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Environment-resistive Remote Terminal NXR-series IO-Link I/O Hub

NXR-□D166C-IL2
Reduced wiring system with IO-Link

Features
• IP67 protection 
• Scalable digital inputs and outputs via IO-Link master 
• Detection of disconnections or short circuits in I/O cables to connect external devices 
• Monitors power supply voltage for the unit and inputs and power supply voltage for outputs
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System Configuration
System Configuration

*1. For available versions, refer to Version Information on page 9.

Letter Name Function

(A) Controller This is an OMRON CPU Unit or a controller from another company, connected to
the IO-Link Master Unit through an EtherNet/IP adapter.

(B) EtherNet/IP scanner The EtherNet/IP scanner monitors the status of the connections with EtherNet/IP adapters and 
exchanges I/O data with EtherNet/IP adapters through the EtherNet/IP network.

(C) NXR-series EtherNet/IP 
IO-Link Master Unit

An EtherNet/IP adapter that provides IO-Link master functions with an environmental resistance 
of IP67. The Unit performs the following:
• Exchanging data with the EtherNet/IP scanner through the EtherNet/IP network
• Exchanging data with the NXR-series IO-Link I/O Hub through IO-Link communications

(D) NXR-series 
IO-Link I/O Hub

An IO-Link I/O device. The Hub exchanges I/O data from the external devices connected to it with 
the IO-Link Master Unit through IO-Link communications.

(E) Non-IO-Link connected 
External Device A Sensor, actuator, or other device that handles ON/OFF signals.

(F) IO-Link cable A cable that connects an IO-Link Master Unit to an IO-Link I/O Hub.

(G) I/O cable A cable that connects an IO-Link I/O Hub to a non-IO-Link connected external device.

(H) CX-ConfiguratorFDT *1 A Support Software to configure and monitor IO-Link I/O Hubs. The software is included in the 
CX-One Automation Software Suite and the Sysmac Studio Automation Software.

(I) IODD files These files contain IO-Link device definitions.

(B) EtherNet/IP scanner

Communications cable
EtherNet/IP cable

EtherNet/IP port

Ethernet switch

Support Software 
for the Controller

Network Configurator

(C) NXR-series EtherNet/IP 
IO-Link Master Unit 

(D) NXR-series 
IO-Link I/O Hub

(E) Non-IO-Link connected External Device

(A) Controller

(H) CX-ConfiguratorFDT

(F) IO-Link cable

(I) IODD files

(G) I/O cable
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Ordering Information
Applicable standards
Refer to the OMRON website (www.ia.omron.com) or ask your OMRON representative for the most recent applicable standards for each model.

NXR-series IO-Link I/O Hub

NXR-series IO-Link Master Unit for EtherNet/IPTM

Software
FA Integrated Tool Package CX-One

*1 Multi licenses (3, 10, 30, or 50 licenses) and DVD media without licenses are also available for the CX-One. 

Automation Software Sysmac Studio
Please purchase a DVD and required number of licenses the first time you purchase the Sysmac Studio. DVDs and licenses are available 
individually. Each model of licenses does not include any DVD.

*1.SYSMAC-SE200D-64 runs on Windows 10 (64 bit). 
*2.Multi licenses are available for the Sysmac Studio (3, 10, 30, or 50 licenses).

Product name Number of
IO-Link ports Input/Output Degree of 

protection I/O connection terminals Model

IO-Link I/O Hub 8
16 digital inputs

 IP67 M12 connector
A-cording, female

NXR-ID166C-IL2

16 digital inputs/outputs NXR-CD166C-IL2

Product name Number of IO-Link ports Degree of protection I/O connection terminals Model
IO-Link Master Unit
for EtherNet/IP 8  IP67 M12 connector

A-cording, female NXR-ILM08C-EIT

Product name
Specifications

ModelNumber of 
licenses Media

FA Integrated Tool 
Package CX-One
Ver.4.@

The CX-One is a comprehensive software package that integrates Support 
Software for OMRON PLCs and components.

CX-One runs on the following OS.
Windows XP (Service Pack 3 or higher, 32-bit version) / 
Windows Vista (32-bit/64-bit version) / Windows 7 (32-bit/64-bit version) / 
Windows 8 (32-bit/64-bit version) / Windows 8.1 (32-bit/64-bit version) / 
Windows 10 (32-bit/64-bit version)

CX-One Version 4.@ includes CX-Programmer Ver.9.@
For details, refer to the CX-One catalog (Cat. No. R134)

1 license *1 DVD CXONE-AL01D-V4

Product name
Specifications

ModelNumber of 
licenses Media

Sysmac Studio
Standard Edition
Ver.1.@

The Sysmac Studio is the software that provides an integrated environment 
for setting, programming, debugging and maintenance of machine 
automation controllers including NJ/NX-series CPU Units, NY-series 
Industrial PC, EtherCAT Slaves, and HMI.

Sysmac Studio runs on the following OS.
Windows 7 (32-bit/64-bit version) / Windows 8 (32-bit/64-bit version) / 
Windows 8.1 (32-bit/64-bit version) / 
Windows 10 (32-bit/64-bit version) *1

The Sysmac Studio Standard Edition DVD includes Support Software to set 
up EtherNet/IP Units, DeviceNet slaves, Serial Communications Units, and 
Support Software for creating screens on HMIs (CX-Designer).
For details, refer to your OMRON website.

−
(Media only)

Sysmac Studio
(32 bit) DVD SYSMAC-SE200D

Sysmac Studio
(64 bit) DVD SYSMAC-SE200D-64

1 license *2 − SYSMAC-SE201L



NXR-□D166C-IL2

4

IO-Link Cables
Cables to connect the IO-Link master unit with an M12 plug

I/O Cables
• Connection conversion

Conversion cables to connect an external device with an M8 plug to the IO-Link I/O hub

*1. The IO-Link I/O hub does not use a Smartclick connector. Use a torque wrench for the I/O cable to tighten the connector. The Smartclick 
connector of the I/O cable can also be used as a screw connector.

• Branching

*1. The IO-Link I/O hub does not use a Smartclick connector. Use a torque wrench for the I/O cable to tighten the connector.

Waterproof Cover for Connectors
A waterproof cover for unused M12 connectors. When you use this waterproof cover, you can maintain the IP67 protective structure.

Name and appearance Manufacturer Specification No. of cable 
conductors Connector

Cable 
connection 
direction

Cable 
length Model

XS2W Socket and Plug 
on Cable Ends
(M12 (Socket)/M12 (Plug))

OMRON

M12 socket
(A-coding, female)
to M12 plug
(A-coding, male), 
DC type

4 Screw connector Straight/
straight 

1 m XS2W-D421-C81-F

2 m XS2W-D421-D81-F

3 m XS2W-D421-E81-F

5 m XS2W-D421-G81-F

10 m XS2W-D421-J81-F

Name and appearance Manufacturer Specification No. of cable 
conductors Connector

Cable 
connection 
direction

Cable 
length Model

XS3W Socket and Plug 
on Cable Ends
(M8 (Socket)/M12 (Plug))

OMRON

M8 socket
(A-coding, female)
to M12 plug
(A-coding, male),
DC type

4

(M8) screw 
connector, 
(M12) Smartclick 
connector *1

Straight 0.2 m XS3W-M42C-4C2-A

Name and appearance Manufacturer Specification No. of cable 
conductors Connector

Cable 
connection 
direction

Cable 
length Model

XS5R Y-Joint Plug/Socket 
Connector

OMRON M12 --- Smartclick 
Connector *1 --- --- XS5R-D426-1

Name and appearance Manufacturer Specification Connector Model

M12 Waterproof Cover

OMRON M12 Screw connector XS2Z-22
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General Specifications

*1.Refer to the OMRON website (www.ia.omron.com) or ask your OMRON representative for the most recent applicable standards for each 
model.

Item Specification

Degree of protection IP67

Operating
environment

Ambient operating temperature -10 to 55°C

Ambient operating humidity 25% to 85% (with no condensation)

Ambient operating atmosphere Must be free from corrosive gases.

Storage temperature -25 to 65°C

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

Altitude 2,000 m max.

Pollution degree 3 or less: Conforms to IEC 61010-2-201.

Noise immunity 2 kV on power supply line (Conforms to IEC 61000-4-4.)

Overvoltage category Category II: Conforms to IEC 61010-2-201

EMC immunity level Zone B

Vibration resistance 10 to 60 Hz with amplitude of 0.35 mm, 60 to 150 Hz and 50 m/s2 for 80 minutes 
each in X, Y, and Z directions.

Shock resistance 150 m/s2, 3 times each in 6 directions along X, Y, and Z axes

Applicable standards *1

cULus: Listed (UL61010-2-201)
EU: EN 61131-2, RCM
KC: KC Registration
EAC
IO-Link conformance
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Individual Specifications
Item Specification

Model NXR-ID166C-IL2 NXR-CD166C-IL2
Device type Digital Input Hub Digital I/O Variable Hub

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

Current consumption from Unit/input power supply 40 mA max.

Maximum current of Unit/input power supply 0.84 A

Output power supply voltage --- 24 VDC (20.4 to 26.4 VDC)

Current consumption from output power supply --- 40 mA max.

Maximum current of output power supply --- 2.0 A

Dimensions 174 × 24.2 × 62 mm (W × H × D)
(The height is 37.8 mm when the connectors are included.)

Isolation method No isolation

Weight 280 g

Circuit layout

• NXR-ID166C-IL2

• NXR-CD166C-IL2

Input
circuits

IO-Link
circuits

Internal
circuits

I/O
Connector 1

I/O
Connector 8

V

I0

G

I1

V

I14

G

I15

Noniso-
lated
power
supply
circuits

U/IN P+

C/Q

OUT P+

U/IN P-/
OUT P-IO-Link-

connector

···

V

IO0

G

IO1

V

IO14

G

IO15

···

U/IN P+

C/Q

OUT P+

U/IN P-/
OUT P-

Input
circuits

IO-Link
circuits

Internal
circuits

I/O
Connector 1

I/O
Connector 8

Noniso-
lated
power
supply
circuits

IO-Link-
connector
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IO-Link 
specifications

Communications protocol IO-Link protocol

Frame type 2.6 (Model: Digital Input Hub) 2.2 
(Model number: Digital I/O Variable Hub)

Baud rate
COM2: 38.4 kbps

Start-stop synchronization UART

1:1

Communications distance 20 m max.

Data in order Big endian

Synchronization method ISDU (Indexed Service Data Unit)

Minimum cycle time 10 ms

Process input data size 20 bytes

Process output data size --- 2 bytes

M-sequence TYPE_2_V TYPE_2_V

Vendor ID1 02 hex 02 hex

Vendor ID2 64 hex 64 hex

Vendor name OMRON Corporation OMRON Corporation

Vendor text OMRON Corporation OMRON Corporation

Device ID1 05 hex 05 hex

Device ID2 00 hex 00 hex

Device ID3 01 hex 02 hex

Product name NXR-ID166C-IL2 NXR-CD166C-IL2

Product ID NXR-ID166C-IL2 NXR-CD166C-IL2

Product text IO-Link I/O Hub IO-Link I/O Hub

Item Specification
Model NXR-ID166C-IL2 NXR-CD166C-IL2
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*1.Detects a short-circuit that occurred between the V and G power supply terminals of the I/O connectors to protect the IO-Link I/O Hubs.
*2.Detects a disconnection of the V power supply terminal of the I/O connectors.
*3.Detects a short-circuit that occurred between pin 4 and the G power supply terminal and between pin 2 and the G power supply terminal to 

protect the IO-Link I/O Hubs.
*4.Detects a disconnection of pin 4 and pin 2 of the I/O connectors.

Mounting 
specifications

Mounting method Mounting with M5 screws

Mounting strength 100 N

Connector strength 30 N
Applicable to all connectors

Connector type • IO-Link connector: M12 (A-coding, male)
• I/O connector: M12 (A-coding, female) × 8

Screw tightening torque • IO-Link connector and I/O connector (M12 screw) : 0.5 to 0.6 N·m
• Hub mounting (M5 screw) : 1.47 to 1.96 N·m

Installation orientation and 
restrictions

• Installation orientation: 6 possible orientations
• Restrictions: No restrictions

Digital input

Number of inputs 16 0 to 16 (variable)

Internal I/O common PNP

ON voltage/ON current 15 VDC min., 3 mA min. (between each input terminal and G)

OFF voltage/OFF current 5 VDC max., 1 mA max. (between each input terminal and G)

Input current 4.0 mA (for 24 VDC)

Sensor power supply current 100 mA max./port

ON response time 0.1 ms max.

OFF response time 0.2 ms max.

Input filter 0 ms, 0.5 ms, 1 ms (default), 2 ms, 4 ms, 8 ms, 16 ms, 32 ms, 64 ms, 128 ms

Short-circuit protection Provided *1

Short-circuit detection Provided *1

Line disconnection detection Provided *2

Digital output

Number of outputs --- 0 to 16 (variable)

Maximum load current --- 500 mA/point

OFF leakage current --- 0.3 mA max.

Internal I/O common --- PNP

ON response time --- 0.5 ms max.

OFF response time --- 1.5 ms max.

Residual voltage --- 1.2 V max. (0.5 ADC, between each 
output terminal and G)

Short-circuit protection --- Provided *3

Short-circuit detection --- Provided *3

Line disconnection detection --- Provided *4

Item Specification
Model NXR-ID166C-IL2 NXR-CD166C-IL2
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Version Information
The following table shows the relationship between the unit versions of the IO-Link I/O Hub and NXR-series EtherNet/IP IO-Link Master Unit, and 
the corresponding support software versions. With the combinations of the versions that are the same as or later (higher) than the versions in the 
table below, you can use all the functions that are supported by each unit version of the IO-Link I/O Hub.

IO-Link I/O Hub NXR-series EtherNet/IP IO-Link Master Unit Support software
Model Unit version NXR-ILM08C-EIT CX-ConfiguratorFDT

NXR-ID166C-IL2 Ver.1.0 Ver.1.0 Ver.2.54

NXR-CD166C-IL2 Ver.1.0 Ver.1.0 Ver.2.54
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External Interface

*1. This is supplied from the IO-Link Master Unit through the IO-Link cable.

Letter Name Function

(A) IO-Link connector

The connector connects the Hub to the IO-Link Master Unit.
• M12 connector (A-coding, male)

Connect an IO-Link cable.
Applications:
• IO-Link communications with the IO-Link Master Unit
• Supplying the Unit/input power to the Digital I/O Hub*1
• Supplying the output power to the Digital I/O Variable Hub*1

(B) I/O connectors

The connectors connect the Hub to the connected external devices.
The connectors are called "port"s.
• M12 connectors (A-coding, female)

Connect I/O cables.

(C) Status indicators The indicators that show the current operating status of the Digital I/O Hub.

(D) I/O indicators The indicators that show the status of pin 4/pin 1 and pin 2 for each port.

(E) Hub mounting The holes for mounting the Digital I/O Hub. They are provided in two locations.
Mount the Hub with M5 screws.

(B)

(A)

(D)

(C)

(B)

(C)

(E)

(E)
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Dimensions (Unit: mm)

Two, M5 or 5.3-dia. holes

Mounting dimensions
16.5

6.5

5.5

14.2

24.2

26.8

19.2

47.5

14.5

62

32.8

174

68.8

93.8

118.8

143.8

37.8

161±0.2



NXR-□D166C-IL2

12

Wiring Example for I/O Connectors
Wiring Example for Two-wire Sensors
A wiring example for a 2-wire sensor to an input of the Digital I/O Hub is given below.
In this example, pin 4 of port 1 serves as an input.

The power to pin 1, or +(V), is supplied from the IO-Link Master Unit through the IO-Link cable to the Digital I/O Hub.

Wiring Example for Three-wire Sensors
A wiring example for a 3-wire sensor to an input of the Digital I/O Hub is given below.
In this example, pin 4 of port 1 serves as an input.

The power to pin 1, or +(V), is supplied from the IO-Link Master Unit through the IO-Link cable to the Digital I/O Hub.

Wiring Example for an Output Device
A wiring example for output device to an output of the Digital I/O Hub is given below.
In this example, pin 4 of port 1 serves as an output.

The output power that provides load current is supplied from the IO-Link Master Unit through the IO-Link cable to the Digital I/O Hub.

Two-wire sensor Digital I/O Hub with
an input

I/O connector
V

I0 or IO0

2

1

3

4

Three-wire sensor
PNP type

Digital I/O Hub
with an input

I/O connector
V

G

I0 or IO0

2

1
3

4

Output device Digital I/O Hub
with an output

I/O connector

G

IO0

2

1
3

4L
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Power Supply System
The following shows the power supply system for the IO-Link I/O Hubs.
The Unit/input power and output power are supplied from the IO-Link Master Unit, which is connected to an external power supply, through the IO-
Link cable to the IO-Link I/O Hub.

Digital Input Hub (NXR-ID166C-IL2)
The Digital Input Hub does not require the output power to be supplied to the Hub.

Digital I/O Variable Hub (NXR-CD166C-IL2)
Set pin 2 of the port of the IO-Link Master Unit to SIO (DO) Mode, and turn on the output of pin 2. (See following figure (A).)

IO-Link Master Unit

Unit/input
power supply
(24 VDC)

Output power
supply
(24 VDC)

Power supply
connector (input)
(PWR IN)

I/O connectors
(P1 to P8)

Power supply
connector (output)
(PWR OUT)

Power supply
cable

Internal
circuits

Digital Input Hub Connected 
external device

Internal
circuits Connected

external device
circuits

I/O connectors
(P1 to P8)

Cable for the 
connected
external device

IO-Link
cable

IO-Link
connector

IO-Link Master Unit

Unit/input
power supply
(24 VDC)

Output power
supply
(24 VDC)

Power supply
connector (input)
(PWR IN)

I/O connectors
(P1 to P8)

Power supply
connector (output)
(PWR OUT)

Power supply
cable

Internal
circuits

Digital I/O Variable Hub Connected
external device

Internal
circuits Connected

external device
circuits

Cable for the 
connected
external device

IO-Link
cable

I/O connectors
(P1 to P8)

IO-Link
connector

(A)
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Related Manuals
Manual Cat. No Model Application Description

NXR-series 
IO-Link I/O Hub 
User’s Manual

W620 NXR-@@@@@@-IL@
Learning how to use an 
NXR-series IO-Link I/O 
Hub.

Describes the hardware, setup methods, 
and functions of the NXR-series IO-Link 
I/O Hub.

NXR-series
IO-Link Master Unit 
for EtherNet/IPTM

User’s Manual

W619 NXR-ILM08C-EIT
Learning how to use an 
NXR-series IO-Link Master 
Unit for EtherNet/IP.

Describes the hardware, setup methods, 
and functions of the NXR-series IO-Link 
Master Unit for EtherNet/IP.

Sysmac is a trademark or registered trademark of OMRON Corporation in Japan and other countries for OMRON factory automation products.
Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United Status and/or other countries.
EtherCAT is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.
EtherNet/IPTM is a trademark of ODVA.
Other company names and product names in this document are the trademarks or registered trademarks of their respective companies.
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Controllers & I/O  
• Machine Automation Controllers (MAC) • Motion Controllers
• Programmable Logic Controllers (PLC) • Temperature Controllers • Remote I/O

Robotics  
• Industrial Robots • Mobile Robots

Operator Interfaces
• Human Machine Interface (HMI)

Motion & Drives
• Machine Automation Controllers (MAC) • Motion Controllers • Servo Systems
• Frequency Inverters

Vision, Measurement & Identification
• Vision Sensors & Systems • Measurement Sensors • Auto Identification 
Systems

Sensing
• Photoelectric Sensors • Fiber-Optic Sensors • Proximity Sensors
• Rotary Encoders • Ultrasonic Sensors

Safety  
• Safety Light Curtains • Safety Laser Scanners • Programmable Safety Systems 
• Safety Mats and Edges • Safety Door Switches • Emergency Stop Devices 
• Safety Switches & Operator Controls • Safety Monitoring/Force-guided Relays

Control Components 
• Power Supplies • Timers • Counters • Programmable Relays
• Digital Panel Meters • Monitoring Products

Switches & Relays 
• Limit Switches • Pushbutton Switches • Electromechanical Relays
• Solid State Relays

Software 
• Programming & Configuration  • Runtime
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