
IO-Link Master

UR-ES16DT

User's Manual
Common Edition

OPTEX FA CO., LTD.

*FASTUS is a product brand of OPTEX FA.

Got questions? For technical and application 
support contact Ramco Innovations today!

Our email address is nsales@ramcoi.com

Ramco Innovations             www.optex-ramco.com             (800) 280-6933



 i Introduction

Introduction

Thank you for purchasing the UR-ES16DT IO-Link Master.

section).
Read this manual thoroughly before using the product to ensure correct product use with full understanding 

location for further reference.
• 

owners.
• 

protected by copyright law. Unauthorized copying of this manual is strictly prohibited.
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ii Safety Precautions

Safety Precautions

This manual uses the following symbols to display safety precautions for ensuring safe operation of the  

Precautions listed here describe important information about safety. Make sure to follow them accordingly.

 ■ Safety Symbols
The indications and their meanings are as follows.

WARNING
Indicates that any improper operation or handling may result in moderate or minor 

property damage. Improper handling can also result in damage to property.

CAUTION Indicates that any improper operation or handling may sometimes result in moderate 
or minor injury or property damage.

 ■ Notes

WARNING

Do not use this product in water or in a location where it may be exposed to water. Do not use 
this product if wet.

 or liquids.

 of the product.

Do not install this product or its cables in any of the following locations. Doing so may cause a 

5. Locations where the ambient temperature exceeds the rated range.
6. Locations subject to rapid temperature changes (or where condensation occurs).

8. Outdoor locations or locations subject to direct light.
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 iii Safety Precautions

WARNING

What to do in the event of a malfunction such as smoke being emitted from the 
product

Repairing the product is dangerous and should in no way be performed by the customer. Contact 

What to do if water enters the product

CAUTION

Do not touch this product or the cable with wet hands. Doing so may damage the product.

manuals.
Incorrect wiring can cause product failure or malfunction.

Using the same wiring can cause malfunction or failure.

Tighten the mounting screws that attach the power terminal block to the main unit with a torque 

Do not apply torsional stress to cables. Doing so can cause cables and connectors to 
malfunction.

stress to the product.
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iv Safety Precautions

CAUTION

product.

periods of time.

Use this product within the rated range.

Make sure to turn OFF the power before connecting or disconnecting cables and connectors. 
Connection or disconnection while running can cause malfunction.

force to cables.

objects to get inside.

Do not connect an actuator that does not support IO-Link to the channel of this product set to IO-
Link mode.

OFF operation with an unintended short cycle.

ground (FG) is grounded.

cable.

Make sure to use an isolation transformer for DC power supply.

product may be impaired.
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 v Safety Precautions

 ■ Maintenance

 ■ Handling Precautions

to product malfunction or failure.

(5)  This product cannot be used in applications that directly or indirectly detect human bodies for the purpose 

the product in conformity to such laws and regulations.
OPTEX FA does not assume any responsibility for damages or losses occurring as a result of 
noncompliance with applicable laws and regulations.

 ■ Trademarks
• 

 ■ Notes on Overseas Regulations and Standards

• 
• 
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vi Related Manuals

Related Manuals

Manuals related to this manual are as follows. Reference them as needed.

Product Communication Edition

Manual number Manual name Details
UR-ES-EI_UM-E-XXX-
XXXX

IO-Link Master  
UR-ES16DT
User’s Manual  

Describes common functions and performance as well as 

Be sure to read this when using cyclic or acyclic communication 

UR-ES-EM_UM-E--XXX-
XXXX

IO-Link Master  
UR-ES16DT
User’s Manual Ethernet 

Describes common functions and performance as well as operation 

Ethernet socket communication.
UR-ES-CL_UM-E--XXX-
XXXX

IO-Link Master  
UR-ES16DT
User’s Manual  
CC-Link IE Field Basic 
Edition communication.

UR-ES-EC_UM-E--XXX-
XXXX

IO-Link Master  
UR-ES16DT
User’s Manual  
EtherCAT Edition

Describes common functions and performance as well as 

Be sure to read this when using cyclic or acyclic communication 

Peripherals

Refer to the following for other peripherals

Manual name Details
IO-Link Remote Input Unit  
UR-DS16D
Instruction manual

The instruction manual included with the IO-Link Remote Input Unit.

IO-Link Remote Output Unit  
UR-DS16T
Instruction manual

The instruction manual included with the IO-Link Remote Output Unit.

 
UR-DS8D8T
Instruction manual
Photoelectric sensor
Z4 series
Instruction manual
TOF Distance Setting Sensor 

Instruction manual

The instruction manual included with the TOF Distance Setting Sensor  

IO-Link gateway UC2-IOL
Instruction manual

The instruction manual included with the IO-Link gateway UC2-IOL.
Refer to this when connecting this product with UC2-IOL.

 
D3RF series
Instruction manual

Refer to this when connecting D3RF sensors with UC2-IOL.

 
D3WF series
Instruction manual

D3WF series.
Refer to this when connecting this D3WF sensors with UC2-IOL.

CDA series
Instruction manual

CDA series
User’s Manual

Ramco Innovations             www.optex-ramco.com             (800) 280-6933



 vii Related Manuals

Manual name Details
Displacement sensor
CD22 series
Instruction manual

communication type).
Reference when connecting the CD22 series with the CDA series.

Through-beam Edge Sensor
TD1 series
Instruction manual

Reference when connecting the TD1 series with the CDA series.

Through-beam Edge Sensor
TD1 series
User’s Manual

Reference this when connecting the TD1 series with the CDA series.
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viii Manual Structure

Manual Structure

This manual’s content is structured as follows.

1. Overview

2.  Installation, 
wiring and front 
operation for 
initial settings connection and initial settings with the front operation panel of this product.

3. Communication
initial settings for performing IO-Link communication.

4. Product functions This chapter describes the functions of this product.

5.  Front panel 
operations This chapter describes how to operate the front panel of this product.

7. Troubleshooting This chapter describes what you need to know when using this product such 
as troubleshooting.

1

2

3

4

5

6

7
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xii Notations Used in this Manual

Notations Used in this Manual

These are the notations used in this manual.

CAUTION

 MEMO 
This information is useful for operation.
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 xiii Checking the Included Items

Checking the Included Items

Before
please contact OPTEX FA or your local distributor.

 ■ Product Packaging

• Instruction manual• UR-ES16DT unit

 1x Power terminal block

 ■ Other Required Items

 ● Cables
This product uses the following cables.

Type

Ethernet cable

Refer to the manual for Product Communication Edition
type.

 ● Switching hub

Refer to the manual for Product Communication Edition
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xiv Terminology List

Terminology List

This explains the terminology used in this document.
Terminology Description
IO-Link Master  network communications. This is 

IO-Link Master This IO-Link communication 

IO-Link  that can perform IO-Link 
communication with the IO-Link Master.

 The following can be selected for each 

IO-Link mode
 input mode
 input mode
 output mode
 output mode

communication
ISDU handling

parameters. 

Cycle time This describes the IO-Link communication cycle time.
Process input data

Process output data

Channel
preassigned.

Master parameters Data of this product that can be read and written by operating the controls on the front 

communication.
Process data Data of

communication. General name for process input data or process output data.
Data of handling 
(acyclic).

and warnings.

communication program on the 

Errors Refers to errors with this product. 
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 xv Terminology List

Terminology Description
Error code Error codes detected by this product.

 network master can execute a acyclic communication 

 network communication with the  
network master is established.

The latest channel in which the error occurred is stored in the latest error channel.
Extended access A communication method that allows the cyclic communication area to be used (without 

using acyclic communication) to read and write parameters.
The following can be accessed.

 any connected IO-Link
Product master parameters

 UC2-IOL
Byte length or target 
selection to access

Specify which of the following target selection to access to use when extended access is 
enabled.
• Target sensor unit interconnected with OPTEX FA IO-Link gateway UC2-IOL
• Connection of any channel 

the data size to be read and written at this time).
Synchronizes multiple channel IO-Link communication or digital 

Process data sequence 
transfers it to the  network. Specify for each channel.

Little endian format
from the lowest-order byte.

Big endian format
the highest-order byte.

type
channel.

Type ID type
Vendor ID

type types).
IO-Link communication 
and network error 
handling

When the 

cleared to zero.

Input hold time

settings channel.

restore) of settings channel.
Storage data

UR Master Manager
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 1-2 Product Overview

1-1 Product Overview

panel controls.

process data.

 ■ Structure Example of Field Network and IO-Link System

Master that supports the field network master

Field network communication

• Field network
  configuration
  software
• UR Master Manager

OPTEX FA displacement sensor amplifier units

OPTEX FA fiber amplifiers

IO-Link Master (this product)

IO-Link devices (up to 16 units)

IO-Link Communication or SIO

···

OPTEX FA IO-Link
Gateway
UC2-IOL

 ■ Features
• 

- EtherCAT

- CC-Link IE Field Basic
• 
• 

• 
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1
O

verview

Product Overview

• The IODD data transfer function is supported.  This enables parameters and process data of IO-Link 

• 

•  

 

read by a master PLC.
• 

• 
• Master parameter setting
• 
• 
• 
• 

• 

referred.
• 
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 1-4 Part Names and Functions

1-2 Part Names and Functions

1-2-1 Prior to Use

unit as shown below.

Main unit

I/O terminal blocks

Power terminal block

1-2-2 Part Names and Functions
The names and functions of each part after assembling the terminal blocks are as follows.

(14)

(21)
(7)

(8)

(9)

(10)

(11)

(12) (13)

(22)

(23)

(24)

(25)

(3)
(4)
(5)
(6)

(27)
(28)

(29)

(17)(19)(18)(20) (16)(15)(26)

(1) (2)

(1) EVENT LED (yellow)

Communication] section.

(2) ALARM LED (red)

Blinks while this product is detecting an error.

Communication] section.
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1
O

verview

Part Names and Functions

(3) POWER LED (green)

Indicates the status of the unit power supply of this machine.

(4) I/O PWR LED (green)

supply.

higher)

(5) RUN LED (green)

starts up.

(6) NTWK ST LED (green)

communication.

(7) Display

Press any key to resume the display.

(8) [ ] key

Press at the following times.
• To switch menu
• To increase parameters
• 
• To switch the process data being displayed

Press at the following times.
• 
• 

the left

Press at the following times.
• To switch to the next channel
• 

the right

(11) [ ] key

Press at the following times.
• To switch menu
• To decrease parameters
• To switch to next setting item
• To switch the process data being displayed

(12) [CANCEL] key

Press at the following times.
• To show help
• 
• Canceling parameter changes

(13) [ENTER] key

Press at the following times.
• Entering the parameter change mode
• 
• 
• 

(14)  Last octet setting switches for this 
product’s IP address

switch.

(15) Ethernet connector P1

(16) Ethernet connector P2

PORT1 and PORT2 connectors (RJ45 connector) 

Ethernet cable.

(17) DATA LED (yellow)

(18) DATA LED (yellow)

Ethernet.

(19) LINK LED (green)

(20) LINK LED (green)

Lights when the Ethernet connection is enabled.

(21) 0 - F LED (orange)

outputs.

of the process output data is displayed (*1).

state.

with index number 14 and the process output 
data format with index number 15 in the IO-Link 

Ramco Innovations             www.optex-ramco.com             (800) 280-6933



 1-6 Part Names and Functions

(22) I/O power supply terminal block (L+)

connected internally.

(23) I/O signal terminal block (I/O)

(24) I/O power supply terminal block (M)

connected internally.

(25) Power supply terminal block (0, +24 V)

The bottom supplies each power supply.
Unit power supply +24 V
Unit power supply 0 V
FG (type 3 ground)
I/O power supply L+
I/O power supply M

+24 V and 0 V terminals on the upper row can 
be used to supply power to L+ and M in the 
left of upper row or other devices.
The top and bottom terminals are connected 
internally.

(26) DIN rail mounting hook

The part where the lower hook on the back of this 

(27) SF/RUN/MS LED

(28) BF/ERR/NS LED

(29) 

Pressing this key will show an error message on 
the display.
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1
O

verview

Basic Procedures

1-3 Basic Procedures

-
munication is described below.

Procedure Details References

• 
• 
• 

4-1 Product Functions

• Depends on 
network selected on this product• 

• 
cable and switching hub

• Assignment and setting of the last octet of 

Hardware 
installation and 

wiring

and power terminal block (one piece) to the main unit

Setting the address of this product on the network
network selected on this product

network selected on this product

Wiring to IO-Link connection terminals
Supply Connections

Connection of unit power supply
Supply Connections

Initial settings 

operations

Turn-on of the unit power 2-4 Initial Settings through Front 
Panel Operations

Language selection
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 1-8 Basic Procedures

Procedure Details References

Operation to 
communicate 

network master

network network selected on this product

Depends on 

types
network selected on this product

Creating communication settings or 
communication programs

(When necessary) Download communication 
settings to network master

Product  
parameter setting

5-1-3 Master Parameters Display
5-1-4 Master Parameter List with 
Product Front Panel Operations

(As required) Setting by the communication programs on a 
network selected on this product

(As required) Setting with UR Master Manager from OPTEX 
FA (downloaded free)

UR Master Manager User’s Manual

parameter  
setting

In case of front panel operations on this product

(As required) Setting by the communication programs on a 
network selected on this product

(As required) Setting with UR Master Manager from OPTEX 
FA (downloaded free)

UR Master Manager User’s Manual

Transferring of 

connected to this 
product to this 

product and settings can be monitored with names and can 
be changed.

UR Master Manager User’s Manual

Starting 
communication

Starting IO-Link communication
5-1-2 Process Data Display
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O

verview

Basic Procedures

Procedure Details References

Checking 
operation and this product

Check of read and write of process data between this 

(When necessary) When using OPTEX FA UR Master UR Master Manager User’s Manual

Check of read and write data by communication between 

(When necessary) Execution of communication programs 
on PLC for read and write between this product and  network selected on this product

(When necessary) Backup and restoration of this product’s 

product 

UR Master Manager User’s Manual

Troubleshooting Chapter 7 Troubleshooting 

network selected on this product

CAUTION
• 

it again to this product.
• 
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Installation, Wiring and Front Panel 
Operation for Initial Settings

panel operation.
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Installation, W
iring and Front Panel O

peration for Initial Settings

Installing on a DIN Rail

2-1 Installing on a DIN Rail

MEMO
• This product cannot be screw-mounted.
•
•

Follow the steps below to install.

1 Place the upper groove on the upper edge of DIN rail.

2 Push the lower side from the front.

3 Slide the DIN rail mounting hook up to lock the product in place.

DIN rail

DIN rail mounting hook

Push-in

Follow the steps below to uninstall.

1 While pushing down the DIN rail mounting hook, pull it forward from the bottom.

2 Remove the upper side of this product from the DIN rail.
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 2-3 Setting IP Address

2-2 Setting IP Address

-

Rotary switches for setting the 4th octet of IP address of 
this product (n of 192.168.0.n)

Multiply the upper value by 
16 and add it to the lower 

value. 

Set the 4th octet of 
IP address

master parameter through front panel operations. Turning the front rotary switch while the power is on will 

Refer to the communication manual of this product
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Installation, W
iring and Front Panel O

peration for Initial Settings

Wiring

2-3 Wiring

Use the rotary switches to set the 4th 
octet of IP address assigned. Connect to a field network 

master with an Ethernet 
cable.
It can be connected to 
either the port 1 or 2.

Wires to connect a 24 
VDC power supply. 
This shows a case 
where power is 
supplied from the unit 
power supply (+24V, 
0V) to the I/O power 
supplies (L+, M).

Jumper wires to supply 
power from the unit 
power supply (+24V, 0V) 
to the I/O power supplies 
(L+, M).

2-3-1 Checking the Power Supply

 check the power supply and wiring.

low (lower than 17 V).

POWER (power supply indicator)

I/O PWR (I/O power supply indicator)

Supply power to Remote I/O 
units or external devices.

Power supply for I/O 
terminals, M and L+

Power supply for 
operation of this unit
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 2-5 Wiring

2-3-2 Unit Power and I/O Power Supply Connections

 ■ Internal Circuit Diagram

Internal 
circuit

L+

I/O

M

+24V

0V
Unit power supply

I/O power supply (negative)

I/O signal

I/O power supply (positive)

Channel 0 - F 
LED (orange)

L+

M
I/O power supply

Power terminal block

Each channel 0 - F

Isolated 
power 
supply circuit
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Installation, W
iring and Front Panel O

peration for Initial Settings

Wiring

■ Unit Power and I/O Power Supply Connections

Power terminal

The bottom supplies each power supply.
Unit power supply +24 V
Unit power supply 0 V
FG (type 3 ground)
I/O power supply L+
I/O power supply M

+24V and 0V terminals on the upper row can be used to 
supply power to L+ and M in the left of upper row or 
other devices.
The upper and lower terminals are connected internally.

Electric wire insertion port (round hole)

Open/close key

Applicable wires should be between AWG 24 to 16 with a rated temperature of 75 ºC or higher.

■ I/O Terminal Block Wiring
LED

L+

I/O

M

Electric wire insertion port 
(round hole)

Open/close key

Corresponds to channels 0 - F 
in order from the left.

Channel 0 1 2 3 4 5 6 7 8 9 A B C D E F
LED

L+ I/O power supply 
(positive)

I/O I/O signal

M I/O power supply 
(negative)

Applicable wires should be between AWG 28 to 16 with a rated temperature of 75 ºC or higher.

● IO-Link communication wiring

L+

I/O

M

: 0 - F Pin1: Brown
Pin3: Blue
Pin4: Black

IO-Link Master terminal block
Pin1

Pin3

Pin4

IO-Link device
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 2-7 Wiring

 ● SIO mode
• Wiring for source (PNP input)

: 0 - F

IO-Link Master terminal block

Pin1: Brown
Pin3: Blue
Pin4: Black

PNP output device

 

 

L+

I/O

M

Pin1

Pin3

Pin4

• Wiring for sink (NPN input)

Pin1L+

I/O

M

NPN output device

Pin3

Pin4

: 0 - F Pin1: Brown
Pin3: Blue
Pin4: Black

IO-Link Master terminal block

 

 

• Rotary encoder wiring

Pin1: Brown
Pin3: Blue
Pin4: Black

M

I/O n+2

I/O n+1

I/O n

L+

IO-Link Master terminal block
Power terminal Block

Rotary encoder

Open collector output

Power terminal Block
0V

Phase Z

Phase B

Phase A

Power supply +

Open collector output

Open collector output

n, n+1, n+2 
of channel 0-F

• Wiring for source (PNP output)

L+

I/O

M

PNP input deviceIO-Link Master terminal block

Pin3

: 0 - F Pin3: Blue
Pin4: Black

Load

Pin4

 

 

 

• Wiring for sink (NPN output)

Pin1
L+

I/O

M

NPN input deviceIO-Link Master terminal block

Pin4

: 0 - F

Load

Pin1: Brown
Pin4: Black
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Wiring

 ■ Cable Installation

 ● Wire to be used
• 

AWG 24 to16
Use wires with a rated temperature of 75°C or higher.

• 
AWG 28 to16
Use wires with a rated temperature of 75°C or higher.

• Cable Length

 ● Cable installation method

1 Insert the wire into the electric wire insertion port and push it in.

2 
insert the wire from the electric wire insertion port until the ferrule crimp terminal 
hits the bottom, and then release the open/close push button.

 

Open/close key

Electric wire insertion port
Ferrule crimp terminal

3 After wiring, pull the wire lightly to make sure it is securely clamped.
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 2-9 Wiring

 ● Electric wire insertion port shape

of the ferrule crimp terminal.
Pay attention to the orientation of the ferrule crimp terminal when inserting it.
Inserting a ferrule crimp terminal that is larger than the electric wire insertion port below may damage the 
terminal block.

Power terminal block

I/O terminal block

Electric wire 
insertion port shape

1.6mm

1.9mm

Electric wire 
insertion port shape

 

1.75mm  

2.15mm 

 ■ Cable Removal

1 

2 While the open/close button is pushed in, pull the wire out.

 

Open/close key

Electric wire insertion port
Ferrule crimp terminal
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Initial Settings through Front Panel Operations

2-4 Initial Settings through Front 
Panel Operations

this product.

2-4-1 Powering Up the Field Network Master

2-4-2 Language

M5. Language

M 5 . L a n g u a g e
E n g l i s h

The language setting changes to English.

2-4-3 Network Type Setting
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2-11 Initial Settings through Front Panel Operations

5-1-4 Master Parameter List with Product Front Panel Operations

language selection is completed).

2-4-4 I/O Assignment Settings

] key. The display switches to the top menu of the following master parameter setting.

as needed.

MEMO
•

■ For I/O Assignment Batch Setting
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Initial Settings through Front Panel Operations

Channel number

The following display is an example of the start display of process data when turning the power on after 
selecting the language.

Channel number

5-1 Front Panel Operations] for details of settings.
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performing IO-Link communication.
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3-1 Communication System Overview

• 
• 

communication.

Field network master 

Field network 
communication

# 2 IO-Link Device

(When necessary) Field network communication

Process output data 

Process input data 

 

Process output data 

Process input data 

 

# 1 IO-Link Device  

This product (IO-Link Master)

# 1 Process output data 
# 2 Process output data 

# 1 Process input data 

# 2 Process input data 

 

Settings data, etc. 

Settings data, etc. 
 

Process data

ISDUIO-Link Communication  

This product's status, etc.

This product's status, etc. 

Event

Settings data, etc. 
 

# 1 Process output data 
# 2 Process output data 

# 1 Process input data 

# 2 Process input data 

Communication 
instruction etc.

3-1-1 Field Network Communication

- EtherCAT

- CC-Link IE Field Basic

the manual for  Product Communication Edition
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 3-3 Communication System Overview

3-1-2 IO-Link Communication
This product can execute the following IO-Link communication.

 ■ Process Data

network type. Refer to the manual for  Product Communication Edition

 MEMO 

Accessing process data 

master

Size of the process data for each channel
Setting range by master 

Access process data 
assigned to this product 
by IO-Link process 
communication

words)
 

(2 words)

Maximum input of 512 bytes (256 
words) for all channels
Maximum output of 64 bytes (32 
words) for all channels

CC-Link IE Field Basic (*2)  
(2 words)

 
(2 words)

Maximum input of 64 bytes (32 
words) for all channels
Maximum output of 64 bytes (32 
words) for all channels

EtherCAT (*3)
Ethernet & Socket 

communication

communication
Direct access to process 
data in an IO-Link 

communication

words)

(16 words)

possible to write to the process data.
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 MEMO 

Direction Type Generic data name Size Details
This 
product 

 
Master

This product’s status 
data

Assignment 
status data

1 Word It consists of the following.

4-1 Product Functions
Process data 
with connected 

Communication data

IO-Link process 
input data

Depends on 
the IO-Link 

Master 

product

Operation data to 
this product

Allocated 
operation data

1 Word It consists of the following.

4-1 Product Functions
Process data 
with connected 

Communication data

IO-Link process 
output data

Depends on 
the IO-Link 

 ■  ISDU Handling (Indexed Service Data Unit Handling)

parameters set using the front panel operations.

Refer to the manual for Product Communication Edition

 ■ Event

display of this product.

occur.

time)
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 3-5 Communication System Overview

Refer to the manual for Product Communication Edition

 MEMO 

• 
• 
• 

# 2 IO-Link Device

Process data output

Process data input

This product (IO-Link Master)

# 1 Process data output

# 2 Process data output

# 1 Process data input

# 2 Process data input

Process data output

Process data input

Setting Value

Parameter Setting Value

UR Master Manager

# 1 IO-Link Device

Ethernet

IO-Link
Communication

• Check/change the parameter of this 
product

• Check/change the parameter of the 
IO-Link device

• Check the current value of the process 
data
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3-2 Initial Settings for IO-Link 
Communication

This section describes the operations required for this product to perform the IO-Link communication with 

to the manual for Product Communication Edition

3-2-1 Checking I/O Mode Assignments

Example:
I: IO -Link Mode setting (IO-Link device is not connected while blinking)
n: NPN input mode setting
N: NPN output mode setting
- : Not used

Chapter 5 Front Panel Operations

3-2-2
IO-Link Device

This can be made through the following procedures.
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 3-7 Initial Settings for IO-Link Communication

UR Master Manager

IODD file (extension is .xml)
IODD file (extension is .xml)

IODD file (extension is .xml)

Convert

Specify the product IP address

Select the network to be used 
(depends on the network type)

Transfer to this product (IO-Link Master unit)

IODD conversion data file 
(extension is .com.bin)

 MEMO 
Download UR Master Manager from the OPTEX FA website below.

 

1 Double-click IODD_Converter.exe.

displayed.
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2

3 Click the [Open] key.

File names can also be directly edited.

4

5 Click the [OK] button.

6
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    UDP connection for Ethernet socket communication or CC-Link IE Field Basic connection.

transferring IODDs.

7 Click the [Install] key.

8 The following dialog box will be displayed. Click the [Yes] button.

Yes No

9 Start up this product, while pressing the [ENTER] key on the front panel (to enable 
Ethernet socket communication). 

10
following dialog box will be displayed.

11 Click the [OK] key.
The set values have been written to this product.
Other required settings can be written in the same way.
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CAUTION

 

 

3-2-3 

information.

5-1-4 Master Parameter List with Product 
Front Panel Operations
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Product Functions
This chapter describes the functions of this product.
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4-1 Product Functions

Following is a list of product functions.

Category Function Product functions

Basic IO-Link 
communication

Process data IO-Link mode The method of reading and writing process data of the IO-Link 

network type. Refer to the manual for Product Communication Edition 

ISDU IO-Link mode

Product 
Communication Edition

IO-Link mode

corresponding communication edition.

Reading 
and writing 
the master 
parameters 
of this 
product

Reading 
and writing 
the master 
parameters of 
this product

- The master parameters of this product can be read and written by 

network type. Refer to the manual for Product Communication Edition 

communication section.)

Reading the  
status data 
of this 
product

-

master.

IO-Link mode 
or SIO(*1)

IO-Link ready IO-Link mode

acyclic communication can be executed.

setting assignments are in IO-Link mode.

Synchronization 
establishment 

(Depending on 

type)

IO-Link mode

with the network time.

Channel with 
the latest error 
occurred

IO-Link mode 
or SIO(*1)

Channel number of the latest generated error.
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 4-3 Product Functions

Category Function Product functions

IO-Link mode

data through acyclic communication.

SIO(*1)

Output SIO(*1)

Channel with 

occurred

IO-Link mode

Writing 
operation 
data to this 
product

-

Clear the latest 
error

IO-Link mode 
or SIO(*1)

Clear the latest IO-Link mode

Reset encoder 
counter

SIO(*1)

Assignment 
of IO-Link 

process 
data to this 
product

Process data 
automatic 

manual setting

IO-Link mode The process data can be allocated with a size other than the initial 

type as follows.

• 
extended access is disabled. 16 bytes for channel F only when 
extended access is enabled)

• 

•  - E when 
extended access is enabled)

•  - D when 
extended access is enabled)

• 
• 

communication]

It is used for any of the following purposes.
• 
• When you do not want to allocate unused channels or create empty 

will be empty areas after the allocation).
• 

in you wish to choose either input or output.

allocation exist in the cyclic communication area.
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Category Function Product functions

IO-Link IO-Link mode

When IO-Link communication is started the next time (including 

• 
• 
• 
• 

• 

• 
• 
• 

performed (parameters will be transfered from this product to the 

An error (FF23 h) will occur if the model ID does not match. (If 

remains.)  

during 
communication 
error

IO-Link 
communication 
and network 
error handling

IO-Link mode • 

• 

• 

disconnected.
• 

 

process output data is cleared to zero. Clear process input data to 
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 4-5 Product Functions

Category Function Product functions

SIO(*1) • 

• 
communication is disconnected.

IO-Link  
communication 
related

IO-Link ready IO-Link mode

output and acyclic communication.

Endianness 

process data 

IO-Link mode Switches the high-order bytes and low-order bytes of data sent and 

IO-Link Device
Initial setting: Little-endian

Byte

D +0

C

B

A

+1

+2

Byte

A

B

C

D

+0

+1

+2

IO-Link DeviceThis product (IO-Link Master unit)

This product (IO-Link Master unit)

Byte

A

B

C

D

Not converted: Big-endian

Byte

A

B

C

D

+0

+1

+2

+3

+3

+3

+3

+0

+1

+2

synchronization 
setting

synchronization
IO-Link mode 
or SIO(*1)

• Sample data from multiple sensors at the same time.
• Control multiple electric actuators synchronously.

Time 
information 
function

IO-Link mode 
or SIO(*1)

into consideration. The internal timer of this product can also be 

Synchronization 
establishment 

(Depending on 

type)

IO-Link mode 
or SIO(*1)
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Category Function Product functions

Allocation of 
time information 
to process input 
data

IO-Link mode 
or SIO(*1)

Time information and parity information can be added to process input 

Storage of 
time when a 
parameter is 
read from IO-

IO-Link mode

IO-Link 

parameter 

restore 

product)

restore of 
settings

IO-Link mode This function manually backs up and restores parameters (stored 

Select one of the followings. The process can be executed either by 

• 

• 
this product.

• 

supports the data storage function.

OPTEX FA UR series parameter backup tool can also be used to backup 

Automatic 

parameter 
backup

IO-Link mode This function automatically backs up and restores parameters (stored 

supports the data storage function.
Select from the followings.
• 

• 

IO-Link communication.

• 

• 
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 4-7 Product Functions

Category Function Product functions

through this product. Refer to the UR Master Manager user's manual 
for further information.

Input-
related

Input hold time SIO(*1)

SIO(*1)

Encoder 
input (high-
speed counter 
function)

SIO(*2) The high-speed counter function can be used by connecting the 
incremental encoder with open collector output to this product as an 

phase Z must be n+2).

• When using phase A and phase B as input (regardless of whether 
phase Z is used)

rotation with 32 bits for the rotation count.

• 
on the process input data side of the channel assigned to phase A.

• 
the second word (+4) on the process input data side of the channel 
assigned to phase A.

• When using only phase A as input

display up to 32 bits).

Status 
monitoring-
related

of IO-Link 
communication 
errors

IO-Link mode This counts the number of IO-Link communication errors on each 
channel.

quality based on the number of communication errors.

IO-Link mode

IO-Link mode
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Category Function Product functions

Output SIO(*1)

Total operation 
hours of IO-Link 
master unit

IO-Link mode 
or SIO(*1)

time
IO-Link mode 
or SIO(*1)

Internal 
temperature

IO-Link mode 
or SIO(*1)

This function can be used to check the internal temperature of this 
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Front Panel Operations
This chapter describes how to operate the front panel of this product.
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5-1 Front Panel Operations

5-1-1 Overview of Display Operations
The following display operations can be made through the front panel of this product.
• Process data display
• Master parameter display
• 
• 

[CANCEL] key

[ ] key

[  ] key

[ ] key

[  ] key

[ENTER] key

Process data display

After selecting language and turning power on

Index display Examples of top displays

[CANCEL]

[CANCEL]

[CANCEL]

[CANCEL]

[CANCEL]

[ENTER] 

[ENTER] 

[ENTER] 

[ENTER] 

Master parameters

Device setting value

Event/error display

[ ] ]

]

[ ] ]

[ ]
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 5-3 Front Panel Operations

[CANCEL]

[ENTER] 
Go-to display to select settings

Channel 
number

Setting categories
M: Master parameters
S: Device settings
D: Device parameters
P: Process data

Number

* Menu messages are displayed as shown above.
Displayed messages can be scrolled.

D01. System command

No event/error has occurred

Category M: Master parameter display

Category S: Device setting display

Category P: Process data display

Category D: Device parameter display

S16. Vendor name

M1. Initialize master parameters

5-1-2 Process Data Display

Menu number

 

Index display of process data Process data displayed for each channel I/O assignment display

Model, user tag name display

A user tag name is displayed on the 
lower row.

Channel display

[ ] 
[ ]

[ ] [ ] 

[ ] 

[ ] 

[ ] 

[ ]

[ ]

[ ]

After selecting language and turning power on

[CANCEL]

[ENTER] 

[CANCEL]

[ENTER] 

 ■ I/O Assignment Display

Channel number
I/O function assignment settings
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beneath the channel number.

communication error

are indicated by blinking the following characters.

 ■ Process Data Display

 

Channel number

Process data
Number/character string information

Process data bit information

The following are displayed on the upper row.

] keys switches the lower row as follows.
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 5-5 Front Panel Operations

Channel number I/O function setting status

Channel number I/O function setting status

On/off status display

On/off status display

Process data input number (starting from P1.), process data output number (starting from Q1.)

The following are displayed on the upper row.
 (process output data number)

 

  Right

The model number or user tag name is displayed in the lower row.
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5-1-3 Master Parameters Display

can be edited and monitored.

Setting menu numbers

Channel selection

Settings for each channel

Setting change Setting selection and changes

[ ] [ ] Shifting digits

Master parameter index display

Master parameter displays

[CANCEL]

[ENTER] 

[CANCEL]

[ENTER] 

[ENTER] 

[ ] 

[ ] 

[ ][ ] 

[ ][ ] 

[ ][ ] 

[ ][ ] 

[ ]

[ ]

[ ] [ ]

[ ]

[ ] 

2-4-2 Language

further information.

The following are displayed on the upper row.

Setting menu number Setting name

Setting value

Channel settings

Channel number display (will switch to channel number display 
when the channel is switched or five seconds have passed).
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5-1-4 Master Parameter List with Product Front 
Panel Operations

The following shows the master parameters with product front panel operations.

Setting Items
(setting value 
number following by 
setting name)

R/W Setting for 
product or 
channel

Setting value 
range

Description

M1. IO-Link master 
parameters reset

RW This 
product

Do not reset master parameters to factory default.

IO-Link Resets master parameters to factory default. The  

mode for all channels.  

and storage data will also be deleted.  

will not be reset to the factory defaults.

pnp input Resets master parameters to factory defaults with 

for all channels.

npn input Resets master parameters to factory defaults with 

for all channels.

Resets master parameters to factory defaults with 

for all channels.

Resets master parameters to factory defaults with 

for all channels.

Resets master parameters to factory defaults with 

Delete IODD Delete the installed IODD data. Parameters will not 
be reset to the factory defaults.

Factory defaults Resets settings (including network settings and 

will be changed to unused. IODD data is not deleted.

RW This 
product

EtherCAT
(under 

(under 

Ethernet & 

CC-Link IE Field 
Basic type.

M4. Display brightness RW This 
product

Set the brightness of the display.
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Setting Items
(setting value 
number following by 
setting name)

R/W Setting for 
product or 
channel

Setting value 
range

Description

M5. Language RW This 
product

English (default Set the display language to English.

Japanese Set the display language to Japanese. Shift-JIS is 
used for the character code.

German Set the display language to German.

Chinese GB2312 is used for the character code.

French Set the display language to French.

Spanish Set the display language to Spanish.

Portuguese Set the display language to Portuguese.

Italian Set the display language to Italian.

Korean Set the display language to Korean. EUC-kr is used 
for the character code.

Traditional 
Chinese

Set the display language to traditional Chinese. Big-
5 is used for the character code.

M6. Time zone -UTC- RW This 
product

Set the time zone displayed as the network time 

M8. User tag name of 
this IO-Link master unit

RW This 
product

Up to 32 
characters

Set the user tag name for this product.

RW All 
channels

IO-Link
Link mode.

pnp input
mode.

npn input
input mode.

output mode.

output mode.

RW All 
channels

IO-Link
and perform control using process data.

pnp input
channel.

npn input
channel.

channel.

channel.

Unused (default Turn input OFF and output nothing for the applicable 
channel.
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Setting Items
(setting value 
number following by 
setting name)

R/W Setting for 
product or 
channel

Setting value 
range

Description

RW All 
channels

 delay) is not used.

1 ms
detecting pulse widths of exceeding 1 ms.

5 ms
detecting pulse widths of exceeding 5 ms.

M12. Input hold time RW All 
channels

The input hold is not used.

1 ms Holds an input for 1 ms upon its turn on.

15 ms Holds an input for 15 ms upon its turn on.

M13. IO-Link and 
network error handling

RW All 
channels

Clear (default 

Input hold Hold process input data when communication with 

Output hold

All hold Hold process input data when communication with 

is disconnected.

M14. UC2-IOL direct 
output start channel

RW This 
product

The UC2 direct output function is not used.

Output signals of sensor units connected with 

product.

When multiple sensor units are connected to a 

unit connected to the UC2-IOL is allocated to the 
smallest channel number of this product.

channel allocation to such channels is skipped and 
is shifted to later channels.
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Setting Items
(setting value 
number following by 
setting name)

R/W Setting for 
product or 
channel

Setting value 
range

Description

M15. Encoder input 
(ABZ)

RW This 
product

The encoder input is not used.

Use the up and 
down keys to 
select the phase 

phase Z input 
channel from the 
left.

will not be used.

and must not be 
set.

Input encoder phase A to the far-left channel with 
SIO mode.
Input encoder phase B to the channel in the middle 
with SIO mode.
Input encoder phase Z to the far-right channel with 

input.

All assignments will be disabled.

M21. 
synchronization

RW All 
channels

Asynchronous IO-Link communication is made at the fastest 

the same or longer compared with asynchronous. The 

network 
synchronization asynchronous.

synchronous 
timer

Use the internal timer of this product to synchronize  
) IO-Link communication or digital 

The built-in timer is used to synchronize IO-Link 

to synchronize with the network time.
The synchronous timer calculates data under 4 

not exist).

synchronous 
timer

1.6 ms 
synchronous 
timer

3.2 ms 
synchronous 
timer

6.4 ms 
synchronous 
timer

Specify the IO-Link communication cycle time.
This will be asynchronous with the network.

RW All 
channels

may be possible to switch functionality for some IO-
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Setting Items
(setting value 
number following by 
setting name)

R/W Setting for 
product or 
channel

Setting value 
range

Description

RW All 
channels

Communicate unconditionally with the connected IO-

compared with the type ID of the storage data when 

Type ID

registered.

Serial number
serial number is the same as the registered type 

restore will be performed if the automatic restore 

registered.

Type name

model name.

restore will be performed if the automatic restore 

registered.
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Setting Items
(setting value 
number following by 
setting name)

R/W Setting for 
product or 
channel

Setting value 
range

Description

parameter backup
RW All 

channels
Restore and backup are not automatically 
performed.
Storage functionality is controlled manually (M32. 

Backup Automatically perform a backup (upload parameters 
to this product) when there is a change to an IO-Link 

(FFFE h).

Restore Automatically restore (download parameters from 

product during startup.  

Both Automatically perform both backup and restore.  
The storage data stored on this product will always 

this product will be restored.

RW All 
channels performed.

Backup

Restore

data stored in this product.

Delete Delete backup data stored in this product.

stored in this product.

M33. Conditions for 
applying IODD data

RW All 
channels

IODD (default Prioritize and use IODD data if the IODD data 
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Setting Items
(setting value 
number following by 
setting name)

R/W Setting for 
product or 
channel

Setting value 
range

Description

data words allocation
RW All 

channels
Depends on the 

16 words

IE Field Basic] 

communication 
with Ethernet & 

 
This setting is 

Set the number of words allocated to this product 
for the process input data of the applicable IO-Link 

• 
data for that channel will not be assigned.

• If the number of set words is smaller than the 
number of bytes of the process input data for the 

exceeding the set size will be ignored (it will not be 

• If the number of set words is larger than the 
number of bytes of the process input data for the 

in the portion of data exceeding the size of the 

product.

M41. Process output 
data words allocation

RW All 
channels

words regardless 
of the network 
type.

Ethernet & 

and Modbus 

This setting is 

Set the number of words allocated to this product 
for the process output data of the applicable IO-Link 

• 
data for that channel will not be assigned.

• If the number of set words is smaller than the size 
of the process output data for the connected IO-

of the process output data exceeding the set size 

• If the number of set words is larger than the size 
of the process output data for the connected IO-

of the process output data will be ignored (it will 
not be transferred from this product to the IO-Link 

M42. Process data 
words auto allocation

RW This 
product

Automatic allocation of process data word is not 
performed.

Yes

connected and all IO-Link communication 
established.

output data allocation words on any channels without 
IO-Link communication established.

M43. Process data RW All 
channels

Little endian 

network.
4-1 Product Functions

information.

Big endian

network.
4-1 Product Functions

information.
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Setting Items
(setting value 
number following by 
setting name)

R/W Setting for 
product or 
channel

Setting value 
range

Description

M44. Timestamp RW This 
product

Time and parity data are not added to process input data.

Serial Attach the serial time when the process input data 

process input data is allocated.

 
The remaining two words are used as data to count 

Time Attach the time and date taking the time zone -UTC- 

time when process input data was obtained into 

 

Serial + Parity Store the parity information from the process input 
data and time information as one word following the 

Time + parity Store the parity information from the process input 
data and time information as one word following the 

M51. IO-Link cycle time R All 
channels increments

M52. IO-Link 
transmission rate

R All 
channels

Communication is not established with the IO-Link 

COM2(38.4 kbps)

M53. IO-Link 
communication error

R All 
channels

The number of communication errors with the IO-

M54. ISDU checksum 
error

R All 
channels

The number of ISDU communication checksum 

on again.

M55. IO-Link 
transmission rate error

R All 
channels

The communication speed measurement error 

communication errors if the measurement error is  
±

M56. IO-Link signal 
width error

R All 
channels

of communication errors if the measurement error is 
±
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 5-15 Front Panel Operations

Setting Items
(setting value 
number following by 
setting name)

R/W Setting for 
product or 
channel

Setting value 
range

Description

M57. IO-Link 
communication mode

R All 
channels

IO-Link has not started communication.

STARTUP

error.

PREOPERATE In a state prior to exchanging process data.

OPERATE Exchanging process data and operating.

PREOPERATE

M58. Storage backup 
time

R All 
channels

Time and date Display the time when storage data was backed up.

is no backup data.

master unit

R This 
product

Font

M61. Total operation 
hours of IO-Link master 
unit

R This 
product

Displayed  

increments
time under 7.5 minutes when the power is turned 
OFF will be discarded.

R This 
product

Displayed  

increments

Displays the time that the display has been 

this product is not operated.

R This 
product

M64. Internal 
temperature

R This 
product

Display the internal temperature. The measurement 

R This 
product

Time and date Displays the time and date in consideration of the 
M6. Time zone in the network time. The date will be 

languages).

communication cycle
R This 

product
Display the cycle at which process data is sent to 
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Setting Items
(setting value 
number following by 
setting name)

R/W Setting for 
product or 
channel

Setting value 
range

Description

time
RW This 

product
When Ethernet communication stops and the 

if the Ethernet cable is disconnected.

This 
product 255.255.255.255

M81. Subnet mask This 
product 255.255.255.255

M82. IP address This 
product 255.255.255.255

192.168.3.
Turning the front rotary switches of this product while 

 

M83. Station number RW This 
product

The station number (station address) of the EtherCAT 
for this product is displayed. The station number is 
set by the rotary switch.

C1. W All 
channels

Reset is not performed.

Reboot Send system command 

displayed.

system command 
(supported by the 

(system command) from 

window.

Application reset Send system command 
81 h to the IO-Link 

Initialize 
parameters

Send system command 
82 h to the IO-Link 

Back-to-box Send system command 
83 h to the IO-Link 
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 5-17 Front Panel Operations

5-1-5 

and written by this product.

Device setting value display

Channel

Changing configuration number (index number)

[CANCEL]

[ENTER] 

[ ] 

[ ][ ] 

[ ][ ] 

[ ][ ] [ ]

[ ] [ ]

[ ] [ ]

The followings are displayed on the upper row.

The setting parameter is displayed on the lower row.

Index 
number IO-Link device setting name

Setting parameter

 ■

 ● Standard indexes
Setting (upper row) Description Read-only: R,

Read/write: 
R/W

S16. Vendor name R

S17. Vendor text R
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Setting (upper row) Description Read-only: R,
Read/write: 
R/W

S18. Product type R

S19. Product ID R

R

S21. Serial number R

R

R

S24. User tag name

 ■

Setting (upper row) Description Read-only: R,
Read/write: 
R/W

S1. Index to read

S2. Subindex

S3. Type of index

S4. Read data

5-1-6  Device Diagnostic Display

The followings are displayed on the upper row.

IO-Link device name

D1. Maintenance Requirement

Parameter number

Setting parameter

  Messages that cannot be displayed all at once will scroll.
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 5-19 Front Panel Operations

Setting (upper row) Description Read-only: R,
Read/write: 
R/W

D1. ********** R or  

5-1-7 Event/Error Display

Event/error display

Displays the previous or next errors/events
If event occurs

If error occurs Clears the event/error being displayed

[CANCEL]

[ENTER] 

[CANCEL]

[ENTER] 

[ ] [ ] 

If an error

Error message

Error code
Channel number

The error message is displayed on the upper row.
The followings are displayed on the lower row.
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Event 
type Channel 

number Event 
code

Event name

The following are displayed on the lower row.
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6-1 

6-1-1 
Item

Current consumption 195mA

Insulation resistance

Connectors

Indicators

Display

resistance

Vibration resistance IEC 61131-2 compliant

Shock resistance IEC 61131-2 compliant

Operating altitude

Installation location In door use

Degree of protection

II or less

Pollution degree 2 or less

Applicable regulations EMC

Applicable standard

UL Listed

Company standards

Cable Length

Compatible power cable size

Material

Weight

Included accessories

Use a Class 2 power supply or a power supply compliant with SELV (Safety Extra-Low Voltage) circuit and LIM 

(Limited Energy Circuit) circuit standards.
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 6-3

6-1-2 
Item

is disconnected.

Condition monitoring • 
• 
• 
• 
• Master operating time
• 
• Internal temperature

6-1-3 Field Network
Item

- EtherCAT

- CC-Link IE Field Basic

corresponding communication manual.

Communication port

6-1-4 
Item

Basic IO-Link communication

Communication speed

Physical layer IO-Link-compliant

Minimum cycle time

16

• Disable mode
• IO-Link communication mode
• 
• 
• 
• 
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Functions Basic IO-Link 
communication

Allocation of 
process data of IO-

product

Process data can be automatically allocated from the actual IO-Link 

unit for each channel.

name can be selected for each channel.

IO-Link 
communication 
related

• 
• 
• 
• 

restore) of settings

6-1-5 

 ■

Item

power supplies) (*1)

Insulation method

Maximum number of simultaneous input 
points

or more

Voltage and current at OFF
or lower

Input resistance

Input response time

Functions Input related • Input hold time
• 
• Encoder input (high-speed counter function)

Use a Class 2 power supply or a power supply compliant with SELV (Safety Extra-Low Voltage) circuit and LIM 

(Limited Energy Circuit) circuit standards.
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 6-5

 ■

Item

power supplies) (*1)

Maximum output load current

OFF output leakage current

Surge suppressor Zener diode

Output response time

Use a Class 2 power supply or a power supply compliant with SELV (Safety Extra-Low Voltage) circuit and LIM 

(Limited Energy Circuit) circuit standards.

   UL Satisfaction Ratings

 The total load current and ambient temperature of  

Maximum load current of 2.5A or below.

Maximum load current of 2A or below.
Operating ambient temparature 55ºC or below.

Ramco Innovations             www.optex-ramco.com             (800) 280-6933



6-6 

1

2

3

4

5

6

Data Processing Time

6-2 Data Processing Time

6-2-1 Access Time to IO-Link Parameters via  
IO-Link ISDU Handling

Examples are shown below.

Item Read example Write example

Index number to access(*1) 41

Subindex number to access(*2) 1 1

access(*3)
4 byte 4 byte 8 byte 2 bytes 4 byte 16 byte

returns response
1 1 1 1 1 1

Actual cycle time for IO-Link 
communication

1 ms 2 ms 1 ms 2 ms

1 byte 1 byte 1 byte 1 byte 1 byte 1 byte

checksum bytes
5 byte 6 byte 7 byte 5 byte 6 byte 7 byte

umber of cycles required for 
access

11 16 8 11 25

Resulting time until access is 
complete

6 ms 11 ms 32 ms 4.8 ms 11 ms 50 ms

be increased by one to specify the number of bytes.
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 6-7 Dimensions

6-3 Dimensions

 ■ UR-ES16DT

Unit (mm)
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Troubleshooting

troubleshooting.
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 7-2 Troubleshooting

7-1 Troubleshooting

7-1-1 Troubleshooting Based on LEDs
Front LEDs  
(on this product)

Status Procedure

POWER

Power is not 
supplied to 
this product 
correctly

network master.
• Are the power cables connected correctly?
• Are the power cables broken?
• 
• 
• Is the power supply faulty?

Front LEDs  
(on this product)

Status Procedure

Link LED or Data 
LED

is disconnected
Check whether the P1 or P2 network cable is disconnected.

Front LEDs  
(on this product)

Status Details Procedure

EVENT ALARM

Flashing 
yellow

-
in IO-Link 

channel.

to byte address +2 and bit 

The applicable channel is 

to 3).

following procedures.

the front of this product

- Flashing 
red

Error occurring 
in this product

An error has occurred in this 
product.

byte address +2 and bit 

The applicable  
channel is also stored in 

and bit address  

The error code can be read using the 
following procedures.

parameters

the front of this product

7-1-3 Error code list
implement the required measures.
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Troubleshooting

7-1-2 Troubleshooting Based on Symptoms
Symptom Front LEDs 

(on this 
product)

Cyclic 
communication 

Error code 
(hexadecimal)

Probable cause Procedure

Unable to 
communicate 
(IO-Link 
communication) 
with an IO-Link 

OFF
OFF

-
supply error OFF error

block (L+) or power 
terminal block.Below 12 V.

ALARM 
LED 

red

IO-Link 
(after IO-Link 
communication 
has been 
established 
once)

IO-Link 
communication 
error

The IO-Link cable 
is disconnected. cable is connected.

The IO-Link cable 
is shorted.

The IO-Link Replace the IO-Link 

communication 

written properly 

master

ALARM 
LED OFF

- - Process data 
was read 
and written 
when IO-Link 
communication 
was not 
properly 
established 
with the IO-

The IO-Link ready 

as an execution 
condition.

Read process data with 

IO-Link ready 

as an execution 
condition.

Write process data with 

When 
process data 
(in bytes) 
in the IO-

is expanded 
into words 

network 

low-order 
bytes are 

Depending on the 
type of IO-Link 

data from the low-
order byte in the 

must be allocated 
as words in order 
from the low-
order byte to 
the low-order 

when process 
data stored in 
bytes in the IO-

allocated to the 

master.

Change the setting of 

parameters of this product 

Process 
data from 
an IO-Link 

allocated 

network 
master.

When used with 

the process 
output data of 
the connected 

exceeds 4 bytes.

• Set the following 

process data of the 
corresponding channel.

• Process data words 
auto allocation (setting 

Yes
or
• Process output data 

words allocation (setting 
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 7-4 Troubleshooting

Symptom Front LEDs 
(on this 
product)

Cyclic 
communication 

Error code 
(hexadecimal)

Probable cause Procedure

When changing 

the total process 
output data of 
all connected 

exceeds 32 
words (64 
bytes) while 
extended access 

it exceeds 28 
words (56 bytes) 
while extended 
access is 
enabled.

 If there is process data that 

Ensure that the process data of 

does not exceed 32 words (64 
bytes) or 28 words (56 bytes) for 

and manually set the process 
data for each channel (restrict 
and allocate the number of works 

on each channel to this product).
• Process data words auto 

or
• Process output data words 

 If there is no process data that 

Use an additional product to 
reduce the number of IO-Link 

using IO-Link communication.

LED 

yellow

-
window or send a noncyclic 
communication program from 

to the manual for the IO-

perform troubleshooting.

ALARM 
LED 

red

FFFA Field network communication 
stopped

FFFB

FF23

and the connected IO-Link 
the storage data.

FFF3
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Troubleshooting

Symptom Front LEDs 
(on this 
product)

Cyclic 
communication 

Error code 
(hexadecimal)

Probable cause Procedure

FFF4
(model name mismatch)

re-register with the model 
name of the currently 
connected IO-Link.

FFFC
(serial number mismatch)

If the correct IO-Link 

with the serial number of 
the currently connected 

FFFE

mismatch)

If the correct IO-Link 

of the currently connected 

to re-register with the 

connected IO-Link.

Storage data 
cannot be restored 
to the IO-Link 

restore of settings 
or automatic 

backup functions.

ALARM 
LED 

red

FFFD
product

Backup the parameters 
from the applicable 

product.

FFFF
to restore does not match

The unique 
parameters 
of an IO-Link 

using the IO-Link 

display on the front 
of this product.

- IODD data (including the 

installed on this product.
exe (in UR Master 
Manager) to create new 
IODD data including the 
corresponding IO-Link 

product.
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 7-6 Troubleshooting

7-1-3 Error code list
Code (hexadecimal) Message Conditions Procedure

in ISDU handling
This occurs when the start code of 
the ISDU handling response used to 
access the parameters of the IO-Link 

IO-Link 
communication has 
stopped

This occurs when communication is 

but then is disconnected.

power supply is shutdown. The error 
is also automatically cleared if IO-
Link communication is restored.

Check the wiring between the IO-Link 

the connection to another channel for 
this product or replacing the IO-Link 

Timeout generated in 
ISDU handling

When using ISDU handling to access 

Checksum error 
generated in ISDU 
handling

When using ISDU handling to access 

mismatch occurs when calculating 
the checksum of the ISDU handling 
response.

This could be caused by noise between 

using a separate conduit for the power 

that the cable between the IO-Link 

Unregulated ISDU 
handling data length

This occurs when the data length of 
the ISDU handling response is either 

communication to access an IO-Link 

error

Process data is not transferred and 
parameters are not accessed.

long
This occurs when the data length is Write data using the data length 

FF23 Storage data does not 
match the connected 

If it is safe to delete the storage data stored 

FF24

when backing up parameters from an 

The data length stored during backup 

name) length + number of parameters 

less.

Backup cannot be performed for the 

the storage data is too large.
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Code (hexadecimal) Message Conditions Procedure

FF25 Storage data access 
was blocked

This occurs when access to storage 
setting (index number 12) on the IO-

FFEA Duplicate IP address 
(only where the 

 

A module with a duplicate IP address 
was connected. connected module.

FFEB Timeout generated 

handling

While attempting to perform ISDU 

ISDU handling was being used 
elsewhere and communication could 

times the cycle time.

short while and try ISDU handling 
again (access by index number to IO-

FFEC EEPROM write 
protection signal 
abnormality

The write protection signal is always 
permitted for the EEPROM used for 

This will not cause any immediate 

indicates a hardware error and the 
hardware will need to be replaced.

FFED Failure in EEPROM 
writing operation time writing failed.

There is something wrong with the 

EEPROM has reached its maximum 
number of writes. It can be rewritten 

FFEE IO-Link trace has 
stopped automatically IO-Link tracing has stopped due to an 

Read the IO-Link trace data and 

FFEF Storage was 
interrupted

storage stopped operating.

partially been transferred to the IO-

Perform the storage operation 
(backup or restore) again.

means as using a separate conduit 

this product.

FFF1
is abnormal

Firmware data to write is not correct. 

FFF3

in this product.
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 7-8 Troubleshooting

Code (hexadecimal) Message Conditions Procedure

FFF4 This occurs when the model name 

character string) of the registered IO-

is not performed with the applicable 

FFF5 Unsupported setting 

recognize some of it.

FFF6 Internal temperature 
is too high

This occurs when the temperature 
of the main CPU exceeds 85°C. The 

Lower the operating temperature 

or lower the output load current (for 

FFF7 EEPROM write 
frequency is too high under the following conditions.

• The count is cleared if nothing is 

• When writing twice with a frequency 
of once in less than 1 second.

• 

seconds.
• 

seconds.

operations are being performed 
frequently from the host PLC.

FFF8
does not match

functions may not operate normally.

Update the FPGA data of this product 

FFF9
operating

This occurs when there is no 
communication between the main 
CPU and the chip that is performing 

updated.

FFFA
communication has 
stopped

communication is established but 
then disconnected. The error will be 
automatically cleared when the status 
is restored.

Check whether the Ethernet cable is 

This product may stop being 
recognized on the network if host 
PLC network settings are changed.
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Code (hexadecimal) Message Conditions Procedure

FFFB
connected is not connected under the following 

conditions.
• 

when running storage functions 

• Ten seconds elapse without the IO-
 

• 

window
• 

support ISDU communication

channels not connected to an IO-Link 

FFFC Serial number This occurs when the registered serial 

performed with the applicable IO-Link 

FFFD This occurs when storage data is not A backup must be performed in order 

perform a backup.

FFFE This occurs when the registered 

communication is not performed with 

FFFF

restored (manual restore or automatic 

* Errors will be ignored if the same error code occurs within one second on the same channel.
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 7-10 Index

7-2 Index

A
Allocation of time information to process input data .... 4-6

Automatic backup ...................................................... 5-12

 ..................4-6, 5-12

Automatic restore ...................................................... 5-12

B
Byte length or target selection to access .......................

C
Channel ........................................................................

Clear the latest error .................................................... 4-3

................................................... 4-3

Conditions for applying IODD data ............................ 5-12

 ........................

D
Default gateway setting ............................................. 5-16

 ............................................................. , 

........................ 5-12

...............................................................5-16

 .......................................... , 4-4, 5-11

Dimensions ..................................................................6-7

Display brightness ....................................................... 5-7

 ...............................................4-8, 5-15

E
Encoder input (ABZ) ..................................................

Encoder input (high-speed counter function)............... 4-7

 .............4-5, 5-13

Error code ..................................................... , 5-19, 7-6

 ................................................................ , 4-2

Ethernet cable .............................................................. xiii

 ............................................ , 4-2

............................................................... , 4-3

Extended access ...........................................................

I
 ......................................................4-7, 5-9

Input hold time ......................................................4-7, 5-9

 ................................................ 2-2

Internal temperature ...........................................4-8, 5-15

 ................................................

 ............................................ 2-11

 .......................................................... 5-8

IODD ............................................................................3-6

IO-Link and network error handling ............................. 5-9

IO-Link communication and  

network error handling ........................................... , 4-4

IO-Link communication mode .............................5-8, 5-15

IO-Link communication wiring ..................................... 2-6

IO-Link cycle time ...................................................... 5-14

 ............................ 5-14

 ........................................... , 4-2, 4-5

IO-Link signal width error........................................... 5-14

IO-Link transmission rate........................................... 5-14

IO-Link transmission rate error .................................. 5-14

 ............................................4-3, 4-7

 ....................................4-7, 5-15

 ....................................................................5-8

 ....................................... , 4-5, 

 .................................4-5, 

IP address .................................................................5-16

ISDU checksum error ................................................ 5-14

ISDU communication ................................................... 4-2

L
Language................................................... , 2-11, 5-8

Latest error channel..................................................... 4-2

 ................................................... 4-3

M
............................... 4-6

N
 ................................... 5-15

.......................................................4-5, 5-15

................................................................5-7

 ................................................

 ...................................................2-7, 5-8

 .................................................2-7, 5-8

...........4-7, 5-14

O
 .........................................4-3, 4-8
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Index

P
 ...................................................2-7, 5-8

 .................................................2-7, 5-8

 ...... 4-3

Process data communication ...................................... 4-2

...............................

Process data words auto allocation ........................... 5-13

Process input data words allocation .......................... 5-13

Process output data words allocation ........................ 5-13

R
Reset encoder counter ................................................ 4-3

 ....................................................................

Rotary encoder wiring.................................................. 2-7

S
Setting IP Address ....................................................... 2-3

 ....................................................................

Storage backup time.................................................. 5-15

Storage of time when a parameter is read from  

.............................................................. 4-6

Subnet mask.............................................................. 5-16

Switching hub ............................................................... xiii

 ............................. 4-5

 ........ 5-15

T
Timestamp .................................................................5-14

Time zone ....................................................................5-8

Total operation hours of IO-Link master unit.......4-8, 5-15

 ...... 3-6

Type ID ..........................................................................

 ............................ 5-11

Type ID + Type name ................................................ 5-11

 ...................................................... 5-11

U
UC2-IOL direct output start channel ............................ 5-9

UR Master Manager ......................................................

User tag name of this IO-Link master unit ................... 5-8

V
Vendor ID.......................................................................
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The information in this user’s manual is correct as of December 2022

91 Chudoji-awata-cho, Shimogyo-ku, Kyoto 600-8815 JAPAN
TEL. +81-75-325-1314     FAX. +81-75-325-2936

Attention: Not to be Used for Personnel Protection.

Never use these products as sensing devices for personnel protection. Doing so could lead to serious injury or death.
These sensors do not include the self-checking redundant circuitry necessary to allow their use in personnel safety applications.
A sensor failure or malfunction can cause either an energized or de-energized sensor output condition.
Please consult our distributors about safety products which meet OSHA, ANSI and IEC standards for personnel protection.

● Specifications are subject to change without prior notice.
● Specifications and technical information not mentioned here are written in Instruction Manual.  Or visit our website for details.
● All the warnings and cautions to know prior to use are given in Instruction Manual.
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