/O power
is supplied.

I/0 power supply voltage
is outside the rated range.

Set the 1/0 power supply
voltage within the rated
voltage.

Wiring with the connected
device is incorrect.

Check the wiring with the
connected device.

Terminal block screws are
loosened. (Terminal block
type only)

Check if terminal block
screws are loosened.

A connected device is
disconnected.

Check the wiring with the
connected device.

A connected device is
defective.

Replace the connected
device.

Although the output is ON,
nothing is output and
Slave Unit's output
indicator does not turn ON
either.

A communications error
occurred.

Check ifa
communications error
occurred.

Cannot hold outputs when
communications errors
occur.

The Unit is set to clear
outputs at
communications errors.

Change the setting to hold
outputs at
communications errors.

Cannot clear outputs
when communications
errors occur.

The Unit is set to hold
outputs at
communications errors.

Change the setting to
clear outputs at
communications errors.

1-8
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11 Troubleshooting and Maintenance

Slave Unit type

Symptom

Cause

Measures

Analog I/O Slave Units

The analog data values
are different from
expected or the analog
data error is too large.

The user adjustment error
is too large.

Execute user adjustment
again.

Even if the 1/0O range
setting is changed,
expected analog input
value is not set.
Alternatively, expected

analog value is not output.

Setting changes are not
reflected unless the unit
power supply is turned ON
again after making
changes.

Turn ON the unit power
supply again after
changing the setting.

The 1/0 range cannot be
set with the range setting
switch.

The Pin8 is turned OFF (to
allow the setting via SDO

communications). This is

the default setting.

Turn Pin8 ON (to allow the
setting via range setting
switch).

Analog input Slave Unit

The disconnection
indication does not clear.

The sensor is
disconnected.

Restore the sensor
connection.

Check the connected
sensor and input type.

Disconnection is not
detected.

Disconnection can not be
detected for ranges other
than 1to 5V and 4 to 20
maA.

Check that the input range
is correct.

A disconnection is
detected even though it is
not disconnected.

The connected sensor
does not conform to the
input range set on the
Unit.

Check the type of
connected sensor and the
range setting on the Slave
Unit again.

The user adjustment error
is too large.

Execute user adjustment
again.

The conversion cycle is
too long.

The number of AD
conversion points is set to
maximum (4 points).

Reduce the number of
points if some inputs are
unnecessary, and execute
conversion again.

User adjustment is not
accepted.

Attempted to make
adjustment with inputs
outside the compensation
range.

Enter a voltage (current)
within the compensation
range with the input
device and make
adjustment again.

If a voltage (current) within
the compensation range
cannot be entered, check
the method being used to
connect the input device.

Analog output Slave Unit

Cannot hold expected
outputs when
communications errors
occur.

The output value that is
set for communications
errors is incorrect.

Change the setting to hold
outputs for
communications errors.

The conversion cycle is
too long.

The number of DA
conversion points is set to
maximum (2 points).

Reduce the number of
points if some outputs are
unnecessary, and execute
conversion again.

User adjustment is not
accepted.

Attempted to make
adjustment with values
outside the compensation
range.

Use a voltage (current)
within the setting range to
make adjustment again.
If the final output cannot
be adjusted within the
correctable range, check
the method being used to
connect to the output
device.

GX-series EtherCAT Slave Unit User’s Manual
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11 Troubleshooting and Maintenance

Slave Unit type

Symptom

Cause

Measures

Encoder Input Slave Unit

The count pulse cannot be
detected.

Input wiring is wrong.

Check wiring of input A
and input B.

The I/O power is not
supplied.

Check that the /0O power
is supplied.

I/O power supply voltage
is outside the rated range.

Set the I/0 power supply
voltage within the rated
voltage.

A connected device is
disconnected.

Check the wiring with the
connected device.

A connected device is
defective.

Replace the connected
device.

The setting of counter
input method is wrong.

Set the correct counter
input method and restart
the Slave Unit.

The pulse is not counted
accurately.

The pulse frequency
exceeds the maximum
frequency of the Slave
Unit specification.

Or, the frequency exceeds
the maximum value of set
mode.

Set the pulse frequency
within the Slave Unit
specification or the mode
maximum value.

The setting of counter
input method is wrong.

Set the correct counter
input method and restart
the Slave Unit.

The counter value is not
reset even the present
value external reset signal
or phase Z pulse are
input.

Input wiring is wrong.

Check input wiring.

The soft switch "present
value external reset
enabled" is set to 0
(disabled).

Set the soft switch
"present value external
reset enabled" to 1
(enabled).

Counting is not possible.
(The count value cannot
be reset with external
input when counting is not
possible.)

Change to count possible
status. If it is necessary to
reset because counting is
not possible, reset with
the soft switch "present
value internal reset
execution."

Although the soft switch
"present value external
reset enabled" is enabled,
the counter value cannot
be reset even if signals
are input.

After resetting the counter
value externally, the
"external reset generation
flag" changes from 0 to 1.
After that, external reset
cannot be performed until
the flag is cleared.

Change the soft switch
"clear present value
external reset generation
flag" from O to 1.

At the rise from 0 to 1, the
"external reset generation
flag" changes from 1 to 0
and external reset is
enabled.

The counter value cannot
be latched even if external
control input (latch A/B)
signals are input.

The soft switch "external
latch A/B enabled" is set
to O (disabled).

Set the soft switch
"external latch A/B
enabled" to 1 (enabled).

Although the soft switch
"external latch A/B
enabled" is enabled, the
counter value cannot be
latched even if signals are
input.

Atfter latching the counter
value, the "external latch
A/B generation flag"
changes from 0 to 1. After
that, it is not possible to
latch until the flag is
cleared.

Change the soft switch
"clear external latch A/B
generation flag" from 0 to
1. At the rise from 0 to 1,
the "external latch A/B
generation flag" changes
from 1 to 0 and latch is
enabled.

GX-series EtherCAT Slave Unit User’s Manual
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Slave Unit type

Symptom

Cause

Measures

Encoder Input Slave Unit

Some functions are not
reflected even after
parameters have been
set.

Parameters that are
enabled at the timing that
the count status changes
from disabled to enabled
were changed.

When the count is
enabled, execute the
count enable command
after the count disable
command. When the
count is disabled, execute
the count enable
command.

At preset execution,
"present value preset
execution completion" is
not turned ON, but
"present value preset set
value error" is turned ON.

It is attempted to preset
with a counter value
greater than the maximum
Circular Counter value.

Reset the preset
command value to equal
to or less than the
maximum Circular
Counter value and
execute the preset again.
Moreover, "present value
preset set value error" is
turned OFF when the
present value internal
reset is executed or
external reset is
generated.

11-1-3 Emergency Error Code

The table below shows types of emergency error codes used in GX-series EtherCAT Slave Units and
corresponding error cotents.

I Error codes common to GX-series EtherCAT Slave Units

Error Diagnosis Notification to
code Name of error Contents history EtherCAT. Measures
Master Unit
During EtherCAT
communications,
5530 hex EEPROM timeout was detected Not Can be notified Write the data again.
timeout error " saved
when writing data to
EEPROM.
At turning ON the If the error occurs
Slave Unit power supply, a even after restarting
6140 hex information verification error Saved Cannot be the power supply, the
verification occurred on the Slave notified Slave Unit is
error Unit information stored damaged. Replace the
in the Slave Unit. Slave Unit.
There is an error in the
EEPROM data.
Initialize EEPROM
using the
Configuration Tool or
EEPROM Error of EEPROM data . SDO communications
6330 hex checksum error | within the Slave Units Saved Can be notified and restart the Slave
Units .
(Target indexes: 1011
hex Restore default
parameters
(parameter restore))

GX-series EtherCAT Slave Unit User’s Manual
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11 Troubleshooting and Maintenance

Notification to

Es:: Name of error Contents D::g::;ls EtherCAT_ Measures
Master Unit
If the error occurs
L A hardware error even after restarting
Communicatio- occurred in the Cannot be the power supply, the
7030hex | ns area EtherCAT Saved | tified Slave Units is

hardware error

communications area.

damaged. Replace the

Slave Units.
I Error codes unique to Digital I/O Slave Unit
. . Notification to
Es:: Name of error Contents D::g::;ls EtherCAT_ Measures
Master Unit
The Expansion Unit is
Expansion Unit disconnected. Check
hardware error the Expansion Unit
(Only for Slave Expansion Unit connection.
5020 hex Units that can Saved Cannot be notified | If the error is displayed
hardware errors . .
connect again, the Expansion
Expansion Unit is damaged.
Units) Replace the

Expansion Unit.

I Error codes unique to Analog I/O Slave Unit

Notification to

E . .
rr:r Name of error Contents Dl:igs;::ss EtherCAT Measures
code v Master Unit
. . . Set the range setting
5600 hex sD;Ei:WI::]or 'sA\ert::geisSiitet;ma?I switch Saved Can be notified switch correctly and
9 9 gal. restart the Slave Unit.
If the error is still
Analo Hardware error in the ?elssi):lz\art)i/re\d ta:;erower
7010 hex 9 analog conversion Saved Cannot be notified 9 P

hardware error

area

supply, the Slave Unit
is damaged. Replace
the Slave Unit.

11 -12
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11 Troubleshooting and Maintenance

11-2 Equipment Maintenance

This section describes routine equipment maintenance, in particular cleaning methods, inspection
methods, and handling methods when replacing Slave Units.

11-2-1 Cleaning

Perform the following cleaning regularly to ensure the equipment is kept in the best condition possible.
* Wipe the equipment over with a soft, dry cloth when doing daily cleaning.
¢ |f dirt remains even after wiping with a soft, dry cloth, wipe over with a cloth that has been wet with a

sufficiently diluted detergent (2%) and wrung dry.
¢ Units will become stained if items such as rubber or vinyl products or adhesive tape are left on the

Unit for a long period. Remove such items during regular cleaning.

|E| Precautions for Correct Use

Never use benzene, thinners, or other volatile solvents, or chemical cloths.
The unit coating may change if these products are used.

11-2-2 Inspections

Always perform periodic inspections to ensure the equipment is kept in the best possible condition.
Periodic inspections should occur every 6 months to a year.
Periodic inspections should occur more frequently, however, for Units that are used in environments

subject to high temperatures, high humidity, or a lot of dust.

I Materials required for inspections

The following materials are required to perform periodic inspections.

® Materials used regularly
¢ Phillips screwdrivers and flat-blade screwdrivers
e Screwdrivers for communications connectors
¢ Testers (or digital voltmeters)
¢ Industrial alcohol and pure cotton cloth

aoueudjuiely yusawdinbg z-1}1

® Materials sometimes required
e Synchroscope
¢ Pen oscilloscope
¢ Thermometer and hygrometer

Buiues|y |-z-11L
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I Inspection item

Periodically inspect the following items to ensure that they do not deviate from the criteria.
If the items deviate from the criteria, adjust the environment so the criteria are met or adjust the Unit

itself.
InsPectlon Inspection details Criteria T2

item method
Are the ambient and |r.1-panel 10 to 55°C Thermometer
temperatures appropriate?

Environment Is the ambient and in-panel humidity 25 to 85% (with no
. . Hygrometer

appropriate? condensation)
Has dust collected? No dust Visual inspection

Installation

Has the Slave Unit been secured?

No looseness

Phillips screwdriver

Are the communications cable
connectors inserted properly?

No looseness

Visual inspection

Are the external wiring screws loose?

No looseness

Phillips screwdriver

Are the connection cables damaged?

No visible damage

Visual inspection

11-2-3 Handling when Replacing Units

Networks are constructed from an EtherCAT Master Unit and Slave Units.

If a Unit is malfunctioning, the entire network will be affected. The malfunctioning Unit must be replaced

quickly.

To restore network functions as quickly as possible, it is recommended that spare Units are kept on
hand ready to replace malfunctioning Units immediately.

I Precautions when replacing Units

Heed the following precautions when replacing nodes after a periodic inspection has revealed a

problem.

e Check that the new Unit does not have errors after replacement.

¢ If returning malfunctioning devices for repair, attach a detailed description of the malfunction to the
device and send the device to the OMRON representative listed at the end of this manual or to your
OMRON representative.

¢ [f contacts are defective, wipe them with a clean pure cotton cloth that has been soaked in industrial

alcohol.

I Settings after Unit replacement

After replacing a Unit, make the switch and other settings the same as before the Unit was replaced.

1-14
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A Appendix

A-1

Object Dictionary

A-1-1

Object Dictionary Area

The CAN application protocol over EtherCAT (CoE) protocol uses the object dictionary of CAN
application protocol as its base. Each object is assigned with an index of four-digit hexadecimal value.
The indexes are configured in the areas below.

Indexes

Area

Contents

0000 hex-OFFF hex

Data Type area

Definitions of data types

1000 hex-1FFF hex

CoE Communications area

Definitions of variables that can be used by all
servers for designated communications

2000 hex-2FFF hex

Manufacturer Specific area 1

Variables defined for all OMRON products

3000 hex-5FFF hex

Manufacturer Specific area 2

Variables defined for GX-series EtherCAT Slave
Units

6000 hex-9FFF hex

Device Profile area

Variables defined for CiA401 generic I/O module
device profiles (profile specifying the CAN
application protocol interface for devices with digital
I/Os and analog 1/Os)

A000 hex-FFFF hex

Reserved area

Area reserved for future use

A-1-2 Data Types

This profile uses the following data types.

Data Types Code Size Range
Boolean BOOL 1 bit true(1), false(0)
Unsigned8 us 1 byte 0 to 255
Unsigned16 U16 2 bytes 0 to 65535
Unsigned32 u32 4 bytes 0 to 4294967295
Integer8 INT8 1 byte -128 to 127
Integer16 INT16 2 bytes —-32768 to 32767
Integer32 INT32 4 bytes —2147483648 to 2147483647
Visible string VS - -
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A-1-3 Obiject Description Format

In this manual, objects are described in the following format.

I Object description format

<Index> | <Object name>
Range: <Setting range> | Unit: <Unit> Default: <Default setting> Attribute: <Data attribute>
Size: <Size> | Access: <Access> | PDO map: <Possible/Not possible>

I Object description format with sub-indexes

<Index> | <Object name>

Sub-index 0

Range: <Setting range> | Unit: <Unit> Default: <Default setting> Attribute: <Data attribute>
Size: <Size> | Access: <Access> PDO map: <Possible/Not possible>
Sub-index N

Range: <Setting range> | Unit: <Unit> Default: <Default setting> Attribute: <Data attribute>
Size: <Size> | Access: <Access> | PDO map: <Possible/Not possible>

The following values are indicated within the pointed brackets <>.

Indexes : An object index given by a four-digit hexadecimal number
Object name : The object name

Range : The possible range of settings

Unit : Physical unit

Default : Default value set before product shipment

Attribute : The timing when a change is updated in a writable object

A: Always enabled
B: Timing of count stop — operation (Encoder Input Slave Unit only)
C: Timing of pre-operational state — safe-operational state
R: Updated after the power supply is reset
-: Read only
Size : The object size is given in bytes
Access : Indicates whether the object is read only, or read and write
RO: Read only
RW: Read and write
PDO map : Indicates the PDO mapping possibiity

Kieuonoiqg 329lqo 1-V
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A-1-4 Communication Objects

1000 hex | Device type

Range: — | Unit: — | Default: 00****** hex Attribute: —

Size: 4 bytes (U32) | Access: RO PDO map: Not possible

¢ Indicates the CoE device profile number.

Bits Name Contents
0-15 Device profile number Differ by Slave Unit types*®
16-23 Type Differ by Slave Unit types*®
25-31 Mode 0: Manufacturer specific

1001 hex
Range: — | Unit: —

| Error register

| Default: 00 hex Attribute: —

Size: 1 byte (U8) | Access: RO
¢ Indicates the error type that occurs in a Slave Unit.
e The error kind is allocated in each bit as follows.
It becomes "0:There is no error" and "1:The error is occurring".

PDO map: Not possible

Bits Name Bits Name

0 Generic error 4 Communications error

1 Current error 5 Device profile specific error

2 Voltage error 6 (Reserved)

3 Temperature error 7 Manufacturer specific error
1008 hex | Manufacturer device name
Range: — | Unit: — | Default: Differ by Slave Unit types* Attribute: —
Size: 20 bytes (VS) | Access: RO PDO map: Not possible

¢ |ndicates the Slave Unit model number.

1009 hex | Manufacturer hardware version

Range: —

| Unit: —

| Default: Differ by Slave Unit types*

Attribute: —

Size: 20 bytes (VS)

| Access: RO

PDO map: Not possible

¢ |ndicates the version of the Slave Unit hardware.

100A hex

| Manufacturer software version

Range: —

| Unit: —

| Default: Differ by Slave Unit types*

Attribute: —

Size: 20 bytes (VS)

| Access: RO

| PDO map: Not possible

¢ Indicates the version of the Slave Unit software.

* The default settings of device type, device name, hardware version, and software version vary by the Slave Unit

Types.
Meds] . Manufacturer device LT Ty Manufacturer
| i E i i DeviceType name LEEL CTC) software version
Slave Unit xpansion Unit version

- 00010191 hex

CxID1611 XWT-ID08 (—1) | 00010191 hex '/'%(-'316;211 S LT

- 3 — - space ex) o

/ID1621 XWT-ID16 (1) 00010191 hex (space (20 hex) of 11 20 characters (space (20 hex) of
XWT-ODO08 (1) | 00010191 hex | characters) 15 characters)
XWT-OD16 (-1) 00010191 hex
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Model . Manufacturer
: : : DeviceType Manufacturer device hardware Manufacture-r
Slave Unit Expansion Unit name version software version
- 00020191 hex
ex.OD1611 XWT-IDO8 (-1) | 00020191 hex ;%f;%?fg;
/0D1621 XWT-ID16 (1) | 00020191 hex (space (20 hex) of 11
XWT-0ODO08 (-1) | 00020191 hex characters)
XWT-OD16 (-1) | 00020191 hex
- 00020191 hex
XWT-ID08 (-1) 00020191 hex | "GX-OC1611 "
GX-0C1601 XWT-ID16 (-1) 00020191 hex | (space (20 hex) of 11
XWT-OD08 (-1) | 00020191 hex | characters)
XWT-OD16 (-1) | 00020191 hex
"GX-MD1611 "
GX-MD1611 /"GX-MD1621 "
/MD1621 - 00030191 hex | (s pace (20 hex) of 11
characters)
"GX-ID1612 "
GX-ID1612 /"GX-ID1622 "
/ID1622 - 00010191 hex | s pace (20 hex) of 11
characters)
"GX-0OD1612 "
GX-0OD1612 /"GX-OD1622 "
/OD1622 ) 00020191 hex (space (20 hex) of 11
characters)
"GX-MD1612 "
GX-MD1612 ["GX-MD1622 "
/MD1622 - 00030191 hex | (s hace (20 hex) of 11
characters)
"GX-ID1618 "
GX-ID1618 /"GX-ID1628 "
/ID1628 - 00010191 hex (space (20 hex) of 11
characters) space (20 hex) of "V1.00 "
"GX-0D1618 " 20 characters (space (20 hex) of
GX-0D1618 ~ 00020191 hex | 'GX-OD1628 15 characters)
/0OD1628 (space (20 hex) of 11
characters)
"GX-MD1618 "
GX-MD1618 /"GX-MD1628 "
/MD1628 - 00030191 hex | (s hace (20 hex) of 11
characters)
"GX-ID3218 "
GX-1D3218 /"GX-1D3228 "
/1D3228 - 00010191 hex | o ace (20 hex) of 11
characters)
"GX-0D3218 "
GX-0D3218 /"GX-0OD3228 "
/OD3228 - 00020191 hex | hace (20 hex) of 11
characters)
"GX-MD3218 "
GX-MD3218 /"GX-MD3228 "
/MD3228 - 00030191 hex | s hace (20 hex) of 11
characters)
"GX-AD0471 "
GX-AD0471 - 00040191 hex (space (20 hex) of 11
characters)
"GX-DA0271 "
GX-DA0271 - 00080191 hex | (space (20 hex) of 11
characters)
"GX-EC0211 "
GX-EC0211 - 00010000 hex | (space (20 hex) of 11
characters)
"GX-EC0241 "
GX-EC0241 - 00010000 hex | (space (20 hex) of 11
characters)
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1011 hex | Store parameters

Sub-index 0: Number of entries

Range: — | Unit: — | Default: 01 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: Store parameters

Range: — | Unit: - | Default: 00000001 hex | Attribute: A
Size: 4 bytes (U32) | Access: RW | PDO map: Not possible

¢ Resets the parameters to their default values.

¢ The parameter is reset only when a specific value is written to sub-index 1. This prevents parameter
values from being accidentally overwritten.

¢ The specific value is "load".

MSB LSB
d a o) |
64 hex 61 hex 6F hex 6C hex

The ABORT code is displayed if a value other than the specific is written.
e A value 0000 0001 hex (command valid) is indicated when reading.

1018 hex | Identity object

Sub-index 0: Number of entries

Range: - | Unit: - | Default: 04 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: Vendor ID

Range: — | Unit: - | Default: 00000083 hex | Attribute: -
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: Product code

Range: — | Unit: — | Default: Differ by Slave Unit types* | Attribute: —
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: Revision number

Range: — | Unit: — | Default: Differ by Slave Unit types* | Attribute: —
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: Serial number

Range: - | Unit: - | Default: Each Unit | Attribute: —
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

¢ Indicates the device information.
Sub-index 1(Vendor ID) gives the manufacturer identifier.
Sub-index 2 (Product Code) gives the value assigned to each Slave Unit type.
Sub-index 3 (Revision number) gives the Unit revision number.
Bits 0 to 15: Minor revision number of the device
Bits 16 to 31: Major revision number of the device
Sub-index 4 (Serial number) gives a serial number for each product.
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* The table below shows the identity object values by Slave Unit types.

A Appendix

Slave Unit Expansion Unit Code (hex) (hex) Slave Unit Expansion Unit Code (hex) (hex)
- 0000000E | 00010000 - 00000017 | 00010000
XWT-ID08 0000000F | 00010000 XWT-ID08 00000018 | 00010000
XWT-ID08-1 00000013 | 00010000 XWT-ID08-1 0000001C | 00010000
XWT-ID16 00000010 | 00010000 XWT-ID16 00000019 | 00010000
GX-ID1611 XWT-ID16-1 00000014 | 00010000 | GX-ID1621 XWT-ID16-1 0000001D | 00010000
XWT-OD08 00000011 | 00010000 XWT-OD08 0000001A | 00010000
XWT-OD08-1 00000015 | 00010000 XWT-OD08-1 0000001E | 00010000
XWT-OD16 00000012 | 00010000 XWT-OD16 0000001B | 00010000
XWT-OD16-1 00000016 | 00010000 XWT-OD16-1 0000001F | 00010000
- 00000020 | 00010000 - 00000029 | 00010000
XWT-ID08 00000021 | 00010000 XWT-ID08 0000002A | 00010000
XWT-ID08-1 00000025 | 00010000 XWT-ID08-1 0000002E | 00010000
XWT-ID16 00000022 | 00010000 XWT-ID16 0000002B | 00010000
2_tier terminal | GX-OD1611 XWT-ID16-1 00000026 | 00010000 | GX-OD1621 XWT-ID16-1 0000002F | 00010000
block XWT-0D08 00000023 | 00010000 XWT-OD08 0000002C | 00010000
XWT-OD08-1 00000027 | 00010000 XWT-OD08-1 00000030 | 00010000
XWT-0D16 00000024 | 00010000 XWT-0D16 0000002D | 00010000
XWT-OD16-1 00000028 | 00010000 XWT-OD16-1 00000031 | 00010000
- 00000046 | 00010000
XWT-ID08 00000047 | 00010000
XWT-ID08-1 0000004B | 00010000
XWT-ID16 00000048 | 00010000
GX-0C1601 XWT-ID16-1 0000004C | 00010000
XWT-OD08 00000049 | 00010000
XWT-OD08-1 0000004D | 00010000
XWT-OD16 0000004A | 00010000
XWT-OD16-1 0000004E | 00010000
GX-MD1611 - 00000032 | 00010000 | GX-MD1621 - 00000033 | 00010000
' . GX-ID1612 - 00000034 | 00010000 | GX-ID1622 - 00000035 | 00010000
glgili terminal oy 5D1612 - 00000036 | 00010000 | GX-OD1622 - 00000037 | 00010000
GX-MD1612 - 00000038 | 00010000 | GX-MD1622 - 00000039 | 00010000
GX-ID1618 - 0000003A | 00010000 | GX-ID1628 - 0000003B | 00010000
GX-0D1618 - 0000003C | 00010000 | GX-OD1628 - 0000003D | 00010000
&-CON GX-MD1618 - 0000003E | 00010000 | GX-MD1628 - 0000003F | 00010000
Connectors | GX-ID3218 - 00000040 | 00010000 | GX-ID3228 - 00000041 | 00010000
GX-0D3218 - 00000042 | 00010000 | GX-OD3228 - 00000043 | 00010000
GX-MD3218 - 00000044 | 00010000 | GX-MD3228 - 00000045 | 00010000
é{;ﬁ/’g%’r’] i? GX-AD0471 - 0000004F | 00010000 | GX-DA0271 - 00000050 | 00010000
g{;cv‘;darn'i?p“t GX-EC0211 - 00000051 | 00010000 | GX-EC0241 - 00000051 | 00010000
10F3 hex | Diagnosis history
Sub-index 0: Number of entries
Range: — | Unit: — | Default: 0D hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: Maximum messages (Maximum Number of messages)

Range: — | Unit: — | Default: 00 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 2: Newest message

Range: — | Unit: — | Default: — | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 5: Flags

Range: 0000 hex- 0001 hex | Unit: - | Default: 0001 hex | Attribute: -
Size: 2 bytes (U16) | Access: RW | PDO map: Not possible
Sub-index 6 to 13: Diagnosis message 1 to 8

Range: — | Unit: — | Default: — | Attribute: —
Size: 23 bytes (VS) | Access: RO | PDO map: Not possible
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¢ This object indicates up to 8 diagnosis histories. It also sets whether to notify emergency messages
or not.

e Sub-index 1 (Maximum Messages) gives the number of error messages.

e Sub-index 2 (Newest Messages) gives the sub-index number the latest message in the diagnosis
history.

e Sub-index 5 (Flags) is the control flag of diagnosis history. It specifies whether or not to notify error
messages via emergency messages. Setting 0001 hex means to notify. It is set to 0001 hex
(Emergency notify) when power is turned ON. If you want to set "Emergency not notify", it is set to
0000 hex from the EtherCAT Master Unit.

¢ Sub-indexes 6 to 13 (Diagnosis messages 1 to 8) indicate the diagnosis history.

From sub-index 6 (Diagnosis message 1) to sub-index 13 (Diagnosis message 8) are stored 8 errors.
The 9th error and onward are stored from the sub-index 6 (Diagnosis message 1) again.

A-1-5 PDO Mapping Object

Indexes 1600 hex to 17FF hex are used for Receive PDO mapping, and indexes 1A00 hex to 1BFF hex
are used for Transmit PDO mapping. Sub-indexes after sub-index 1 provide information about the
application object being mapped.

31 16 15 8 7 0
Sub .

Indexes Indexes Bit length

MSB LSB

Bits0to 7 : Bit length of the mapped object.

(For example, for 32 bits, 20 hex is given.)
Bits 8to 15  : Sub-index of the mapped object.
Bits 16 to 31 : Index of the mapped object.

The following indexes describes the specific objects by Slave Unit types.

| Digital 1/0 Siave Unit

1700 hex | 1st RxPDO mapping parameter (Receive PDO 1st mapping)

Sub-index 0: Number of objects

Range: — | Unit: — | Default: Differ by Slave Unit types* | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st object (Output object 1)

Range: — | Unit: — | Default: Differ by Slave Unit types* | Attribute: —
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

¢ This object gives the mapping for an application that uses digital output functions.
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1B00 hex | 1st TXPDO mapping parameter (Transmit PDO 1st mapping)

Sub-index 0: Number of objects

Range: — | Unit: — | Default: Differ by Slave Unit types* | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st object (Input object 1)

Range: — | Unit: — | Default: Differ by Slave Unit types* | Attribute: —
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

e This object gives the mapping for an application that uses digital input functions.

* The default settings of 1st RxPDO mapping parameter and 1st TXPDO mapping parameter are as follows.

Model 1st RxPDO mapping parameter 1st TxPDO mapping parameter
Type Slave Unit Expansion Unit Nzg}:i::f 1st object Nzg}gz::f 1st object
- - - 01 hex 61000110 hex
XWT-ID08 (-1) - - 01 hex 61200120 hex
GX-ID1611/ID1621 XWT-ID16 (-1) - - 01 hex 61200120 hex

XWT-0OD08 (-1) 01 hex 63000110 hex 01 hex 61000110 hex

XWT-0OD16 (-1) 01 hex 63000110 hex 01 hex 61000110 hex

- 01 hex 63000110 hex - -

XWT-ID08 (-1) 01 hex 63000110 hex 01 hex 61000110 hex
2-tierterminal | GX-OD1611/0D1621 | XWT-ID16 (-1) 01 hex 63000110 hex 01 hex 61000110 hex
block XWT-0DO08 (-1) 01 hex 63200120 hex - -

XWT-0OD16 (-1) 01 hex 63200120 hex - -

- 01 hex 63000110 hex - -

XWT-ID08 (-1) 01 hex 63000110 hex 01 hex 61000110 hex

GX-0C1601 XWT-ID16 (-1) 01 hex 63000110 hex 01 hex 61000110 hex

XWT-0DO08 (-1) 01 hex 63200120 hex - -

XWT-OD16 (-1) 01 hex 63200120 hex - -

GX-MD1611/MD1621 | — 01 hex 63000110 hex 01 hex 61000110 hex

) i GX-ID1612/ID1622 - - - 01 hex 61000110 hex
S-tierterminal | GX-0D1612/0D1622 | - 01 hex 63000110 hex - -

GX-MD1612/MD1622 | — 01 hex 63000110 hex 01 hex 61000110 hex

GX-1D1618/ID1628 - - - 01 hex 61000110 hex
GX-0OD1618/0D1628 | — 01 hex 63000110 hex - -

e-CON GX-MD1618/MD1628 | — 01 hex 63000110 hex 01 hex 61000110 hex

Connectors GX-ID3218/ID3228 - - - 01 hex 61200120 hex
GX-0D3218/0D3228 | — 01 hex 63200120 hex - -

GX-MD3218/MD3228 | — 01 hex 63000110 hex 01 hex 61000110 hex
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I Analog I/O Slave Unit

1700 hex | 1st RxPDO mapping parameter (Receive PDO 1st mapping)

Sub-index 0: Number of objects

Range: — | Unit: — | Default: 02 hex | Attribute: —

Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: 1st object (Output object 1)

Range: — | Unit: - | Default: 64110110 hex | Attribute:

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 2: 2nd object (Output object 2)

Range: - | Unit: | Default: 64110210 hex | Attribute: —

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
* This object gives the mapping for an analog output application. It is mapped only to Analog Output

Slave Units.

1B00 hex | 1st TXPDO mapping parameter (Transmit PDO 1st mapping)

Sub-index 0: Number of objects

Range: — | Unit: — | Default: 04 hex | Attribute: —

Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: 1st object (Input object 1)

Range:— | Unit: | Default: 64010110 hex | Attribute: —

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 2: 2nd object (Input object 2)

Range: — | Unit: — | Default: 64010210 hex | Attribute: —

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 3: 3rd object (Input object 3)

Range: — | Unit: - | Default: 64010310 hex | Attribute: -

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 4: 4th object (Input object 4)

Range: — | Unit: — | Default: 64010410 hex | Attribute: —

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
¢ This object gives the mapping for an analog input application. It is mapped only to Analog Input Slave

Units.

I Encoder Input Slave Unit

1700 hex | 1st RxPDO mapping parameter (Receive PDO 1st mapping)

Sub-index 0: Number of objects

Range: - | Unit: - | Default: 02 hex | Attribute: -
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st object (Output object 1)

Range: — | Unit: - | Default: 40200110 hex | Attribute: -
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd object (Output object 2)

Range: - | Unit: - | Default: 40200210 hex | Attribute: —
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

e Mapping for soft switch command from the EtherCAT Master Unit to Slave Units.
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1701 hex | 2nd RxPDO mapping parameter (Receive PDO 2nd mapping)

Sub-index 0: Number of objects

Range: — | Unit: — | Default: 02 hex | Attribute: —

Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: 1st object (Output object 1)

Range: — | Unit: — | Default: 40110120 hex | Attribute: —

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 2: 2nd object (Output object 2)

Range: — | Unit: — | Default: 40110220 hex | Attribute: —

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
e Mapping for preset command value setting.

1B00 hex | 1st TXPDO mapping parameter (Transmit PDO 1st mapping)

Sub-index 0: Number of objects

Range: — | Unit: — | Default: 02 hex | Attribute: —

Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: 1st object (Input object 1)

Range:— | Unit: - | Default: 40100120 hex | Attribute: —

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 2: 2nd object (Input object 2)

Range: - | Unit: - | Default: 40100220 hex | Attribute: —

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
e Mapping for counter present value reading.

1B01 hex | 2nd TxPDO mapping parameter (Transmit PDO 2nd mapping)

Sub-index 0: Number of objects

Range: — | Unit: — | Default: 02 hex | Attribute: —

Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: 1st object (Input object 1)

Range:— | Unit: — | Default: 40120120 hex | Attribute: —

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 2: 2nd object (Input object 2)

Range: — | Unit: — | Default: 40120220 hex | Attribute: —

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
e Mapping for preset command value setting.

1B02 hex | 3rd TxPDO mapping parameter (Transmit PDO 3rd mapping)

Sub-index 0: Number of objects

Range: — | Unit: — | Default: 02 hex | Attribute: —

Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: 1st object (Input object 1)

Range:— | Unit: — | Default: 40130120 hex | Attribute: —

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 2: 2nd object (Input object 2)

Range: — | Unit: — | Default: 40130220 hex | Attribute: —

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

* Mapping for latch value A/B reading.
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1B03 hex | 4th TxPDO mapping parameter (Transmit PDO 4th mapping)

Sub-index 0: Number of objects

Range: — | Unit: — | Default: 02 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st object (Input object 1)

Range:— | Unit: — | Default: 40300108 hex | Attribute: —
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd object (Input object 2)

Range: - | Unit: — | Default: 40300208 hex | Attribute: —
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

e Mapping for status notification from a Slave Unit to the EtherCAT Master Unit.

A-1-6 Sync Manager Communication Object

The communication memory of EtherCAT is set by the objects from 1C00 hex to 1C13 hex.

1C00 hex | Sync manager communication type

Sub-index 0: Number of used sync manager channels

Range: — | Unit: — | Default: 04 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: Communication type SMO

Range: — | Unit: — | Default: 01 hex | Attribute: —
Size: 4 bytes (U8) | Access: RO | PDO map: Not possible
Sub-index 2: Communication type SM1

Range: - | Unit: — | Default: 02 hex | Attribute: —
Size: 4 bytes (U8) | Access: RO | PDO map: Not possible
Sub-index 3: Communication type SM2

Range: - | Unit: - | Default: 03 hex | Attribute: -
Size: 4 bytes (U8) | Access: RO | PDO map: Not possible
Sub-index 4: Communication type SM3

Range: - | Unit: - | Default: 04 hex | Attribute: -
Size: 4 bytes (U8) | Access: RO | PDO map: Not possible

* The sync manager has the following settings.

SMO : Mailbox receive (EtherCAT Master Unit to Slave Unit)
SM1  : Mailbox transmit (EtherCAT Slave Unit to Master Unit)

e SM2 : Process data output (EtherCAT Master Unit to Slave Unit)
e SM3 : Process data input (EtherCAT Slave Unit to Master Unit)

1C10 hex | Sync manager 0 PDO assignment

Sub-index 0: Number of assigned PDOs

Range: 00 hex | Unit: — | Default: 00 hex Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible

¢ |t indicates the number of PDO mappings used by this sync manager.
¢ Mailbox reception sync manager does not have PDOs.

1C11 hex | Sync manager 1 PDO assignment

Sub-index 0: Number of assigned PDOs

Range: 00 hex | Unit: — | Default: 00 hex Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible

¢ |t indicates the number of PDO mappings used by this sync manager.
¢ Mailbox transmit sync manager does not have PDOs.
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1C12 hex | Sync manager 2 PDO assignment

Sub-index 0: Number of assigned RxPDOs

Range: 00 hex to 08 hex | Unit: - | Default: Differ by Slave Unit types* | Attribute: —
Size: 1 byte (U8) | Access: RW* | PDO map: Not possible
Sub-index 1 to 8: Assigned PDO 1 to 8 (Receive PDO mapping setting 1 to 8)

Range: 1600 hex to 17FF hex | Unit: - | Default: Differ by Slave Unit types* | Attribute: —
Size: 2 bytes (U16) | Access: RW* | PDO map: Not possible

* "RO" is set if there is no RxPDO.
¢ |t indicates the RxPDOs used by this sync manager.

1C13 hex | Sync manager 3 PDO assignment

Sub-index 0: Number of assigned TxPDOs

Range: 00 hex to 08 hex | Unit: — | Default: Differ by Slave Unit types* | Attribute: —
Size: 1 byte (U8) | Access: RW* | PDO map: Not possible
Sub-index 1 to 8: Assigned PDO 1 to 8 (Transmit PDO mapping setting 1 to 8)

Range: 1A00 hex to 1BFF hex | Unit: — | Default: Differ by Slave Unit types* | Attribute: —
Size: 2 bytes (U16) | Access: RW* | PDO map: Not possible

* "RO" is set if there is no TxPDO.
¢ |tindicates the TxPDOs used by this sync manager.

* The default settings of Sync manager 2 PDO assignment and Sync manager 3 PDO assignment are as follows.

¢ Digital I/O Slave Unit

Sync manager 2 PDO Sync manager 3 PDO
Model : .
assignment assignment
Number of Assigned Number of Assianed
Slave Unit Expansion Unit assigned PD% 1 assigned PD?) 1
RxPDOs TxPDOs
- 00 hex - 01 hex 1B00 hex
XWT-ID08 (-1) 00 hex - 01 hex 1B00 hex
GX-ID1611/ID1621 XWT-ID16 (-1) 00 hex - 01 hex 1B00 hex
XWT-0ODO08 (-1) 01 hex 1700 hex 01 hex 1B00 hex
XWT-OD16 (-1) 01 hex 1700 hex 01 hex 1B00 hex
- 01 hex 1700 hex 00 hex -
XWT-ID08 (-1) 01 hex 1700 hex 01 hex 1B00 hex
GX-OD1611/0D1621 | XWT-ID16 (-1) 01 hex 1700 hex 01 hex 1B00 hex >
XWT-0DO08 (-1) 01 hex 1700 hex 00 hex - =
XWT-OD16 (-1) 01 hex 1700 hex 00 hex - §_
- 01 hex 1700 hex 00 hex - 8
XWT-ID08 (-1) 01 hex 1700 hex 01 hex 1B00 hex g
GX-0C1601 XWT-ID16 (-1) 01 hex 1700 hex 01 hex 1B00 hex 5
XWT-0DO08 (-1) 01 hex 1700 hex 00 hex - 2
XWT-OD16 (-1) 01 hex 1700 hex 00 hex - 2
GX-MD1611
/MD1621 - 01 hex 1700 hex 01 hex 1B00 hex
GX-ID1612
/ID1622 - 00 hex - 01 hex 1B00 hex
GX-0OD1612 o>
/OD1622 - 01 hex 1700 hex 00 hex - g A
(o]
GX-MD1612 3
- %)
/MD1622 01 hex 1700 hex 01 hex 1B00 hex 5¢
[V
GX-ID1618 =
- _ <
/ID1628 00 hex 01 hex 1B00 hex %%
Q
GX-OD1618 gQ
/OD1628 - 01 hex 1700 hex 00 hex - 8 @
GX-MD1618
/MD1628 - 01 hex 1700 hex 01 hex 1B00 hex
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Sync manager 2 PDO Sync manager 3 PDO
Model ; .
assignment assignment
Number of . Number of .
. . . ; Assigned . Assigned
Slave Unit Expansion Unit assigned PDO 1 assigned PDO 1
RxPDOs TxPDOs
GX-1D3218
/ID3228 - 00 hex - 01 hex 1B00 hex
GX-0OD3218
/OD3228 - 01 hex 1700 hex 00 hex -
GX-MD3218
/MD3228 - 01 hex 1700 hex 01 hex 1B00 hex
¢ Analog I/O Slave Unit
Sync manager 2 PDO Sync manager 3 PDO
assighment assignment
Model
Num'ber of Assigned Num-ber of Assigned
assigned PDO 1 assigned PDO 1
RxPDOs TxPDOs
GX-AD0471 00 hex - 01 hex 1B00 hex
GX-DA0271 01 hex 1700 hex 00 hex -
¢ Encoder Input Slave Unit
Sync manager 2 PDO assignment Sync manager 3 PDO assignment
Number Assigned PDO Number Assigned PDO
Model of of
assigned 1 2 assigned 1 2 3 4
RxPDOs TxPDOs
2)8552211 02 hex 1700 hex | 1701 hex | 04 hex 1B00 hex | 1B01 hex | 1B02 hex | 1BO3 hex

A-1-7 Manufacturer Specific Objects

This section explains the CiA401 generic I/O module device profile implemented in GX-series
EtherCAT Slave Units and the objects specially mounted in GX-series EtherCAT Slave Units.

| All siave Units

® Manufacturer Specific area 1

2100 hex | Error History Clear
Range: — | Unit: — | Default: 00000000 hex | Attribute: A
Size: 4 bytes (U32) | Access: RW | PDO map: Not possible

¢ This object clears diagnosis history of 10F3 hex (Diagnosis History).
¢ |t clears the history only when specific values are written. The specific value is "elcl".

MSB LSB
| c I e
6C hex 63 hex 6C hex 65 hex

Writing values other than this is invalid.
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2200 hex | Communication error setting
Range: 00 hex to OF hex Unit: number of Default: 01 hex Attribute: C
sequences
Size: 1 byte (U8) | Access: RW | PDO map: Not possible
¢ Object mounted only on Slave Units operating in the DC mode.
¢ The number of sequences for detecting communications errors is set with this object.
¢ The setting range is from 00 to OF hex and the number of detections is "the set number of times + 1."
¢ Rewriting value is possible at operation in the DC mode, but the operation is performed with the value
set when shifting from the pre-operational state to safe-operational state. Note that at this point, the
rewritten value is read.
Note: With the default setting of 01 hex, an error is detected if communications errors occur twice in a row.
2201 hex | Sync Not Received Timeout Setting
Range: 0000 hex to 0258 hex | Unit: s | Default: 0000 hex | Attribute: C
Size: 2 bytes (U16) | Access: RW | PDO map: Not possible

¢ Object mounted only on Slave Units operating in the DC mode.
e This object is used to set the standby time until the first synchronization interrupt signal (SYNCO) is

input after shifting to the safe-operational state (state where a DC mode is confirmed).

¢ |f the first interrupt signal (SYNCDO) is not input at all within this setting time, a synchronization error

occurs.

¢ The setting range is from 0000 hex to 0258 hex (600s) and operation is performed at 120s when

0000 hex is set.

¢ Rewriting value is possible at operation in the DC mode, but the operation is performed with the value

set when shifting from the pre-operational state to safe-operational state. Note that at this point, the
rewritten value is read.

| Digital /0 Slave Unit

® Manufacturer Specific area 2

3000 hex | Input_Time_Constant (All Inputs) (Input filter)

Sub-index O: Filter Constant

Range: 00 hex to 07 hex | Unit: - | Default: 02 hex | Attribute: R
Size: 1 byte (U8) | Access: RW | PDO map: Not possible

GX-series

e Sets the input filter.
¢ |tis implemented in all Slave Units with input points (including Expansion Units if they are

connected).

v:Ieut e Filter set value [ms]
00 hex 0
01 hex 0.5
02 hex 1
03 hex 2
04 hex 4
05 hex 8
06 hex 16
07 hex 32
EtherCAT Slave Unit User’s Manual A-15
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® Device Profile area

6000 hex | Read input 8-bit (Digital input 8-bit)

Sub-index 0: Number of inputs 8-bit

Range: 00 hex to 04 hex | Unit: — | Default: Differ by Slave Unit types* | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: Read input 01 hex to 08 hex (Inputs Och to 7ch)

Range: 00 hex to FF hex | Unit: — | Default: — | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible*
Sub-index 2: Read input 09 hex to 10 hex (Inputs 8ch to 15ch)

Range: 00h to FFh | Unit: - | Default: - | Attribute: -
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 3: Read input 11 hex to 18 hex (inputs 16ch to 23ch)

Range: 00 hex to FF hex | Unit: — | Default: — | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 4: Read input 19 hex to 20 hex (Inputs 24ch to 31ch)

Range: 00 hex to FF hex | Unit: — | Default: — | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible

¢ Digital input values are stored in units of 1 byte (8 bits).

* Itis implemented in all Slave Units with input points (including Expansion Units if they are

connected).
6100 hex | Read input 16-bit (Digital input 16-bit)
Sub-index 0: Number of inputs 16-bit
Range: — | Unit: — | Default: 01 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: Read input 01 hex to 10 hex (Inputs Och to 15ch)
Range: 0000 hex to FFFF hex | Unit: — | Default: — | Attribute: —
Size: 2 bytes (U16) | Access: RO | PDO map: Possible

¢ Digital input values are stored in units of 2 byte (16 bits).

6120 hex | Read input 32-bit (Digital input 32-bit)

Sub-index 0: Number of inputs 16-bit

Range: — | Unit: — | Default: 01 hex Attribute: —
Size: 1 byte (U8) | Access: RO PDO map: Not possible

Sub-index 1: Read input 01 hex to 20 hex (Inputs Och to 31ch)

Range: 00000000 hex to o . ) .
FEFEFEFE hex Unit: — Default: — Attribute:
Size: 4 bytes (U32) | Access: RO PDO map: Possible

¢ Digital input values are stored in units of 4 byte (32 bits).
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6200 hex | Write output 8-bit (Digital output 8-bit)
Sub-index 0: Number of outputs 8-bit

Range: 00 hex to 04 hex | Unit: — | Default: Differ by Slave Unit types** | Attribute: —

Size: 1 byte (U8) | Access: RW | PDO map: Not possible

Sub-index 1: Write output 01 hex to 08 hex (Output Och to 7ch)

Range: 00 hex to FF hex | Unit: — | Default: — | Attribute: A
Size: 1 byte (U8) | Access: RW | PDO map: Not possible*
Sub-index 2: Write output 09 hex to 10 hex (Outputs 8ch to 15ch)

Range: 00 hex to FF hex | Unit: — | Default: — | Attribute: A
Size: 1 byte (U8) | Access: RW | PDO map: Not possible
Sub-index 3: Write output 11 hex to 18 hex (Outputs 16ch to 23ch)

Range: 00 hex to FF hex | Unit: — | Default: — | Attribute: A
Size: 1 byte (U8) | Access: RW | PDO map: Not possible
Sub-index 4: Write output 19 hex to 20 hex (Outputs 24ch to 31ch)

Range: 00 hex to FF hex | Unit: — | Default: — | Attribute: A

Size: 1 byte (U8) | Access: RW | PDO map: Not possible

¢ Digital output values are controlled in units of 1 byte (8 bits).
¢ ltis implemented in all Slave Units with output points (including Expansion Units if they are
connected).

6300 hex | Write output 16-bit (Digital output 16-bit)
Sub-index 0: Number of outputs 16-bit

Range: — | Unit: —

Size: 1 byte (U8) | Access: RO
Sub-index 1: Write output 01 hex to 10 hex (Outputs Och to 15ch)
Range: 0000 hex to FFFF hex | Unit: —

Size: 2 bytes (U16) | Access: RW

¢ Digital output values are controlled in units of 2 byte (16 bits).

| Attribute: —

| Default: 01 hex
| PDO map: Not possible

| Attribute: A

| Default: —
| PDO map: Possible

6306 hex | Error mode output 16-bit

Sub-index 0: Number of outputs 16-bit

Range: — | Unit: —

Size: 1 byte (U8) | Access: RO
Sub-index 1: Error mode output 01 hex to 10 hex (Outputs Och to 15ch Error mode output)
Range: 0000 hex to FFFF hex | Unit: - | Default: 0000 hex
Size: 2 bytes (U16) | Access: RW

¢ Sets whether the data is cleared to O or retained at an error occurrence or at a node stop, in units of 2
bytes (16 bits).

| Attribute: —

| Default: 01 hex
| PDO map: Not possible

| Attribute: A
| PDO map: Not possible

Bits 15 14 O ) 1 0
Contents | OUT15 OouT14 IR OuUT1 OouTo
setting setting setting setting

Setting 0: Clear to 0, 1: Retain the value at error occurrence

6320 hex | Write output 32-bit (Digital output 32-bit)

Sub-index 0: Number of outputs 32-bit

Range: - | Unit: - | Default: 01 hex Attribute: —

Size: 1 byte (U8) | Access: RO PDO map: Not possible

Sub-index 1: Write output 01 hex to 20 hex (Inputs Och to 31ch)

Range: 00000000 hex to
FFFFFFFF hex

Unit: — Default: — Attribute: A

| PDO map: Not possible

Size: 4 bytes (U32) | Access: RW

¢ Digital output values are stored in units of 4 bytes (32 bits).
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6326 hex | Error mode output 32-bit

Sub-index 0: Number of outputs 32-bit

Range: — | Unit: — Default: 01 hex Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: Error mode output 01 hex to 20 hex (Outputs Och to 31ch Error mode output)

Range: O'E)'(:)g(;('):('):(l):gehxe;o Unit: Default: 00000000 hex Attribute: A
Size: 4 bytes (U32) | Access: RW | PDO map: Possible

e Sets whether the data is cleared to O or retained at an error occurrence or at a node stop, in units of 4
bytes (32 bits).

Bits 31 30 CRCRC 1 0
Contents | OUT31 OuT30 LRI ouT1 OouTo
setting setting setting setting

Setting 0: Clear to 0, 1: Retain the value at error occurrence
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Objects of Device Profile areas that are implemented in a Digital I/O Slave Unit is determined by the
number of inputs and/or outputs per Slave Unit and whether or not Expansion Units are connected.
The following table shows the objects of Device Profile area that are implemented in Digital 1/0 Slave
Unit and the number of sub-indexes.

Number of supported sub-ind
Bcds) No: Not supported
Indexes | 6000 hex 6100 hex 6120 hex 6200 hex 6300 hex 6306 hex 6320 hex 6326 hex
Type Object . 3 Error . Error
Slave Unit Expansion Unit Name Read Read Read Write Write D Write e
1/O units input input input output output output output output
capacity 8-bit 16-bit 32-bit 8-bit 16-bit 16-bit 32-bit 32.bit
- 16 inputs 3 2 No No No No No No
XWT-ID08 (-1) | 24 inputs 5 No 2 No No No No No
8 XWT-ID16 (-1 32 inputs 5 No 2 No No No No No
GX-ID1611 p
/Ib1621 XWT-0D08 (~1) | g% houts and 3 2 No 3 2 2 No No
XWT-0D16 (1) | 15 g‘f‘:ﬁ:”d 3 2 No 3 2 2 No No
XWT-ID08 (1) ?é”;’;‘:'ufs"d 3 2 No 3 2 2 No No
16 inputs and
a GX-0D1611 XWT-ID16 (-1) | 46 outputs 3 2 No 3 2 2 No No
te-rlrliznal /0D1621 - 16 outputs No No No 3 2 2 No No
block XWT-0D08 (-1) | 24 outputs No No No 5 No No 2
XWT-0OD16 (-1) | 32 outputs No No No 5 No No
XWT-ID08 (~1) | $inputs and 3 2 No 3 2 2 No No
outputs
| _ 16 inputs and
SXOC161H XWT-ID16 (-1) 16 outputs 3 2 No 3 2 2 No No
- 16 outputs No No No 3 2 2 No No
XWT-0D08 (-1) | 24 outputs No No No 5 No No 2
XWT-0OD16 (-1) | 32 outputs No No No 5 No No
GX-MD1611 8 inputs and
/MD1621 - 8 outputs 3 2 No 3 2 2 No No
/(|;|3(1'|6Dz12612 - 16 inputs 3 2 2 No No No No No
3-tier
terminal %)(6?&3[;12612 - 16 outputs No No No 3 2 2 No No
block
GX-MD1612 8 inputs and
/MD1622 - 8 outputs 3 2 No 3 2 2 No No
/?51'5?18 - 16 inputs 3 2 2 No No No No No
/%)S%Z;LMS - 16 outputs No No No 3 2 2 No No
GX-MD1618 8 inputs and |>
.CON /MD1628 - 8 outputs 3 2 No 3 2 2 No No 3
Connectors | GX-ID3218 ) (@]
- 32 inputs 5 No 2 No No No No No Z.
/ID3228 P o
%gg’géms - 32 outputs No No No 5 No No 2 2 :U'_
o
GX-MD3218 16 inputs and o=
/MD3228 - 16 outputs 3 2 No 3 2 2 No No %
<

s199[q0

o10adg Jainjoejnuely /-1y
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I Analog Input Slave Unit

® Manufacturer Specific area 2

3100 hex | Analogue input available Channel choice

Sub-index 0: available Channel choice

Range: 0000 hex to 000F hex | Unit: - | Default: 000F hex Attribute: R
Size: 2 bytes (U16) | Access: RW PDO map: Not possible

* Sets whether to have AD conversion for each point.

Bits Setting description
0 1: CH1 enabled, 0: CH1 disabled
1 1: CH2 enabled, 0: CH2 disabled
2 1: CH3 enabled, 0: CH3 disabled
3 1: CH4 enabled, 0: CH4 disabled
4to 15 Reserved *

* Bits 4 to 15 are set to 0 and these values cannot be changed.

3101 hex | Analogue input Range

Sub-index 0: Num of channel

Range: — | Unit: — Default: 04 hex Attribute: —
Size: 1 byte (U8) | Access: RO PDO map: Not possible
Sub-indexes 1 to 4: CH1 to 4 Input Range

Range: 8? ::: 07hex, 02 hex, 03 hex, |y, _ Default: 01 hex Attribute: R
Size: 1 byte (U8) | Access: RW | PDO map: Not possible

¢ Sets the input range for each point.
¢ The settable values are as follows. No other values can be set.

Set
value

00 hex 10to +10 V
01 hex Oto5V
02 hex Oto10V
03 hex 4 to 20 mA
07 hex 1TtodV

Range

Analogue input Adjustment High Value (User adjustment compensation value
3110 hex (maximum))
Sub-index 0: Num of channel
Range: - | Unit: — | Default: 04 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 4: CH1 to 4 Adj. High Value
Range: — | Unit: — | Default: 0000 hex | Attribute: —
Size: 2 bytes (INT16) | Access: RO | PDO map: Not possible

e Stores the upper limit of user adjustment.
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3112 hex

| Analogue input Adjustment High Execute (User adjustment execution (maximum))

Sub-index 0: Num of channel

Range: —

| Unit: — | Default: 04 hex | Attribute: —

Size: 1 byte (U8)

| Access: RO | PDO map: Not possible

Sub-indexes 1 to 4: CH1 to 4 Adj. High (CHO to 3 user adjustment execution)

Range: —

| Unit: - | Default: 00000000 hex | Attribute: R

Size: 4 bytes (U32)

| Access: RW | PDO map: Not possible

¢ This object executes user adjustment. It writes upper adjustment value.

¢ To adjust, enter a voltage (or current) equivalent to 100% from a connected device to the terminal of
input point you want to adjust. (Set the input range in advance.)

e |f you reset, it returns to the default setting.

¢ The value is adjusted or reset only when the specific value is written to sub-indexes 1 to 4. This

prevents erroneous execution and resetting. The specific values are:
"save" for execution, "rset" for resetting.

MSB LSB

e v a S

65 hex 76 hex 61 hex 73 hex

t e S r

74 hex 65 hex 73 hex 72 hex

Writing values other than the above is invalid.
e A value 0000 0000 hex is indicated when reading.
Analogue input Adjustment Low Value (User adjustment compensation value

S113 hex (minimum))
Sub-index 0: Num of channel
Range: — | Unit: — | Default: 04 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 4: CH1 to 4 Adj. Low Value
Range: — | Unit: — | Default: 0000 hex | Attribute: —
Size: 2 bytes (INT16) | Access: RO | PDO map: Not possible

GX-series EtherCAT Slave Unit User’s Manual

e Stores the lower limit of user adjustment.

Kieuonoiqg 329lqo 1-V

s199[q0

o10adg Jainjoejnuely /-1y




A Appendix

3115 hex | Analogue input Adjustment Low Execute (User adjustment execution (minimum))

Sub-index 0: Num of channel

Range: — | Unit: — | Default: 04 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 4: CH1 to 4 Adj. Low (CHO to 3 user adjustment execution)

Range: — | Unit: - | Default: 00000000 hex | Attribute: R
Size: 4 bytes (U32) | Access: RW | PDO map: Not possible

¢ This object executes user adjustment. It writes lower adjustment value.
* To adjust, enter a voltage (or current) equivalent to 0% from a connected device to the terminal of the
input point you want to adjust. (Set the input range in advance.)
¢ |f you reset, it returns to the default setting.
* The value is adjusted or reset only when the specific value is written to sub-indexes 1 to 4. This
prevents erroneous execution and resetting. The specific values are:
"save" for execution, "rset" for resetting.

MSB LSB
e v a S

65 hex 76 hex 61 hex 73 hex

t e S r

74 hex 65 hex 73 hex 72 hex

Writing values other than the above is invalid.

e A value 0000 0000 hex is indicated when reading.

3132 hex | Analogue input Moving Average

Sub-index 0: Num of channel

Range: — | Unit: — | Default: 04 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 4: CH1 to 4 Moving Average

Range: 0000 hex to FAOO hex | Unit: - | Default: 0000 hex | Attribute: R
Size: 2 bytes (U16) | Access: RW | PDO map: Not possible

* This object sets moving average setting value of each point.

3136 hex | Analogue input Disconnection status

Sub-index 0: Num of channel

Range: — | Unit: — | Default: 01 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: Disconnection status

Range: 0000 hex to 000F hex | Unit: - | Default: 0000 hex | Attribute:
Size: 2 bytes (INT16) | Access: RO | PDO map: Not possible

¢ This object detects disconnection on each point.

Bits State
0 1: CH1 disconnected, 0: CH1 normal
1 1: CH2 disconnected, 0: CH2 normal
2 1: CH3 disconnected, 0: CH3 normal
3 1: CH4 disconnected, 0: CH4 normal
4to 15 Reserved
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6401 hex | Read analogue input 16-bit

Sub-index 0: Num of channel

Range: — | Unit: — | Default: 04 hex

| Attribute: —

Size: 1 byte (U8) | Access: RO

| PDO map: Not possible

Sub-indexes 1 to 4: CH1 to 4 Input 16-bit (Channel 0 to 3 input)

Range: * | Unit: - | Default: 0000 hex

| Attribute: —

Size: 2 bytes (INT16) | Access: RO

| PDO map: Possible

* This is equal to the set input range.
¢ This object indicates input of each point.

I Analog Output Slave Unit

® Manufacturer Specific area 2

3200 hex | Analogue output available Channel choice

Sub-index 0: available Channel choice

| Default: 0003 hex

Range: 0000 hex to 0003 hex | Unit: —

Attribute: R

Size: 2 bytes (U16) | Access: RW

PDO map: Not possible

¢ Sets whether to have DA conversion for each point.

Bits D/A conversion enabled channel
0 1: CH1 enabled, 0: CH1 disabled
1 1: CH2 enabled, 0: CH2 disabled
2t0 15 Reserved

3201 hex | Analogue output Range

Sub-index 0: Num of channel

Range: — | Unit: — Default: 02 hex Attribute: —
Size: 1 byte (U8) | Access: RO PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Output Range

Range: gg ::;’ 01 hex, 03 hex, 04 hex, Unit: — Default: 04 hex Attribute: R
Size: 1 byte (U8) | Access: RW | PDO map: Not possible

e Sets the output range for each point.
¢ The settable values are as follows. No other values can be set.

Set
value Range
00 hex 4 to 20 mA
01 hex Oto10V
03 hex -10to +10 V
04 hex Oto5V
06 hex 1to5V
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3210 hex Analogue output Adjustment High Value (User adjustment compensation value

(maximum))
Sub-index 0: Num of channel
Range: — | Unit: — | Default: 02 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Adj. High Value
Range: — | Unit: | Default: 0000 hex | Attribute: —
Size: 2 byte (INT16) | Access: RO | PDO map: Not possible

e Stores the upper limit of user adjustment. The user upper adjustment value is stored.

3212 hex | Analogue output Adjustment High Execute (User adjustment execution (maximum))

Sub-index 0: Num of channel

Range: — | Unit: — | Default: 02 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Adj. High

Range: | Unit: - | Default: 00000000 hex | Attribute: R
Size: 4 bytes (U32) | Access: RW | PDO map: Not possible

¢ This object executes user adjustment. It writes upper adjustment value.

* Excute the command when a count value which makes the actual output voltage 100% is written by
the EtherCAT Master Unit to the data area of the point to adjust. (Adjustment at 100% is highly
recommended, but a lower value is acceptable.)

¢ If you reset, it returns to the default setting.

e The values is adjusted or reset only when the specific value is written to sub-indexes 1 to 2. This
prevents erroneous execution and resetting. The specific values are:

"save" for execution, "rset" for resetting.

MSB LSB
e v a s

65 hex 76 hex 61 hex 73 hex

t e S r

74 hex 65 hex 73 hex 72 hex

Writing values other than the above is invalid.
¢ A value of 0000 0000 hex is indicated when reading.

Notes: Always adjust the lower limit first. If the lower limit is adjusted without adjusting the upper limit 100%, the
lower limit adjustment may have an error.

Analogue output Adjustment Low Value (User adjustment compensation value
3213 hex (minimum))
Sub-index 0: Num of channel
Range: — | Unit: — | Default: 02 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Adj. Low Value
Range: — | Unit: — | Default: 0000 hex | Attribute: —
Size: 2 byte (INT16) | Access: RO | PDO map: Not possible

e Stores the lower limit of user adjustment.
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3215 hex | Analogue output Adjustment Low Execute (User adjustment execution (minimum))

Sub-index 0: Num of channel

Range: — | Unit: — | Default: 02 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Adj. Low

Range: - | Unit: - | Default: 00000000 hex | Attribute: R
Size: 4 bytes (U32) | Access: RW | PDO map: Not possible

¢ This object executes user adjustment. It writes lower adjustment value.

¢ Be sure to execute the command only when a count value which makes the actual output voltage 0%
is written by the EtherCAT Master Unit to the data area of the point to adjust. (Always adjust at 0%.)

¢ |f you reset, it returns to the default setting.

¢ The value is adjusted or reset only when the specific value is written to sub-indexes 1 to 2. This

prevents erroneous execution and resetting. The specific values are:
"save" for execution, "rset" for resetting.

MSB LSB
e % a s

65 hex 76 hex 61 hex 73 hex

t e S r

74 hex 65 hex 73 hex 72 hex

Writing values other than the above is invalid.

¢ A value of 0000 0000 hex is indicated when reading.

3240 hex | Analogue output Fault Action

Sub-index 0: Num of channel

Range: — | Unit: — Default: 02 hex Attribute: —
Size: 1 byte (U8) | Access: RO PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Error Mode

Range: 82 L‘:)’: 0T hex, 02 hex, 03 hex, | ;. _ Default: 04 hex Attribute: R
Size: 1 byte (U8) | Access: RW | PDO map: Not possible

¢ Selects a value to output at a communications error for each point.

Set
value

00 hex Hold Last State (Hold and output.)

01 hex Low Limit (Output the lower limit.)

02 hex High Limit (Output the upper limit.)

03 hex User Count (Output a user specified value.)

04 hex Zero Count (Output a value of 0000 hex in the setting range.)

Range
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3241 hex | Analogue output Fault Value

Sub-index 0: Num of channel

Range: — | Unit: — | Default: 02 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Error Mode

Range: * | Unit: — | Default: 0000 hex | Attribute: R
Size: 1 byte (INT16) | Access: RW | PDO map: Not possible

* This is equal to the set output range.
e Sets an analog value to output at a communications error.
¢ The setting is enabled only when "User Count (Output a user specified value) is selected in the 3240
hex "Analogue Output Fault Action" (analog output mode at errors).

® Device Profile area

6411 hex | Write analogue output 16-bit

Sub-index 0: Num of channel

Range: — | Unit: — | Default: 05 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Input 16-bit

Range: * | Unit: | Default: 0000 hex | Attribute: A
Size: 2 bytes (INT16) | Access: RW | PDO map: Possible

* This is equal to the set output range.

e Sets the output for each point.

I Encoder Input Slave Unit

® Manufacturer Specific area 2

4000 hex | Count Mode

Sub-index 0: Num of channel

Range: — | Unit: — | Default: 02 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Count Mode

Range: — | Unit: — | Default: 00 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible

* |t stores the Count Mode.
e The Count Mode is fixed to 00 hex (Circular Counter).

4001 hex | Encoder Direction

Sub-index 0: Num of channel

Range: — | Unit: — | Default: 02 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Pulse Direction

Range: O (false), 1 (true) | Unit: — | Default: O (false) | Attribute: B
Size: 1 bit (BOOL) | Access: RW | PDO map: Not possible

e Set the count direction.

Set value Count direction
0 (false) Forward direction at CW (clockwise rotation seen from the shaft of the connected encoder)
1 (true) Forward direction at CCW (counterclockwise rotation seen from the shaft of the connected encoder)
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4002 hex | Encoder Input Setting

Sub-index 0: Num of channel

Range: — | Unit: — | Default: 02 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-indexes 1 to 2: CH1 to 2 Pulse Input Setting

Range: 00 hex to 04 hex | Unit: — | Default: 02 hex | Attribute: B
Size: 1 byte (U8) | Access: RW | PDO map: Not possible

e Set the input method.

Set value Range

00 hex Phase A/B pulse (Multiplication x 1 cycle)

01 hex Phase A/B pulse (Multiplication x 2 cycle)

02 hex Phase A/B pulse (Multiplication x 4 cycle)

03 hex Code + pulse (Multiplication x 1 cycle)

04 hex Incremental/decremental pulse
4003 hex | Max Count Setting
Sub-index 0: Num of channel
Range: — | Unit: — Default: 02 hex Attribute: —
Size: 1 byte (U8) | Access: RO PDO map: Not possible

Sub-indexes 1 to 2: CH1 to 2 Max Count Setting

Range: 00000000 hex to o . . .
FEFFEFEF hex Unit: — Default: 00000000 hex Attribute: B

Size: 4 byte (U32) | Access: RW | PDO map: Not possible
¢ This object is used to specify the maximum value of the counter.
¢ |t operates as FFFFFFFF hex if O is set.

4010 hex | Encoder Input Setting

Sub-index 0: Num of channel

Range: - | Unit: - Default: 02 hex Attribute: —
Size: 1 byte (U8) | Access: RO PDO map: Not possible

Sub-indexes 1 to 2: CH1 to 2 Position Value

Range: gg%%oglfg;ﬁ;‘xto Unit: — Default: 00000000 hex Attribute: —

Size: 4 byte (U32) | Access: RO PDO map: Possible i
¢ The present counter value is stored. o)

.g

4011 hex | Preset Value g

Sub-index 0: Num of channel 5

Range: - | Unit: - Default: 02 hex Attribute: — 8

Size: 1 byte (U8) | Access: RO PDO map: Not possible 2

Sub-indexes 1 to 2: CH1 to 2 Preset Value

Range: gg%%oglfg;ﬁ;‘xto Unit: — Default: 00000000 hex Attribute: A

Size: 4 byte (U32) | Access: RW PDO map: Possible

¢ This object is used to specify the preset command value.

s108[q0

o10adg Jainjoejnuely /-1y
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4012 hex | Latch Value A
Sub-index 0: Num of channel
Range: — | Unit: — Default: 02 hex Attribute: —
Size: 1 byte (U8) | Access: RO PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Latch Value A
Range: 00000000 hex to o . ) .
FEFFFFEF hex Unit: — Default: 00000000 hex Attribute: —

Size: 4 byte (U32) | Access: RO PDO map: Possible

¢ The value of latch A is stored.
4013 hex | Latch Value B
Sub-index 0: Num of channel
Range: — | Unit: — Default: 02 hex Attribute: —
Size: 1 byte (U8) | Access: RO PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Latch Value B
Range: 00000000 hex to o . ) .

FEFFFFEF hex Unit: — Default: 00000000 hex Attribute: —

Size: 4 byte (U32) | Access: RO PDO map: Possible

e The value of latch B is stored.
4020 hex | Instruction Bits
Sub-index 0: Num of channel
Range: — | Unit: - | Default: 02 hex | Attribute: —
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Instruction Bits
Range: — | Unit: - | Default: 0000 hex | Attribute: A
Size: 2 byte (U16) | Access: RW | PDO map: Possible

¢ The soft switch setting is specified.
4030 hex | Status Bits
Sub-index 0: Num of channel
Range: - | Unit: - | Default: 02 hex | Attribute: -
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-indexes 1 to 2: CH1 to 2 Status Bits
Range: - | Unit: - | Default: 0000 hex | Attribute: -
Size: 2 byte (U16) | Access: RO | PDO map: Possible

e Status bit is stored.
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A-2 Current Consumption Summary

A-2-1 Digital I/O Slave Unit
Model Unit power supp!y current Model Unit power supp!y current
consumption consumption
OIS g A mavatzoavoe | O¥ID1821 g 0 vbo
GX-ODIBH | gy e atzoavpe | OO G 204 VDo
GX-0CT601 | 210 mh max. at 20.4 VDG
oDl T aoavpe | OMRIET g 204 vbo
G162 g e atzoavpe | OXIDI822 g 0 vbo
oxoDist2 g it Ssoavbe | ©0DI22 g0 a0 vbo
oxmpieiz g T Ssavoe | OMRIRZ g VDG
OXIDIB18 | mamacatzoavoe O824 voc
Gx0Dists | aoavpe | OX0DIZ8 | 20 VDo
GXMDISIS | oA e azoavoe | O6MOIE8 |y T 20 voc
G218 | mamaatzoavoe | O¥I0928 | 04 voc
GX-0D3218 ?8OmnéAmni:-xé;t2gO\./A? \(;DC GX-0D3228 ?8Omr§Amr::;<é;t2;0\./E SDC
oxMD3zi8 oo ma e S oavoe | O6MD3z28 e T e e Ve
A-2-2 Analog I/O Slave Unit
Model Unit power supp!y current Model Unit power supp!y current
consumption consumption
GX-ADOTI |y T Sinavpe | OXDROZTT | 204 Vo
A-2-3 Encoder Input Slave Unit
Model Unit power supp!y current Model Unit power supp!y current
consumption consumption
GX-EC0211 100 mA max. at 24 VDC GX-EC0241 90 mA max. at 24 VDC

130 mA max. at 20.4 VDC

100 mA max. at 20.4 VDC

GX-series EtherCAT Slave Unit User’s Manual

fewwng uondwnsuo) juaiing z-y




A Appendix

A-2-4 Expansion Unit

Unit power supply current

Unit power supply current

Model . Model .
consumption consumption
XWT-ID08 5 mA max. XWT-ID08-1 5 mA max.
XWT-ODO08 5 mA max. XWT-OD08-1 5 mA max.
XWT-ID16 10 mA max. XWT-ID16-1 10 mA max.
XWT-OD16 10 mA max. XWT-OD16-1 10 mA max.
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A-3 Precautions with Connecting
Two-wire DC Sensors

When using a two-wire DC sensor with a DC input type Slave Unit, check that the following conditions
have been met. Failure to meet these conditions may result in operating errors.

A-3-1 Relation between ON Voltage of a Unit with DC Inputs and Sensor
Residual Voltage

Von< Vee - VR
Vcc: I/0 power supply voltage (The allowable power supply voltage range is 20.4 to 26.4 V, so 20.4 V will be
used here to allow for the worst possible conditions.)

Von: ON voltage for a Unit with DC inputs
VR: Sensor's output residual voltage

It is sometimes possible to satisfy the above equation by adjusting the 1/0 power supply voltage (Vcc)
to 26.4 V.

A-3-2 Relation between ON Current of a Unit with DC Inputs and Sensor
Control Output

lout (min) < loN < louT (Max)

louT: Sensor control output (load current)
lon: ON current of a Unit with DC inputs

loN is calculated as follows:
lon = (Vcc - VR - VF) / RIN

VF: Internal residual voltage of a Unit with DC inputs
Rin: Input impedance of a Unit with DC inputs

When lon is smaller than lout (min), connect a bleeder resistor R.
The bleeder resistor constant can be calculated using the following equation.

anm-om] Buiyosuuon yjm suonynesald ¢-y

siosuag 9d

R < (Vec - VR) / (louT (min) - loN)
Power W > (Vcc - VR) 2 / R x 4 [allowable margin]

2-wire Ve R R‘m DC input
sensor 7 type slave

pue synduj D@ Yum jun e Jo aBejo
NO Usamjaq uole|ay L-g-v
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A-3-3 Relation between OFF Current of a Unit with DC Inputs and
Sensor Leakage Current

loFF 2 lieak
lorr: OFF current of a Unit with DC inputs
lieak: Sensor's leakage current

Connect a bleeder resistor if the sensor's leakage current is greater than the OFF current of a Unit with
DC inputs.
The bleeder resistor constant can be calculated using the following equation.

R < (loFr X RIN + VF) / (lieak - loFF)
Power W > (Vcc - VR) 2 / R x 4 [allowable margin]
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A-4 1/0 Power Supply Current

The 1/0 power supply current to be supplied to the V and G terminals of each Digital I/0 Slave Unit is
provided by the following equation.

The points to which 1/0O power must be supplied are divided into small blocks. The /O power supply
currents supplied to these points are calculated in block units.

For example, in a GX-ID1612 Unit, the points are divided into two blocks. One includes 8 points on the
left: Inputs O to 7. The other contains 8 points on the right: Inputs 8 to 15. Currents are calculated for
each block.

® In case of Input Slave Units
The 1/O power supply current supplied to V and G terminals
= input current (for number of points used) + current supplied to connected input devices (for
number of points used) * + I/0O power supply current consumption

*This value does not apply to 2-tier terminal block type Slave Units.
Calculate using I/O power supply current supplied to V and G terminals
= input current (for number of points used) + 1/0 power supply current consumption.

® In case of Output Slave Units
The I/O power supply current supplied to V and G terminals
= rated output current (for number of points used) * + current supplied to connected input
devices (for number of points used) + 1/0 power supply current consumption

* Compare with the restricted value for common and apply whichever value is the smallest.
(Example)
In case of having seven 30-mA sensors connected to the GX-ID1612

I/O power supply current supplied to V and G terminals
= (6 mA x 7 points) + (30 mA x 7 points) + 5 mA = 257 mA
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A-5 EtherCAT Terminology

Use the following list of EtherCAT terms for reference.

Term Abb.rewa- Description
tion
. Abstract representation of a particular component within a device,
object - ) .
which consists of data, parameters, and methods.
Data structure addressed by Index and Sub-index that contains
object dictionary oD description of data type objects, communication objects and
application objects.
service data object SDO CqE asyn(?hronous mailbox commun.lcatlons where all objects in the
object dictionary can be read and written.
index - Address of an object within an application process.
subindex - Sub-address of an object within the object dictionary.
Collection of application objects designated to be transferred
Process data - . .
cyclically or acyclically for the purpose of measurement and control.
Process data object PDO Structure described by m.anplng parameters containing one or
several process data entities.
Receive PDO RxPDO A process data object received by an EtherCAT Slave Unit.
Transmit PDO TxPDO A process data object sent from an EtherCAT Slave Unit.
Collection of control elements to coordinate access to concurrently
sync manager SM .
used objects.
Clock distribution mechanism used to synchronize EtherCAT Slave
distributed clock DC Units and the EtherCAT Master Units (Among GX-series EtherCAT
Slave Units, only encoder input slaves support this function.)
Collection of device dependent information and functionality
device profile - providing consistency between similar devices of the same device
type.
fieldbus memory management unit EMMU Function wh!ch establishes single F)r multiple communications
between logical address and physical memory
physical device internal interface PDI g;:rrles of elements to access data link services from the application
CAN in Automation CA CiA is the international u§ers and manufacturers' group that
develops and supports higher-layer protocols.
CAN application protocol over — o
EtherCAT CoE A CAN application protocol service implemented on EtherCAT.
EEPROM EEPROM Electrically erasable PROM. (Writable ROM)
The ETG is a global organization in which OEM, End Users and
EtherCAT Technology Group ETG Technology Providers join forces to support and promote the further
technology development.
EtherCAT slave controller ESC A controller for EtherCAT slave communication.
EtherCAT state machine ESM An EtherCAT communication state machine.
EtherCAT slave information ES An XML file that contains setting information for an EtherCAT Slave

Unit.
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previous version.

Revision code Date Revised content
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02 September 2010 | Added Encoder Input Slave Units GX-EC02xx.
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