Using IoT to Bring Innovation to Manufacturing Sites. Om Ron
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Everything from the Sensors to the Equi
Made Visible with 10-Link

New loT Flow and loT Pressure Sensors to
Monitor Equipment Condition

Using IoT to enhance the value of manufacturing

- "Condition monitoring” for predictive maintenance

- "Abnormality detection” for shortest recovery . k
« “Individual identification” for reduction of man hours @ Io - L I n
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Toward the Factory of the Future

with Onsite IoT

Today’s manufacturing industry is facing the need for high-mix low-volume production and
advanced manufacturing. On the other hand, with the technology of digital fields,

ICT and analysis technology are advancing by leaps and bounds.

We aim to achieve the Factory of the Future through the use of the IoT (Internet of Things)
in order to respond to such changes in the environment.

What we are aiming for is
the Factory of the Future in which human intention and equipment converge

Using the loT to connect things at the manufacturing site with each other and with people from equipment down to
the individual components makes it possible to detect signs that may indicate problems before the equipment stops
and for the equipment to handle this autonomously and analyze the causes of defects.

This allows personnel to concentrate on higher added-value work without the need for

emergency maintenance or for going back over work already completed.

Attaining this Factory of the Future means onsite loT.



Onsite IoT from OMRON

Automation in Manufacturing with Intelligence

With OMRON, you can collect a wide variety of data at the manufacturing site level simply and
without omission or excess effort.

The implicit knowledge of proficient skills and manufacturing know-how is turned into

explicit knowledge and fed back to the manufacturing site to improve productivity.

We are aiming to further use data for automation in manufacturing with intelligent equipment,
including achieving production lines that do not stop and equipment that learns and evolves.

Three Forms of Know-how Moving IoT Forward

At OMRON, we have the product know-how of a manufacturer who has produced control components
for decades, the manufacturing know-how of a user who uses these control components

on its own lines, and the know-how to handle open network environments.

With these three types of know-how, nurtured with the strength of manufacturing sites as

only OMRON can, the customer’s application is achieved and onsite loT is moved forward powerfully.

Attaining the Factory of the Future Makes

Manufacturing More Enjoyable
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s IMProvement Cycle

Through the ToT

The First Step to the Factory of the Future
Informationization of the Manufacturing Site
Attaining the Factory of the Future through the loT starts with informationization of manufacturing sites. Data Application

OMRON itself started with visualization of the production lines in its own factories.

Data collected through EtherNet/IP™, EtherCAT, and other open networks is accumulated on the server and analyzed,
and the results are used at the manufacturing site to improve productivity and quality.

We have already achieved major improvements by repeating this cycle of improvements through the loT.

The Cycle of Improvements Through
the ToT Has Been Verified in OMRON's Own Factories

We provide our customers with the know-how to achieve this and the results.

Productivity TGO T Examples from Kusatsu Factory and Shanghai Factory

DEERG) i | Visualizing the line productivity in a time series

Through High-Speed Collection of Big Data
I m p rOVEd O perati ng Rates Data Analysis Analyzing the product flow and equipment operating status

4I<I

Improvement Results Identification of equipment stoppage for changeovers and locations where
. . . . processing time increases due to warnings and retries
- Time to identify areas for improvement reduced to 1/6 or less*

- Productivity improved by 30%*

*In-house comparison.

Predictive Maintenance Example from Ayabe Factory

Through Application of Big Data IF1en 4| Collecting process data (alignment machines No. 1and No. 2)

Improved Equipment Maintenance
W|th L(—.‘SS WaSte Data Analysis Analyzing the pick-up nozzle washing time and flow rate

I4

DETERNIIEIM  We deployed a visualization system in our overseas factories too.

4I<I

Improvement Results Identification of the flow rate that causes intermittent stops due to nozzle suction failure

- Productivity improved by avoiding intermittent stops
. Costs reduced through accurate parts replacement DEICRVITETIOIM  Pick-up nozzle washed at the right time

I4



The IoT at the Component Level Is Necessary for Manufacturing Site Informationization

At many manufacturing sites, the adoption of the loT is being promoted at the controller and
HMI levels through EtherNet/IP or EtherCAT, but not at the component level.

Therefore, at OMRON, we early on created a lineup of devices for 10-Link,

which is a sensor-level open network to promote sensor-level informationization.

Everything from the Sensors to the Equipment is Made Visible with 10-Link

Flow and Pressure Sensors join the 10-Link products following the first round; 10-Link Masters, Photoelectric Sensors, Color Mark Photoelectric Sensors, and

Proximity Sensors.
By connecting Sensors and Controllers to an 10-Link Master, not only ON/OFF signals but also information required for stable operation, such as incident light

levels and flow rate, are made visible.
We are making it possible to monitor the condition and detect any abnormalities of sensors and equipment, contributing to shorter recovery time, predictive

maintenance, and a reduction of man-hours for commissioning.

Cloud

— Factory
S—]
Database Setup: integrated software environment

Setup and monitor with one tool/one connection

Controller

EtherCAT ]

Import Feed back Import Feed back
Flow rate Condition determination Incident level Threshold value Predictive
Pressure Threshold value Degree of detection margin maintenance
Temperature

H Shortest recovery
@ IO - L N k 10-Link Sensors (reducing downtime)

10-Link Sensors Reducing

See P.7-11 for details
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Value Provided by I0-Link

Supporting Solutions to Management Issues in the Manufacturing Industry
Through Abnormality Detection/Condition Monitoring/Individual Identification

“Improving an equipment operation rate” is a universal management issue at manufacturing sites. As the calculation formula below shows,
an overall equipment operation rate is determined by how stops, drops in speed and defects are avoided.

Overall Equipment Effectiveness™ = Availability (stop loss) X speed performance (performance loss) x quality (defect loss)

*1. OEE: overall equipment effectiveness. An index that stratifies the effectiveness of production equipment developed and advocated by the Japan Institute of Plant Maintenance.

These three loss occurrence factors are divided into the following (1) to (4).
Of these, the causes of stop loss are the three major issues at the
manufacturing sites (shown in orange on the right diagram) and the defect
loss is the fourth issue (shown in green on the chart on the right).

Manufacturing site issues of the manufacturing industry

Others

Reduce wiring man-hours

Reduce installation Shorten downtime
man-hours

Reduce the

Loading time (1) Breakdown frequency of
} planned
WELICIELICHE Reduce thereinstatement Reduce the
. . Stop . of defective Imorove efficienc frequency of
Operating time e (2) Arangements/adjustments products ofrystem Y sudden errors
commissioning/
Perfor- changeover
Net operating time mance (3) Speed reduction

loss

D|eof§5c t - Note: Based on Omron’s surveys as of Jun 2016.

Omron’s [0-Link Compliant Components Solve
"Stop Loss""Defect Loss" Issues and Improve Equipment Operation Rate

What makes the reduction of the frequenc% of sudden errors and
reinstatement of defective products possible is...

“Condition monitoring” for predictive maintenance

What makes the shortening of downtime possible is...

“Abnormality detection” for the shortest recovery P10

What makes the improvement of changeover efficiency possible is...

/J “Individual identification” for the reduction of man-hours
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To those in charge of maintenance  “Condition monitoring” for predictive maintenance (1)

J& Reduction of Sudden Stops by Grasping the Flow Rate Simultaneously with the
Rt Temperature of Cooling Water and Hydraulic Oil Circulating in Equipment

Existing problems

While the presence or absence of cooling water is checked by means of the
ON/OFF-based pressure sensor, it is unable to detect any drop in the flow rate of
the cooling water or any rise in the cooling water temperature. For that reason,

General pressure
gauge

- The transformer is not cooled, and gets overheated, potentially leading to sudden
stops of the equipment and the entire line.

- The tip may be deformed, causing defective products.

With an 10-Link loT Flow Sensor

The flow rate and simultaneously the temperature of the circulation system are ot sensor
measured, substantially reducing sudden error.

Simultaneous monitoring of the flow rate and temperature changes, and informing of those changes,
enable you to carry out predictive maintenance and reduce defective products.

Cooling system of a welding machine

Flow reduction

N

Flow reduction

Flow rate \ Threshold value for insufficient flow rate detection

Temperature rise

Threshold value for temperature rise detection
Temperature

Normal cooling performance Flow reduction Temperature rise Flow reductionxTemperature rise

The piping may be clogged
or the chiller may be
malfunctioning.

The equipment looks to be
performing smoothly.

There may be a leak in the pipe
or the motor malfunctioning.

Performance has dropped!
Check for any deformation of
tip and/or overheating of
the transformer!
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To those in charge of maintenance  “Condition monitoring” for predictive maintenance (2)

J& The Proximity Sensor Indicates an Excessive Proximity to the Sensing Object.
AT Understand the Changes in Equipment Condition in Advance and Redluce Sudden Stops

Existing problems

The detection position changes due to wear and vibration in the
equipment’s mechanical parts and as a result, false detection
and collision with the sensor have a negative impact on the
equipment...

With an [0-Link Proximity Sensor

You are notified of excessive remoteness
or proximity, and the occurrence of
sudden defects is greatly reduced TN

Constantly monitoring the position of the sensing object and

notifying of excessive remoteness or proximity can be used for \ ; ‘
predictive maintenance of the equipment.
Rattling and wobbling due to a machine Rattling and wobbling due to
Atinstallation reaching its life limit causes the sensing amachine reaching its life limit
object to approach at an excessive proximity causes false detection due to the
and ultimately collide with the sensor. sensing object becoming remote.
Sensing area / [ Sensing object
Instability detection threshold ------- 3
[ Sensing object
Excessive proximity detection threshold === === == oo oo
v " "2 Sensing object
SIEHTN P Breakage G P False detection
proximity ‘ (False detection) remoteness (breakage)
Sensing object becomes excessively proximate Sensing object becomes excessively remote

Monitor output A ; Monitor output A

Excessive proximity detection threshold

Warning that an excessive
proximity has been detected

Warning that instability

i has been detected
3 The excessive proximity detection threshold
! can be selected from three setting levels.*
i *Two levels for aluminum Instability detection threshold
Detection threshold f------- fmommmmmmmoomoooeoos >+\ Detection threshold
100% " 80% 100% .
. Distance ’ Distance

Sensing distance Sensing distance

Note: The instability detection threshold is fixed at 80%.
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To those in charge of maintenance  “Condition monitoring” for predictive maintenance (3)

J& Understand Unstable Situations in the Incident Level of
T the Photoelectric Sensor in Advance and Reduce Sudden Stops

Existing problems

-Ina conveyance process operating for 24 hours, dust or dirt accumulated on the detection surface
of the photoelectric sensor, leading to a decline in the light incident level that causes the sensor
to make false detection and the equipment to stop...

- Water drops stick to the sensing surface of the reflective sensor causing reflected light to enter...

With an 10-Link Photoelectric Sensor
A light incident level monitor prevents false detection

With a response time of 1 ms, Photoelectric Sensor’s light incident level is output for monitoring. It is output when the light incident level exceeds the
instability detection threshold, so you can check the site before false detection occurs and perform predictive maintenance.

Debris and dust accumulate on the sensing surface Paint adhered to the sensing surface Water drops adhered to the sensing surface
(Through-beam) (Through-beam) (Through-beam)
Dirtadhered Water drops stuck -
~
/ \ ,.47
~ *”
A/\ \
. / I , . .
Incident level decrease AT D False detection Incident level increase LRS! b False detection
when the level is higher than when the level is lower than
the detection threshold l the detection threshold l
Monitor output 4 Incident level decrease Monitor output 4

j
)/

Warning that the
incident level decreases
Light receiving instability threshold §------x----§------F--------F------ 5& ——————————————————

The light receiving instability threshold \
can be selected from five setting levels.

Warning that the
incident level increases

Thenon-lightreceiving - f-----F-—-—F -
instability threshold can be selected
from two setting levels.

Detection threshold §-----------f------§f-------f-—---F--—-F--Ff---- Detection threshold J-

Non-light receiving instability threshold J§----*--f---------J------ - -callp™ - - - g - - ------- -

> >

Time Time
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Tothosein charge of maintenance  “Abnormality detection” for the shortest recovery

g Detects Wiring Cable Disconnections and Errors and Improves
Sl Couipment Operation Rate Through Quick Maintenance

Existing problems

- An abnormality was displayed on the abnormality display screen, but upon going to look at the
equipment, no external error was detected and the cause of the stop was not understood...

- Those responsible for maintenance investigated the cause of the abnormality from the activity of the
stopped equipment, but because the maintenance person relied on the skill he or she has to identify
the abnormality and replace the failed sensor, stoppages from 2 hours to several days occur...

With an 10-Link Sensor
Abnormal area and phenomenon of sensors are reported in real time

When an abnormality occurs in a sensor, because you can see where the abnormality occurred and the factors estimated for it,
you can go to where the abnormality occurred and recover the equipment in the shortest amount of time.
Also with wire disconnection detection, not only output wires, but also power lines can be detected unconditionally.

Sensor abnormality occurred.

Wire Disconnection Detected . . . .. .
o : Notifies identification information and error content
HMI = Wiredisconnection

occurred at sensor No.12 It allows you to know the model number and to consider response measures.

Sensor No.12!
I'll take a new cable and
cutting nippers.

Etheri'et/IP

Note: The Screen is a conceptual illustration.
EtherCAT. ™

Q@ IO-Link

Py P
o z
er

// \\ | ~
' - [0-Link Mast:

Shortest Recovery

Without puzzling over where the error has occurred,
S - take the necessary replacement parts and
tools with you for smooth maintenance.

) Easy replacement of 10-Link sensors with Non-IO-Link sensors

You need a quick recovery but you have only Non-I0-Link sensors with no 10-Link Digital input data

sensors in stock. You probably think in such a case, the control program needs Bit position
modifications, and requires additional time for the recovery. 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00
With 10-Link Master, since the 10-Link ON/OFF data and the data for Non-10-Link N A IR IR I IR I B

sensors are located in the same memory, replacement with Non-I0-Link sensors can be
carried out without any modification of the control program, resulting in a reduction of -
Both arein the

i i same memor
the equipment downtime. 10-Link Sensor y Non-10-Link Sensor




OMmRON | 17

To those in charge of production engineering - “Individual identification” for the reduction of man-hours

Improving System Commissioning and Changeover Efficiency
RSl Dy Checking Identifications in Batches

Existing problems Q QQ
- During system start-up or changeover, operators had to perform the I/0 check for each Q
of the thousands of sensors installed on the line, and it took an enormous amount of d/ Q Q
time... % ﬂ

-When a sensor is installed wrong or an error occurs, wasteful work occurred that would
normally be unnecessary...

With an 10-Link Sensor

Without going to the site, you can check individual sensor identifications
in batches, resulting in a sharp reduction of commissioning time

By checking the sensor identification (manufacturer/sensor type/model number), you can easily check mistakes such as misconnected or unconnected sensors and installation mistakes.
Also, because it is possible to program multiple sensors at once using the command language used only for the controller, it s also possible to reduce commissioning time sharply.

From Wiring Setup 1/0 check Switching/rewiring
To Wiring m 1/0 check NG VSwitching/rewiring ‘ Reducing Man-hours
Note: The graph above is a conceptual illustration.

| Setup

Setting all sensors from a host device at the same time Use identification checks with HMI to prevent installation mistakes
Program all at once to reduce commissioning time and inconsistent settings Makes it possible to check for sensor installation mistakes before commissioning

Sysmac Studio Anincorrect sensoris HMI
installed for No.5! Note: Screen is a conceptual illustration.
This isn't the sensor
Controller fOr N05

I'm glad | found that out

— before commissioning!
EtherCAT.

10-Link Masters

@ I0-Link 10-Link Sensors
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IO-Link Is
Communication Technology That Realizes
the Informationization of Sensor Levels

Q IO-Link

[0-Link, which is specified as international standard IEC 61131-9,

is an open information technology (interface technology) between the Sensor/Actuator and the 1/0 Terminal.

It collects information held by the sensor/actuator through the 10-Link Master and via a fieldbus network into the host controller.
The 0-Link enables communication within the whole system and reduce time required for commissioning and maintenance.

An Open International Standard

As of December 2015, over 100 companies, 10-Link Master

including major sensor manufacturers, have joined the 10-Link Consortium. //:
Responding to Global Development

All10-Link Sensors have an 10DD (10 Data Description) file e
that lists what kind of instrument they are and what parameters
need to be set for them. 10DD files are globally common, so I

10-Link Sensors can be used in the same way with any manufacturer. e @

Company A Company B

|0-Link Sensors

Communications of the ON/OFF Signals and Sensor Information

[0-Link can send and receive in both directions not just ON/OFF signals but also sensor information.
The 10-Link baud rates™ of COM 1,2, and 3 are specified in the 10-Link specifications.
Omron's 10-Link components are compatible with COM 2 and COM 3, and are capable of high speed communications.

Condition Monitoring/Batch Data LTRSS LTS
ot
The 10-Link master has multiple ports and Fieldbus network Fieldbus network

an 10-Link Sensor is connected to each port.
Unlike a fieldbus network, communication is one-to-one.

1/0 Terminal Setting
10-Link Master |nf0rmat|0n, etc.
TTT ‘ON/OFFsignal TTT: \\

Non-I0-Link compliant Sensors 10-Link Sensor

ON/OFF signal +
Sensor information

*1. Baud rates are as follows. COM 1: 4.8 kbps, COM 2: 38.4 kbps, COM 3: 230.4 kbps



OmRON

d
PC HMI

| Computer network

Controller

Fieldbus network

Uses 3-wire Unshielded Cable

No dedicated communication cable required. A communication system
that can be used both as an ON/OFF line and a communication line.

(an Be Used with a Conventional 3-wire 3-wire unshielded cable
/ Unshielded Cable or Integrated I/F Connector | Maximumlength
10-Link Master 20m

A dedicated communication cable is unnecessary and

a conventional 3-wire unshielded cable can be used for the 10-Link,
because the |0-Link has both an 10-Link Mode which performs a digital communication and
Standard I/0 (S10) Mode which uses conventional contact input/output.

Q< [\

10-Link Mode (process data)

10-Link Sensors

Capable of Intermixing IO-Link Sensors and
Sensors That Are Not Compliant with 10-Link

You can connect an [0-Link Sensor and a Sensor/Actuator that is not compliant with 10-Link to a single 10-Link Master.

A Part of the Existing Equipment ot (Y
(an Be Replaced with the [0-Link ( 0-Lik Maste
In situations where you want to improve only one part of

our existing equipment, such as when “errors often occur” or
y gequip e
“l want to import sensor information,”
10-Link Sensors can be mixed with non-supported sensors.

10-Link Non-10-Link Non-10-Link Non-10-Link
Photoelectric Sensor Proximity Sensor Photoelectric Sensor  Proximity Sensor

13
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Omron’s I0-Link Compliant Equipment

Masters and Sensors Can Be Chosen to

Match Your Situation

For the connection of 10-Link Sensors and |0-Link Masters, two types are available: a screw-less clamp terminal block and an M12 connector.
In addition, NX-ILM400 10-Link Master with screw-less clamp terminal block is connectable not only to EtherCAT, but also to EtherNet/IP
communication coupler units, and you can choose between them according to the system configuration.

|O-Link Masters

Valuef : :Siq" Corresponding to our shared Value Design for Panel
P a nel concept for the specifications of products.

EtherCAT.
Ethen\et/IP

EtherCAT Coupler
EtherNet/IP Coupler

The Unit with Screw-less Clamp Terminal
Blocks Allows Wiring Man-hours to be Reduced
NX-series 10-Link Master Unit

NX-ILM400

4-port/screw-less clamp terminal block

Note: Four sensors can be connected to one device.

@ IO-Link

|O-Link Sensors

Screw-less Clamp Terminals Connection Devices

Photoelectric Sensor
E3z-00-ILO
Pre-wired Models

Proximity Sensor —
E2E-C3-ILCT
Pre-wired Models p

*When using Sensor 1/0 Connectors, a connector with socket on one cable
end can be connected to NX-ILM400, and a M12 connector with socket and plug
on cable ends can be connected to GX-ILM08C.

Photoelectric Sensor loT Flow Sensor
E3Z-00-ILO E8FC-2501
Models for M8 Connector Models for M12 Connector*
Color Mark
Photoelectric Sensor

E3S-DCP21-ILC]
Models for M12 Connector*

Spatter-resistant
Proximity Sensor
E2EQ-TI-ILOT

Pre-wired Models




—
EtherCAT.-

OMmRON

emartclick
Note: Smartclick is a registered trademark of Omron.

t

Justplugitinand turnit
1/8 of arotation

The Unit for M12 Smartclick Connector Can Be
Used in Watery, and Dusty Environments
Environment-resistant Unit

GX-1ILM08C
8-port/M12 Smartclick connector

Note: Eight sensors can be connected to one device.

@ IO-Link

loT Pressure Sensor
E8PC-[
Models for M12 Connector*

Photoelectric Sensor
E3z-00-1LO

Models with M12 Pre-wired
Smartclick Connector

M12 Connector Connection Devices

Proximity Sensor
E2E-C3-ILCT

Models with M12 Pre-wired
Smartclick Connector

Spatter-resistant

Proximity Sensor
E3z-01-ILC]

Models with M12 Pre-wired
Smartclick Connector

15
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Overview of IO-Link Compliant Devices

|O-Link Sensors

loT Flow Sensor

Product name

Applicable fluid

Connection method

Model

E8FC-2500

Liquid that will not erode
the wetted part materials
(for example, water ora
fluid whose conductivity
is equivalent to that
of water)

M12 Connector Models

E8FC-2501

loT Pressure Sensor

Product name

Rated pressure range

Connection method

Model

E8PC-CI

-0.1to1 MPa

-0to 10 MPa

-0to 40 MPa

M12 Connector Models

E8PC-010C]

E8PCG-1001

E8PC-400[1

Photoelectric Sensor

Product name

Sensing method

Connection method

Model

E37-03-ILC3

Through-beam

Pre-wired Models (2 m)

E3Z-T81-ILCT 2M

M12 Pre-wired Smartclick Connector Models (0.3 m)

E3Z-T81-M1TJ-ILCT 0.3M

Standard M8 Connector Models

E3Z-186-ILC]

Retro-reflective

Pre-wired Models (2 m)

E3Z-R81-ILCT 2M

M12 Pre-wired Smartclick Connector Models (0.3 m)

E37-R81-M1TJ-ILCT 0.3M

Standard M8 Connector Models

E37-R86-ILCT

Diffuse-reflective

Pre-wired Models (2 m)

E37-D82-ILC 2M

M12 Pre-wired Smartclick Connector Models (0.3 m)

E37-D82-M1TJ-ILCT 0.3M

Standard M8 Connector Models

E3Z-D87-ILOI

Diffuse-reflective
Narrow-beam

Pre-wired Models (2 m)

E3Z-L81-ILC3 2M

M12 Pre-wired Smartclick Connector Models (0.3 m)

E3Z-L81-M1TJ-ILCT 0.3M

Standard M8 Connector Models

E3Z-L86-ILC]

Color Mark Photoelectric Sensor

Product name

Sensing method

Connection method

Model

E35-DCP21-ILCT

Diffuse-reflective

M12 Connector Models

E35-DCP21-ILCT




Standard Proximity Sensor (DC 3-wire Shielded Model)

OmRON
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Product name Size Connection method Model
E2E-C1-L0 W2 Pre-wired Models (2 m) E2E-X3B4-ILC] 2M
M12 Pre-wired Smartclick Connector Models (0.3 m) E2E-X3B4-M1TJ-ILCT 0.3M
: s Pre-wired Models (2 m) E2E-X7B4-ILC] 2M
M12 Pre-wired Smartclick Connector Models (0.3 m) E2E-X7B4-M1TJ-ILCD 0.3M
4 M30 Pre-wired Models (2 m) E2E-X10B4-ILC] 2M

M12 Pre-wired Smartclick Connector Models (0.3 m)

E2E-X10B4-M1TJ-ILET 0.3M

Spatter-resistant Proximity Sensor (DC 3-wire Shielded Model)

Product name Size Connection method Model
E2EQ-C1-ILC) MD2 Pre-wired Models (2 m) E2EQ-X3B4-ILCT 2M
M12 Pre-wired Smartclick Connector Models (0.3 m) E2EQ-X3B4-M1TJ-ILCT 0.3M
M3 Pre-wired Models (2 m) E2EQ-X7B4-ILC] 2M
\ M12 Pre-wired Smartclick Connector Models (0.3 m) E2EQ-X7B4-M1TJ-ILCT 0.3M
M30 Pre-wired Models (2 m) E2EQ-X10B4-ILCT 2M

M12 Pre-wired Smartclick Connector Models (0.3 m)

E2EQ-X10B4-M1TJ-ILCT 0.3M

|O-Link Masters

Product name

Number of 10-Link ports

External connection terminal

Environment tolerance

Model

II\éJX—I?ieanI(ehS/Iaster Uit 4 Screw-less clamp terminals 1P20 NX-ILM400
GX Series 8 M12 Smartclick Connector P67 GX-ILMO8C

10-Link Master Unit

*1. EtherCAT Communication Coupler Unit NX-ECC2000] or EtherNet/IP Communication Coupler Unit NX-EIC202 is necessary for the system configuration.

Software
Product name Model
Sysmac Studio "2 SYSMAGSE200 0O

*2. (X-ConfiguratorFDT for 10-Link sensor setup is included in Sysmac Studio.
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Communications Specifications

Item

Specification

Communications protocol

10-Link protocol

Baud rate

COM!1 (4.8 kbps), COM2 (38.4 kbps), or COM3 (230.4 kbps)

Topology

1:1

Communications media

Unshielded cable

Communications distance

20 m max.

Compliant standards

¢ |O-Link Interface and System Specification Version1.1.2 *
¢ |O-Link Test Specification Version1.1.2

* OMRON |O-Link products do not support the IO-Link preoperate state.




loT Flow Sensors

ESFC -

Detect Signs of Abnormalities in c€
Cooling Water by Simultaneous

Measurement of “Flow Rate +

Temperature”
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* Multi-sensing of “Flow rate + temperature” for preventing a
sudden stops or manufacturing defects.

* Various lineup of replacement adapters to enable easy
replacement of your current pressure gauges and flow meters.

* Analog current output function in addition to the 10-Link
communications function that can perform self-diagnosis of
abnormalities in the sensor itself.

$I0SUaS MO[] 1.0]

For the most recent information on models that have been certified for
& Refer to Safety Precautions on page 29. safety standards, refer to your OMRON website.

Ordering Information

Sensors [Refer to Dimensions on page 31.]

Applicable fluid Communication 1
Appearance = Control output method 10-Link baud rate Model
COM2 (38.4 kbps) E8FC-25D
. 10-Link
Liquid PNP Analog
COM3 (230.4 kbps) E8FC-25T

Note: Please contact your OMRON sales representative regarding the 10-Link setup file (IODD file).
* The applicable fluid is a liquid that does not erode the wetted part materials (for example, water or a fluid whose conductivity is equivalent to that
of water).

omRron




ESFC

Adapters [Refer to Dimensions on page 31.]
It must be selected from the adapters below.

Applicable diameter =
Appearance Nominal Nominal Thread type Materials Model
diameter A diameter B
R (taper thread) E8FC-YA-R10A
10A 3/8”
NPT (taper thread) E8FC-YA-N10A
R (taper thread) E8FC-YA-R15A
15A 1/2”
NPT (taper thread) E8FC-YA-N15A
SUS304
R (taper thread) E8FC-YA-R20A
20A 3/4”
NPT (taper thread) E8FC-YA-N20A
R (taper thread) E8FC-YA-R25A
25A 1”
NPT (taper thread) E8FC-YA-N25A

%k The applicable diameter is the size of the part shown below at the piping side.

d

I—'—l—l Piping side

Applicable diameter

Cables (Sensor I/0 Connectors)

A Cable is not provided with the Sensor. It must be ordered separately.

Type Appearance Cable Model

Straight 2m XS5F-D421-D80-F
5m XS5F-D421-G80-F

Socket on one
cable end -

L-shaped om XS5F-D422-D80-F
5m XS5F-D422-G80-F
2m XS5W-D421-D81-F
5m XS5W-D421-G81-F

Socket and plug on

cable ends 3
2m XS5W-D422-D81-F
5m XS5W-D422-G81-F

Note: Refer to Sensor I/O Connectors/Sensor Controllers on OMRON website for details.
* Straight type/L-shape type combinations are also available.

O-ring (for replacement) [Refer to Dimensions on page 32.]

Appearance Type Model

For E8FC-25[1 E8FC-YL-1

OMmRrROoN




Ratings and Specifications

ESFC

Sensors
PNP (COM2) | E8FC-25D
Model
PNP (COM3) | ESFC-25T
Applicable Nominal diameter B 3/8" 1/2" 3/4" 1"
diameter Nominal diameter A 10A 15 A 20 A 25 A

Applicable fluid

The fluid must not corrode the material of the wetted part (for example, water or a fluid
whose conductivity is equivalent to that of water).

Permissible pressure =1 10 MPa
0.6 to 14 I/min [ 1030 I/min [ 1.5 t0 60 /min |2 t0 100 V/min
Rated flow rate range - -
Inner diameter setting (10 A, 15 A, 20 A, 25 A)
Display range 0to 16 I/min 0 to 33 I/min 0 to 66 I/min 0to 110 I/min
Zero cutting flow rate =<3 0.6 I/min 1 I/min 1.5 I/min 2 I/min

Flow rate
monitoring 2

Display resolution (I/min)

0.1/1 (Selectable)

Flow rate monitoring
response time

Control output: 1.0, 2.5, 5, 10, 30,60 s

Flow rate monitoring
precision

+ (7.0% + 2.0% F.S.) or less

Flow rate repeatability / F.S.
(prescribed for each
response time)

1s:+3.5%, 2.5s: +2.5%, 5 s: £1.6%, 10 s: +1%, 30 s: +£0.8%, 60 s: +0.6%

Ambient temperature
characteristics =<4

+1.0% F.S./10°C

Hysteresis Variable
Temperature monitoring o
rated range 010 85°C
Temperature .
c— Temperature monitoring o
monitoring *5 precision +2.5°C
Temperature repeatability |+0.5°C

Control output
judgment
(selectable)

Standard mode

Judge if the measured value is the threshold value or more (or less).

Window mode

Judge if the measured value is within the upper and lower limits.

Display method

Numerical value indication: 4-digit 7-segment white LED with inverting function

Status indicators: The content of indication is selectable from green, orange, red,
and OFF.

OUT1 operation (orange), OUT2 operation (orange)

Unit indicator: I/min (White), % (White), °C (White), ST (White)
Communication indicator:  Lighting when communications are in progress (green)

Output indicator:

Delay setting

1t0 9999 ms (Select a function from invalid, ON delay, OFF delay, and one-shot.)

Connection method

M12, 4-pole connector type

Output chi
(selectable)

Control output

Flow rate control output (N.O./N.C.)
E8FC-25D/-25T: PNP
30 VDC or less, Class 2, 100 mA max., residual voltage 1 V or less

Pulse output

1/10/ 100/1000 |

Output ch2
(selectable)

Control output

Flow rate control output (N.O./N.C.) / temperature control output (N.O./N.C.)
E8FC-25D/-25T: PNP
30 VDC or less, Class 2, 100 mA max. residual voltage 1 V or less

Analog current output <7

Flow rate analog output /temperature analog output
Current output 4 to 20 mA (maximum load resistance 350Q or less)
(Display value + 2% of F.S.)

Pulse output

1/10/ 100/1000 |

External input

Smart tuning, One-point tuning,
short-circuit current 1.5 mA or less, input time 20 ms or more

OmRON
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PNP (COM2) | EBFC-25D
Model
PNP (COM3) | EBFC-25T
10-Link specification Ver 1.1
E8FC-25D: COM2 (38.4kbps)
EETE /D E8FC-25T: COM3 (230.4Kbps)
10-Link ize:
Data length PD Size: 6 byte

OD Size: 1 byte (M-sequence type: TYPE_2_V)

Minimum cycle time

E8FC-25D (COM2): 3.2 ms
E8FC-25T(COM3): 2.0 ms

Power supply

Power supply voltage

15 to 30 VDC (including 10% ripple (p-p)), Class 2

Power consumption

2,880 mW or less
(When power supply voltage is 30 V, current consumption must be 96 mA or less.
When power supply voltage is 15 V, current consumption must be 192 mA or less.)

Protection circuit

Power supply reverse connection protection, output short-circuit protection, and output
reverse connection protection

Environment

Ambient temperature
range

-20 to 80°C in operation and storage, respectively (no condensation)

Applicable fluid
temperature

0 to 85°C (no icing on the pipe surface)

Ambient humidity range

35 to 85%RH in operation and storage, respectively (no condensation)

Withstand voltage

500 VAC 50/60 Hz 1min

Vibration resistance

10 to 2000 Hz, double amplitude 1.5 mm, 2 hours in X/Y/Z direction each

resistance (destruction)

(Sdr:::ru::etisci;t)ance 500 m/s?, three times in X/Y/Z direction each

Protective structure IP67

Pollution degree 3

Altitude 2,000 m or less

Installation place Indoor
Materials Wetted part Detecting unit: SUS304L, O-ring: FKM

Other than wetted part Head: PPSU, display unit: PES, button: PBT, chassis: SUS304L, nut: SUS304
Weight Approx. 190 g

Accessories

* Ferrite core x 1 (TDK's Model ZCAT1 730-0730A)

* User's manual (Japanese, English, and Chinese), one each
e Compliance sheet

¢ Index list

*1. Even instantaneous pressure fluctuation such as water hammer must be within the permissible pressure.

*2. The flow rate precision is defined based on the values measured in Omron's pre-shipment adjustment facility using water at the ordinary
temperature (approx. 23°C).
In the ordinary temperature environment (approx. 23°C), install the product with the long side of the chassis holding unit toward the upstream
of the pipe.
The measured value might vary due to fluid pulsation or pipe clogging.

3. Cutting to zero is the function outputting the flow rate less than the minimum rated flow rate as zero.

*4. The ambient temperature characteristics are defined based on the values measured in the following environment using water at the ordinary
temperature (approx. 23°C) flowing at 30 I/min.
In ordinary temperature environment (approx. 23°C) / pipe diameter 20A / straight pipe length 200 mm or more / recommended joint (KITZ's
PTZ-20A) / dedicated adapter (E8FC-YA-R20A) / Install the product with the long side of the chassis holding unit toward the upstream of the
pipe.

*%5. The temperature precision is defined based on the values measured in the following environment using water.
In ordinary temperature environment (approx. 23°C) / pipe diameter 20A / straight pipe length 200 mm or more / recommended joint (KITZ's
PTZ-20A) / dedicated adapter (E8FC-YA-R20A) / Install the product with the long side of the chassis holding unit toward the upstream of the
pipe.

*6. If the pipe temperature exceeds 70°C, do not contact any cables with the pipe.

*7. Do not connect analog current output with the master unit of 10-Link. Otherwise, the unit might fail.

OMmRON




I/0 Circuit Diagrams

ESFC

PNP output
Model Output 1/0 Circuit Diagrams:k
mode External input mode Control output mode Analog current output mode
+V +V L
1 o 1
External
Standard OUT1 OuT1
Vo Flow @ Flow @
mode sensor L 151030 L 151030 | | sensor L 151030 |08
(SIO EXTIN vDC vVDC 100 mA| VDC =]
mode) % or less —
=9
—_
| S
=
78]
<)
Z
E8FC-25D 38
EBFC-25T 7]
+V +V +V +V
D———-A4 A
(o7[e] 4C/C! v (7] cnQ
10-Link Flow 10-Link Flow 10-Link
mode sensor master sensor master
DI/DO DI/DO
2——2
3 3
ov ov

% Pin 2 input/output can be switched with either the operation buttons or the I0-Link communication command “Pin 2 switching mode selection”.

Connector Pin Arrangement

@

Applicable connector code: XS5F / XS5W series
Applicable 10-Link master unit: NX/GX series

E8FC-25D
Pin No. E8FC-25T
Standard 1/0 mode 10-Link mode
(1) +V +V
(2) EXTIN/Analog/OUT2 3 Analog/OUT2 =k EXTIN: External input
(3) oV ov Q: Control output
@ c/Q c/iQ C: |0-Link communications

% Pin 2 input/output can be switched with either the operation buttons or the 10-Link communication
command, “Pin 2 switching mode selection”.
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ESFC
Timing Charts

The PNP output is described below by using the flow rate control output of OUT1 as an example.
The activity is the same even when temperature control output is selected in OUT2.

PNP output

N.O./N.C. Timing charts 2
Model Output mode | setting i
%1 Standard mode Window mode
Flow rate Flow rate
Threshold Threshold|- — — — — — —
level levelH [~ — = 7 7 ‘ Hysteresis
Threshold — ——— = Hysteresis
level.L 17 - 7:7 - ! -
N
N.O. 3 S -
o | ! ! 1 Time
! I I I
OUT1 control ON QOUT1 control ON ‘ ‘
output OFF output OFF
i
OUT1 operation ~ ON OUT1 operation ~ ON [
indicator (orange) OFF indicator (orange)
OFF
Standard I/0 T ! N
mode
(S|O mode) Flow rate Flow rate
Threshold |- — — — — = - il il
Threshold level.H Hysteresis
level Threshold — —— —— —\g 1 —Hysteresis
level.L ! I ! !
I i I I
N.C. S S
3 1 ! ! Time
I
S::;th""‘" OUTicontrol  ON o
output OFF |
o resin O ouTi rion
OFF indicator (orange) OFF |
' ! ' ! I I
Flow rate Flow rate
E8FC-25D Threshold Threshold
reshol
E8FC-25T level level.H
Threshold
level.L
N.O. =3
Communication Communication Liohti
indicator (Green) Lighting indicator (Green) -ighting
' I ! I I
QOUT1 control output 1 OBUT11 CE_’::;OI output 1 u
(Byte1_bit0) o (Byte1_bit0) 0 ‘
' ] ] | |
i ON
OUTH operation ON - Pgﬁtoperatlon u
indicator (orange) OFF indicator (orange)  oFF : ‘ ‘ ‘
. ! 1
10-Link mode :
Flow rate Flow rate
Threshold|- — — — — — — —-—— =
Threshold level.H Hysteresis
level Threshold = == == — Hysteresis
level.L
N.C. |
Communication Lighii Communication
indicator (Green) ~ -ighting indicator (Green) Lighting
|
OUT1 control output 1 OUT1 control output 1
(Byte1_bit0) 0 (Byte_bit0) 0
OUT1 operation ON -—- OUT1 operation ON
indicator (orange) OFF : indicator (orange) OFF

*1.The N.O./N.C. setting can be changed by the operation buttons or IO-Link communications.

%2. The timer function can be set individually for OUT1 and OUT2 by the operation buttons or I0-Link communications.
(Selection of ON delay, OFF delay, or one-shot function, and selection of a timer time from 1 to 9999 ms)

Refer to the next page.
*3. Factory default
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Detection
level

Detection
level

ON delay N.O. One-shot N.O.
OFF —— -
ON :
N.C. N.C. ! .
OFF
Detection o
level %
]
OFF delay N.O. g
&
N.C. a
(@}
=
w2
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ESFC
Nomenclature

[Status indicators: green/orange/red]
Lit up according to the measured value and
setting of Flow rate and temperature.

[Communication indicator: green]
Lit up when 10-Link communications

[Unit indicator: white] are in progress.

Displays the current unit setting.
[Output indicator: orange]

[ST indicator: white] Lit up when output is ON.

Lit up when smart tuning is executed.

[Measured value: white digital]
Displays the measured value.

Mode switching

[MODE] button

Calls a menu, selects (determine) a
menu, and switches the unit.

Switch setting

[UP/DOWN] button

Changes the threshold value and
setting parameters.

OMmRrROoN




Safety Precautions

Be sure to read the precautions for all models in the website at: http://www.ia.omron.com/.

Warning Indications

Indicates a potentially hazardous situation
which, if not avoided, will resultin minor or
moderate injury, or may result in serious

injury or death. Additionally, there may be
significant property damage.

Indicates a potentially hazardous situation
(o: 101 (o]t} which, if not avoided, may result in minor

or moderate injury or in property damage.

Precautions for | supplementary comments on what to do
Safe Use or avoid doing, to use the product safely.

Supplementary comments on what to do
Precaution for |oravoid doing, to prevent failure to

Correct Use operate, malfunction or undesirable effect
on product performance.

Meaning of Product Safety Symbols

General Prohibition
Indicates the instructions of unspecified prohibited
action.

General caution
Indicates unspecified general alert.

Caution, explosion
Indicates the possibility of explosion under specific
conditions.

Caution, high temperature
Indicates the possibility of injuries by high
temperature under specific conditions.

The product might fail or be destroyed.
Do not impress any pressure exceeding the rated
value even instantaneously.

The product might fail or be damaged.
Do not stand on the sensor, or add excessive load.

The fluid in the pipe might spout out. Tighten the
prescribed O-ring to the pipe.

> B>

A\ Caution

The product might fail or be damaged. Piping, wiring,
maintenance, and checkup must be done by
operators with expertise.

The product might be damaged or fire.
Do not short-circuit load.

The product might be damaged or fire.
Be careful with polarity of the power supply to avoid
incorrect wiring.

The user might get burned.

The sensor surface temperature rises depending on
the operating condition such as ambient temperature,
power supply voltage, or fluid temperature.

Be careful when operating or cleaning the product.

BB BI>

Caution, fire
Indicates the possibility of fires under specific
conditions.

>BB>0

Precautions for Safe Use

A WARNING

This product is not designed or rated for ensuring
safety of persons either directly or indirectly.
Do not use it for such purpose.

The specification of this product is not for beverage,
food, or medical chemicals.

Do not use this product for the device contacting
beverage, food, or medical chemicals.

Do not use the product with voltage in excess of the
rated voltage.
Excess voltage may result in malfunction or fire.

This product is not assumed to be used in explosion-
proof areas.
Do not use the product in explosion proof areas.

Never use the product with an AC power supply.
Otherwise, explosion may result.

> 00

The following items are necessary for ensuring safety, so be sure to

observe them.

* Do not use the product in the following installation areas.

(1) Locations subject to direct sunlight

(2) Locations subject to condensation due to high humidity

(8) Locations subject to corrosive gas

(4) Locations subject to vibration or mechanical shocks exceeding
the rated values

(5) Locations subject to exposure to water, oil, chemicals

(6) Locations subject to stream

(7) Locations subjected to strong magnetic field or electric field

Do not use in an environment exposed to an inflammable/

explosive gas

Do not use in an ambient atmosphere or environment exceeding

the rating.

Although the product is classified into IP67, do not use it in water,

under the rain, or outdoor.

Do not use the product for any inflammable, explosive, or corrosive

fluids.

Do not froze or solidify the fluid. Otherwise, the product might fail

or be damaged.

Provide a relief valve to prevent the circuit from liquid sealing.

The surface temperature of the sensing part may increase. Use

caution while operating and cleaning the product.

Make sure safety before installing/replacing the sensor, for

example, stop the machine or depressurize the fluid.

In order to ensure safety of user operations and maintenance,

install the product apart from high-pressure equipment or power

equipment.

When revolving the product, support the chassis holding part with

a spanner.

Wire this product separately from high-pressure wire or power

wire. If wiring together with such wire or in the same duct, this

product might receive induction, which might cause malfunctioning
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ESFC

or damages.

Be sure to turn OFF the power before wiring.

Do not wire with a wet hand.

Use this product under the rated or smaller load. Otherwise, the
product might be damaged or catch fire.

Connect load correctly.

If the load and sensor use separate power supplies, turn ON the
sensor's power first.

Process unwired terminals so that they do not contact other wire or
equipment.

Do not use the product with the main unit damaged.

Be careful with the sharp screw parts.

Do not pull connected cables hard.

Do not use organic solvents such as thinner or alcohol for cleaning
because they deteriorate the degree of protection and indication
performance.

Do not try to disassemble, repair, or alter the main unit.

If disposing this product, handle it as industrial waste.

This product is certified by the UL standard based on the
assumption that Class 2 circuits are used. Operate this product
using Class 2 power supply in the United States or Canada.

Use cables of Omron model XS5F-D4 series or model XS5W-D4
series.

The = — = mark shown on the sensor nameplate means direct
current.

Electromagnetic environment: Industrial electromagnetic
environment (EN 61326-1 Table2)

Precaution for Correct Use

Do not use this product as a measuring apparatus for commercial
transactions.

Do not use this product for any fluids containing impurities.

If the fluid is non-conductive and the pipe is made of resin, ground
the chassis.

Use the product in the condition that the fluid temperature is higher
than the ambient temperature. For preventing condensation, use
the product as dehumidifying by air conditioning and 30 cm or more
apart from cold pipes.

Do not add excessive impart such as falling or collision.

Do not touch the detecting unit with bare hands.

Apply grease to the thread parts to prevent them from getting hard
to remove due to seizure.

Fasten by the prescribed torque.

When using a cable of which diameter is different from that of the
recommended cable, prepare a ferrite core suitable for the cable
diameter separately.

If using the product in 10-Link mode, keep the wiring length
between the master unit and sensor 20 m or less.

Just after the power is turned ON, it might take long for the
measured value to get stable according to the operating
environment.

Do not connect with the IO-Link master unit in analog output mode.
This product might be damaged depending on the specification of
the 10-Link master.

Do not push the button with something sharp such as a screwdriver
because doing so might damage the button.

If using the product in an environment subject to sharp temperature
variation, evaluate the product in the environment in advance.
When implementing maintenance, use a soft brush or waste cloth
so as not to damage the detecting unit or O-ring.

When replacing the O-ring, prevent dust/dirt from being mixed into
the O-ring.

Use the product in an environment at altitudes less than 2,000 m.
Use the product in an environment of pollution degree 3.

OMmRrROoN

Piping Method

* Use the adapter according to the connection pipe diameter of the
piping.

* Install the sensor such that its tip is in contact with the fluid.

* In the case of horizontal piping, it is recommended to install the
sensor from the side.

* In the case of vertical piping, it is recommended to install the
sensor such that the flow is from the bottom to the top.

* When revolving the product, support the chassis holding part with
a spanner.

e
G b

Short side of chassis holding unit

Water current

L =0
%DH ( zogD
1

Holding unit

Recommended tightening
torque 25+5 Nem

<Dedicated adapter>
E8FC-YA-R10A E8FC-YA-N10A
E8FC-YA-R15A E8FC-YA-N15A
E8FC-YA-R20A E8FC-YA-N20A
E8FC-YA-R25A E8FC-YA-N25A

<Recommended Pipe joint>
KITZ's
PTZ-10A
PTZ-15A
PTZ-20A
PTZ-25A

Pipe joint




ESFC

. A Unit:
DI me n S I O n S Tolerance class IT16 applies to dimensions in this data sheet unless otherwige ::)ecli:::z
Sensors
loT Flow Sensor
E8FC-2501
(= 34 dia.» f=— 44.50—
fa==n\ /&7
M12x1 I]
] u ] o4 g
® = 1] ==
26 e
[H s S
U1 % £
78]
(€]
j=3
55 38
7
5 dia.
Sl (27.50)
Adapters

E8SFC-YA-R10A
E8FC-YA-N10A

E8SFC-YA-R15A
E8SFC-YA-N15A

‘47 L 4"

M18x1.5 M18x1.5
sl ™ ﬁ _
LL 10£ 8 10
¥
151-5 (41) 183 (389
*HDJH 125 1| s
10.SI Y * 1%5/ i ‘
Thread Thread:k ‘
R/NPT:

& The specification

k The specification for each model is shown in the table

for each model is shown in the table below. below.
Model E8FC-YA-R10A | E8FC-YA-N10A Model E8FC-YA-R15A | E8FC-YA-N15A
Applicable diameter 10A Applicable diameter 15A
Threaded R3/8 | NPT3/8 Threaded R1/2 | NPT1/2
E8SFC-YA-R20A 20w E8FC-YA-R25A 20—
ESFC-YA-N20A E8FC-YA-N25A
M18x1.5 M18x1.5 ‘
|
| |
s L] o sl | 10
ad S st
8y (35) f 1 @9
t ‘ 17 17 ‘ 19
15 ‘
P A |
Threads Thread !
R/NPT:¢

%k The specification for each model is shown in the table

*k The specification

below. for each model is shown in the table below.
Model E8FC-YA-R20A | E8FC-YA-N20A Model E8FC-YA-R25A | ESFC-YA-N25A
Applicable diameter 20A Applicable diameter 25A
Threaded R3/4 | NPT3/4 Threaded ™ | NPT
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O-ring
E8SFC-YL-1
view A-A
Cables
Sensor I/0 Connectors (M12, Socket on one cable end) Sensor I/0 Connectors (M12, Socket and plug on cable ends)
Straight Straight/straight
XS5F-D421-D80-F XS5W-D421-D81-F
XS5F-D421-G80-F XS5W-D421-G81-F
L (cable length)
40.7 M12x1
= (C =—or ——— 149da = o K =i 14.1 dia.
= [ HH 0] —_—_— = %T—”—LMJJ@ |
— SO—J—LS 407 Li ar—
50 f¢+————————L (cable length) ——————————|
L-shaped L-shaped/L-shaped
XS5F-D422-D80-F XS5W-D422-D81-F
XS5F-D422-G80-F XS5W-D422-G81-F

L (cable Iength)4>‘

%so 5 ‘

L (cable length)

Terminal No. Cable conductor
Cable conductor U—\ _/—u cladding color
cladding color @ Brown
Brown T W > White
[\ - ® Blue
]~ White T\ ]
{—Blue Black
Black _\_ﬂ

Female (socket) Male (plug)
Contact side Contact side
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loT Pressure Sensors

ESPC .

Detect Signs of Abnormalities in ce
Cooling Water and Hydraulic Oil by
Simultaneous Measurement of

“Pressure + Temperature” S

* Multi-sensing of “Pressure + temperature” for preventing a
sudden stops or manufacturing defects.

* Various lineup of replacement adapters to enable easy
replacement of your current pressure gauges and flow meters.

* Analog current output function in addition to the 10-Link
communications function that can perform self-diagnosis of
abnormalities in the sensor itself.

For the most recent information on models that have been certified for
safety standards, refer to your OMRON website.

A Refer to Safety Precautions on page 42.

o
o
—]
-
=
@
173
Z
=
@
7e]
@
j=1
[72]
o
=
w2

Ordering Information

Sensors [Refer to Dimensions on page 44.]

. . Rated pressure Communication .
Appearance Applicable fluid % range Control output method 10-Link baud rate Model
-Li COM2 (38.4 kbps E8SPC-010D-E
Liquid and gas -0.1t0 1 MPa PNP 10-Link ( ps)
Analog COM3 (230.4 kbps) E8PC-010T-E
-Li COM2 (38.4 kbps E8PC-100D-E
0t0 10 MPa PNP 10-Link ( Ps)
Analog COMS3 (230.4 kbps) E8PC-100T-E
Liquid COM2 (38.4 kbps) E8PC-400D-E
10-Link
0 to 40 MPa PNP
Analog COM3 (230.4 kbps) E8PC-400T-E

Note: Please contact your OMRON sales representative regarding the 10-Link setup file (IODD file).
% The applicable fluid is a liquid that do not erode the liquid contact part materials (such as water, glycol solution, and oil).
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Adapters [Refer to Dimensions on page 44.]
It must be selected from the adapters below.

Nominal diameter of thread

Appearance Type Nominal Nominal Thread type Materials Model
diameter A diameter B
R1/8 male 6A 1/8" R (taper thread) SUS304 E8PC-YA-A18
R1/4 male 8A 1/4" R (taper thread) SUS304 ESPC-YA-A14
R3/8 male 10A 3/8" R (taper thread) SUS304 E8PC-YA-A38
G1/4 female 8A 1/4" G (parallel thread) | SUS304 E8SPC-YA-B14N
NPT1/8 male 6A 1/8" NPT (taper thread) | SUS304 E8PC-YA-C18
NPT1/2 male 8A 1/4" NPT (taper thread) | SUS304 E8PC-YA-C14

% The nominal diameter of the thread is the size of the part shown below on the adapter.

,_| Piping side
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Cables (Sensor /O Connectors)

A Cable is not provided with the Sensor. It must be ordered separately.

Type Appearance Cable Model
Straight 2m XS5F-D421-D80-F
5m XS5F-D421-G80-F
Socket on one
cable end B
L-shaped 2m XS5F-D422-D80-F
5m XS5F-D422-G80-F
2m XS5W-D421-D81-F
5m XS5W-D421-G81-F
Socket and plug on
cable ends :i
2m XS5W-D422-D81-F
o]
5m XS5W-D422-G81-F =
a~}
Note: Refer to Sensor I/O Connector/Sensor Controller on your OMRON website for details. §
s Straight type/L-shape type combinations are also available. Z
=
(4]
Throttle (for replacement) [refer to Dimensions on page 45.] %
If the excessive pulsation or surge voltage is expected, use a throttle. Install it inside the adapter and use. 2
~
Appearance Type Material Model Installation method =
For a male adapter SUS304 E8SPC-YS Pressure sensor
Throttle
For a female adapter SUS304 E8PC-YS-N j
Adapter

O-ring (for replacement) [Refer to Dimensions on page 45.]

Appearance Type Model
For ESPC-0100] E8PC-YL-1 =
For EBPC-100[1/-400(] E8PC-YL-2
Female for adapter G1/4 E8PC-YL-3

& Provided with the sensor.
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Ratings and Specifications

Sensors
Model PNP(COM2) | EBPC-010D-E E8PC-100D-E E8PC-400D-E
ode
PNP(COMS3) | EBPC-010T-E E8PC-100T-E E8PC-400T-E
Rated pressure range -0.1to 1 MPa 0to 10 MPa 0 to 40 MPa
Display range -0.20 to 1.10 MPa -0.10 to 11.00 MPa -0.10 to 44.00 MPa
Withstand pressure %2 4 MPa 30 MPa 50 MPa
Burst pressure 8 MPa 60 MPa 80 MPa
Display resolution 0.001 MPa 0.01 MPa 0.01 MPa
Applicable fluid ) o . .
temperature %3 20 to +100°C (no icing or condensation)
Pressure Pressure response time | Control output: Select 3 to 6000 ms
monitoring =1 *4 Analog output: Set value + 2 ms (90% response)
Pressure monitoring
precision +1.0% of F.S. or less
Pressure repeatability 55 |+0.3% of F.S. or less
Ambient temperature o o
characteristics =6 +0.6% of F.5./10°C
Hysteresis Variable
Pressure type Gauge pressure
Temperature monitoring | _ 5
rated range 2010 100°C
Temperature o
S Temperature monitoring o
monitoring *7 precision +4°C
Temperature repeatability | +1°C
Control output Standard mode Judge if the measured value is the threshold value or more (or less).
judgment
l(sel%ctable) Window mode Judge if the measured value is within the upper and lower limits.

Compatible fluid

Gas and fluid not corroding the material of the wetted part (such as water, glycol solution, and
oil)

Display method

Numerical value indication: 4-digit 7-segment white LED with inverting function

Status indicator: Normal operation (green), status indication (orange), and error
(red) The content of status indication is selectable.

OUT1 operation (orange), OUT2 operation (orange)
E8PC-LICICIC): MPa (white),

E8PC-LICICI-E: MPa (white), bar (white), psi (white), °C (white)
Lighting when communications are in progress (green)

Output indicator:
Unit indication:

10-Link indicator:

Delay setting

1t0 9999 ms
(Select a function from invalid, ON delay, OFF delay, and one-shot.)

Connection method

M12, 4-pole connector type

Connecting diameter

G3/4 male (Use the optional adapter to convert the diameter) Connection strength 20 N-m

Output ch1

(selectable) Control output

Pressure control output (N.O./N.C.)
E8PC-LIICID/T: PNP
30 VDC or less, Class 2, max. 100 mA, residual voltage 1 V or less

Control output

Pressure control output (N.O./N.C.) / temperature control output (N.O./N.C.)
E8PC-LIICID/T: PNP
30 VDC or less, Class 2, 100 mA max., residual voltage 1 V or less

Output ch2

(selectable) Analog current output 8

Pressure analog output / Temperature analog output
Current output 4 to 20 mA (maximum load resistance 350Q or less)
(Display value + 2% of F.S.)

External input

One-point teaching, zero point adjustment input (selectable, initial status: invalid)
short-circuit current 1.5 mA or less, input time 20 ms or more

OMmRON
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Model PNP(COM2) | EBPC-010D-E E8PC-100D-E E8PC-400D-E
ode
PNP(COM3) | EBPC-010T-E E8PC-100T-E E8PC-400T-E
10-Link specification Ver 1.1
E8PC-[JID: COM2 (38.4kbps)

RTEILE ESPC-IIIT: COMS3 (230.4Kbps)
10-Link ize:

Data length PD Size: 6 byte

OD Size: 1 byte (M-sequence type: TYPE_2_V)

Minimum cycle time

E8PC-CILITID (COM2): 3.2 ms
E8PC-CICICIT (COM3): 2.0 ms

Power supply

Power supply voltage

10 to 30 VDC (including 10% ripple (p-p)), Class 2

Power consumption

1,200 mW or less
(When power supply voltage is 30 V, current consumption must be 40 mA or less.
When power supply voltage is 10 V, current consumption must be 120 mA or less.)

Protection circuit

Power supply reverse connection protection, output short-circuit protection, and output
reverse connection protection

Environment

Ambient temperature
range

-20 to 80°C in operation and storage, respectively (no condensation)

Ambient humidity range

-35 to 85%RH in operation and storage, respectively (no condensation)

Vibration resistance
(destruction)

1000 VAC, 50/60 Hz, 1 min. between current-carrying parts and case

Shock resistance
(destruction)

10 to 2000 Hz, double amplitude 1.5 mm, 2 hours in X/Y/Z direction each

resistance
Impact (endurance) 500 m/s?, three times in X/Y/Z direction each
Protective structure P67
Pollution degree 3
Altitude 2,000 m or less
Installation place Indoor
Material Wetted part Pressure port: SUS304L, diaphragm pressure port: Al20s3 (alumina), O-ring: FKM
Other than wetted part Head: PPSU, display unit: PES, button: PBT, chassis: SUS304L
Weight Approx.190 g

Accessories

¢ Throttle (Model EBPC-YS and ESPC-YS-N), one each

O-ring x 1 (Model E8PC-010: Model EBPC-YL-1, Model E8PC-100/400: Model ESPC-YL-2)
Ferrite core x 1 (TDK's Model ZCAT1730-0730A)

User's manual (Japanese, English, and Chinese), one each

Compliance sheet

¢ Index list

*1. The pressure precision is defined based on the values measured in the ordinary temperature environment (approx. 23°C) using water at the
ordinary temperature (approx. 23°C).

*2. Even instantaneous pressure fluctuation such as water hammer must be within the withstand pressure. If instantaneous pressure fluctuation
is expected, use the throttle included in the package.

*3. If the pipe temperature exceeds 70°C, do not contact any cables with the pipe.

*4. The maximum actual response time has error of 1 ms when the set response time is 3 to 10 ms, 5 ms when itis 11 to 100 ms, and +5% when
itis 101 ms or more.

*%5. The pressure repeatability is the error of the detection point when pressure is applied repeatedly in the ordinary temperature environment
(approx. 23°C) using water at the ordinary temperature (approx. 23°C) in the rated pressure range.

6. The ambient temperature characteristics are prescribed based on the value measured using oil as applying a pressure value of 50% of the
maximum rated pressure.

7. The temperature monitoring precision is prescribed based on the value measured using water.
Temperature measurements are affected by both of the temperatures, the medium and the piping.
Temperature measuring elements are installed on the back surface of the piezoelectric element (inside the product) and used to measure the
temperature. It might take long for the measured value to get stable according to the heat transmission speed.

*8. Do not connect analog current output with the master unit of 10-Link. Otherwise, the unit might fail.
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I/0 Circuit Diagrams

PNP output
I/O Circuit Diagrams 3¢
Model Output : g
mode External input mode Control output mode Analog current output mode
] +V +V +V
External
input
Standard Lourt Py Lo oUT1
1/0 mode Pressure
S0 || Soneor —- 101000 || Pressure L 101030 || sensor L 101030
mode) EXTIN vbe vee l??ersnsA
2
100 mA
orless
E8PC-LILICID-E
E8PC-[ILCIT-E
+V +V +V +V
(o7[e] cQ (o7e] cnQ
; H—— (@ H——— 4 )
10-Link Pressure 10-Link Pressure 10-Link
mode sensor master sensor master
DI/DO DI/DO
? b (2
3 3
ov ov

% Pin 2 input/output can be switched with either the operation buttons or the 10-Link communication command, “Pin 2 switching mode selection.”

Connector Pin Arrangement

2) Applicable OMRON connector cables: XS5F/XS5W Series
Applicable 10-Link master unit: NX/GX series

E8PC-[ILICID-E
Pin No. E8PC-LILIOIT-E
Standard I/0 mode 10-Link mode
(1) +V +V
2) EXTIN/Analog/OUT2 =k Analog/OUT2 )
EXTIN: External input
(3) ov ov Q: Control output
4 c/Q cQ C: |0-Link communications

% Pin 2 input/output can be switched with either the operation buttons or the 10-Link communication
command, “Pin 2 switching mode selection.”
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Timing Charts

The timing chart is described below by using the pressure control output of OUT1 as an example.
The activity is the same even when temperature control output is set in OUT2.

PNP output

N.O./N.C. Timing charts =<2
Model Output mode | setting -
o Standard mode Window mode
Pressure Pressure
Threshold Threshold
level level.H
Threshold
level.L
N.O. =3 ‘ ‘ -
I | Time
OUTY control ~ ON - OUTH control
output output
OFF ‘ ‘
OUT1 operation ~ ON OUT1 operation ~ ON
indicator (orange) OFF indicator (orange)
OFF
Standard I/O 1 ! oo
mode
(SI0 mode) Pressure Pressure o
o
Threshold |- — — — — — - = 2T T jeieresi —
Threshold level.H yeteresis o~
level Threshold £ —— — — —N\g 1 — Hysteresis 3
level.L }77w77}77} - w2
Lo £
I | =
N.C. _ ‘ a
! ! ! ! Time (UDJ
OUT1 control ON OUT1 control ON i ‘ B
output 7]
OFF output OFF o
) ] =
.Ollj.llT1toperat|on ON OUT1 operation ~ ON @
indicator (orange) OFF indicator (orange) OFF
l I , ! I i
Pressure & Pressure
E8PC-LILJLID-E Threshold Threshold
E8PC-LICICIT-E level level.H
Threshold
level.L
N.O. =3
Communication Communication Lightin
indicator (Green) Lighting indicator (Green) 919
i
OUT1 control output 1 OBU;I—11CE::;OI output 1
(Byted_bit0) o (Byte1_bit0) 0
1 ]
i ON
OUT1 operation ON - 2:.1;2?9?;:2
indicator (orange) OFF i (orange) - oFF 1
. ' ]
10-Link mode
Pressure Pressure
Threshold |- — — — — — — T T T eteres
****** { —  — Hysteresis
Threshold level.H ! | )
level Threshold et e 1 — Hysteresis
level.L [
| ! 1 1
R
| . : | Time
N.C. : L
Communication Communication
indicator (Green) L9Nting indicator (Green) -9ting
OUT1 control output 1 OUT1 control output 1
(Byte1_bit0) (Byte1_bit0) 0
OUT1 operation OUT1 operation ON
indicator (orange)  OFF indicator (orange) OFF

*1.The N.O./N.C. setting can be changed by the operation buttons or I0-Link communications.
k2. The timer function can be set individually for OUT1 and OUT2 by the operation buttons or |O-Link communications.
(Selection of ON delay, OFF delay, or one-shot function, and selection of a timer time from 1 to 9999 ms)
Refer to the next page.
*3. Factory default
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Detection Detection
level level - ! \
ON delay N.O. One-shot NO. I ;
OFF 0 T —
D
N.C. N.C. ON ! | .
OFF 0 ‘
Detection
level
OFF delay N.O.
N.C.
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Nomenclature

[Status indicators: green/orange/red]
Lit up according to the measured value and
setting of pressure and temperature.

[Communication indicator: green]
Lit up when 10-Link communications

[Unit indicator: white] are in progress.

Displays the current unit setting.
[Output indicator: orange]
Lit up when output is ON.

[Measured value: white digital]
Displays the measured value.

Mode switching
[MODE] button
Calls a menu, selects (determine) a
menu, and switches the unit.

Switch setting

[UP/DOWN] button

Changes the threshold value and
setting parameters.

Ll
o
=
a~}
-
a
[72]
&
=
(4]
70
a
=]
72
(@]
=)
w2
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Safety Precautions

Be sure to read the precautions for all models in the website at: http://www.ia.omron.com/.

Warning Indications

Indicates a potentially hazardous situation

which, if not avoided, will result in minor or
Warning moderate injury, or may result in serious
injury or death. Additionally, there may be
significant property damage.

. Indicates a potentially hazardous situation
(o101 {{s]s MMl which, if not avoided, may result in minor

or moderate injury or in property damage.

Precautions for | sypplementary comments on what to do
Safe Use or avoid doing, to use the product safely.

: Supplementary comments on what to do
Precaution for | or avoid doing, to prevent failure to

Correct Use operate, malfunction or undesirable effect
on product performance.

Meaning of Product Safety Symbols

General Prohibition
Indicates the instructions of unspecified prohibited
action.

General caution
Indicates unspecified general alert.

Caution, explosion

Indicates the possibility of explosion under specific
conditions.

Caution, high temperature
Indicates the possibility of injuries by high
temperature under specific conditions.

Caution, fire

Indicates the possibility of fires under specific
conditions.

> >0

A WARNING

This product is not designed or rated for ensuring
safety of persons either directly or indirectly.
Do not use it for such purpose.

The specification of this product is not for beverage,
food, or medical chemicals.

Do not use this product for the device contacting
beverage, food, or medical chemicals

Do not use the product with voltage in excess of the
rated voltage.
Excess voltage may result in malfunction or fire.

This product is not assumed to be used in explosion-
proof areas.
Do not use the product in explosion proof areas.

Never use the product with an AC power supply.
Otherwise, explosion may result.

The product might fail or be destroyed.
Do not impress any pressure exceeding the rated
value even instantaneously.

>IP0I

OMmRON

The product might fail or be damaged.
Do not stand on the sensor, or add excessive load.

The fluid in the pipe might spout out.
Tighten the prescribed O-ring to the pipe.

> B

A Caution

The product might fail or be damaged.
Piping, wiring, maintenance, and checkup must be
done by operators with expertise.

The product might be damaged or fire.
Do not short-circuit load.

The product might be damaged or fire.
Be careful with polarity of the power supply to avoid
incorrect wiring.

The user might get burned.

The sensor surface temperature rises depending on
the operating condition such as ambient temperature,
power supply voltage, or fluid temperature.

Be careful when operating or cleaning the product.

B BB >

Precautions for Safe Use

The following items are necessary for ensuring safety, so be sure to
observe them.

» Do not use the product in the following installation areas.

(1) Locations subject to direct sunlight

(2) Locations subject to condensation due to high humidity

(3) Locations subject to corrosive gas

(4) Locations subject to vibration or mechanical shocks exceeding

the rated values

(5) Locations subject to exposure to water, oil, chemicals

(6) Locations subject to stream

(7) Locations subjected to strong magnetic field or electric field
Do not use in an environment exposed to an inflammable/
explosive gas

Do not use in an ambient atmosphere or environment exceeding
the rating.

Although the product is classified into IP67, do not use it in water,
under the rain, or outdoor.

Do not use the product for any inflammable, explosive, or corrosive
fluids.

Do not froze or solidify the fluid. Otherwise, the product might fail
or be damaged.

Provide a relief valve to prevent the circuit from liquid sealing.
Make sure safety before installing/replacing the sensor, for
example, stop the machine or depressurize the fluid.

In order to ensure safety of user operations and maintenance,
install the product apart from high-pressure equipment or power
equipment.

When revolving the product, support the chassis holding part with
a spanner.

Wire this product separately from high-pressure wire or power
wire. If wiring together with such wire or in the same duct, this
product might receive induction, which might cause malfunctioning
or damages.

Be sure to turn OFF the power before wiring.

Do not wire with a wet hand.

Use this product under the rated or smaller load. Otherwise, the
product might be damaged or catch fire.

Connect load correctly.



ESPC

If the load and sensor use separate power supplies, turn ON the
sensor's power first.

Process unwired terminals so that they do not contact other wire or
equipment.

Do not use the product with the main unit damaged.

Be careful with the sharp screw parts.

Do not pull connected cables hard.

Do not use organic solvents such as thinner or alcohol for cleaning
because they deteriorate the degree of protection and indication
performance.

Do not try to disassemble, repair, or alter the main unit.

If disposing this product, handle it as industrial waste.

This product is certified by the UL standard based on the
assumption that Class 2 circuits are used. Operate this product
using Class 2 power supply in the United States or Canada.

Use cables of Omron model XS5F-D4 series or model XS5W-D4
series.

The ———= mark shown on the sensor nameplate means direct
current.

Electromagnetic environment: Industrial electromagnetic
environment (EN 61326-1 Table2)

Precaution for Correct Use

Do not use this product as a measuring apparatus for commercial
transactions.

Do not use this product for any fluids containing impurities.

If the fluid is non-conductive and the pipe is made of resin, ground
the chassis.

Use the product in the condition that the fluid temperature is higher
than the ambient temperature. For preventing condensation, use
the product as dehumidifying by air conditioning and 30 cm or more
apart from cold pipes.

Do not add excessive impart such as falling or collision.

Do not touch the detecting unit with bare hands.

Apply grease to the thread parts to prevent them from getting hard
to remove due to seizure.

Fasten by the prescribed torque.

When using a cable of which diameter is different from that of the
recommended cable, prepare a ferrite core suitable for the cable
diameter separately.

If using the product in 10-Link mode, keep the wiring length
between the master unit and sensor 20 m or less.

Just after the power is turned ON, it might take long for the
measured value to get stable according to the operating
environment.

Do not connect with the 10-Link master unit in analog output mode.
This product might be damaged depending on the specification of
the 10-Link master.

Do not push the button with something sharp such as a screwdriver
because doing so might damage the button.

If using the product in an environment subject to sharp temperature
variation, evaluate the product in the environment in advance.
When implementing maintenance, use a soft brush or waste cloth
so0 as not to damage the detecting unit or O-ring.

When replacing the O-ring, prevent dust/dirt from being mixed into
the O-ring.

Use the product in an environment at altitudes less than 2,000 m.
Use the product in an environment of pollution degree 3.

Piping Method

* Use adapters according to the connecting diameter of the pipe.

* To use the adapter, use the prescribed O-ring.

* [f it is expected that the product receives excessive pulsation or
surge pressure, use the throttle.

* When revolving the product, support the chassis holding part with
a spanner.

¢ Mount the attached ferrite core at a position located within 10 mm
from the edge of the cable bushing when you use this product as
CE acceptable goods.

Throttle E8PC-YS

\ E8PC-YS-N

The product
can be screwed
down in the

~ adapter center.

O Ring
E8PC-YL-1

O Ring
E8PC-YL-2

Holding unit

Recommended tightening torque
20+5 Nem

O Ring <Dedicated adapter>
E8PC-YA-A18
E8PC-YA-A14
E8PC-YA-A38
E8PC-YA-B14N
E8PC-YA-C18
E8PC-YA-C14

=

% Adapter

Pipe joint

—L A
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Dimensions (Unit: mm)
Sensors
loT Pressure Sensor
ESPC-I00I-E
34 dia.
44.50 =
fﬁ\ /& Ya=——=n\
0 ] M12x1 ] H W ‘l H
@ G3/4 - 90.9
effective
length 10 4750 d
15.4o£ % L i , ’ L& jji‘
2.60 . 27.50
= : (27.50)
27 (double walled) {( Sensing part
S=7 11 dia. Depth 2.9 (E8PC-010-E)
7 dia. Depth 2.9 (E8PC-100/400-E)
%k There is no vent in EBPC-100/400-E.
Adapter
ESPC-YA-AO
ESPC-YA-CLIOI
— E dia. — o5 Model | ESPC-YA-A18 | ESPC-YA-A14 | ESPC-YA-A38 | ESPC-YA-C18 | E8PC-YA-C14
. Thread G3/4xR1/8 G3/4xR1/4 G3/4xR3/8 G3/4xNPT1/8 | G3/4xNPT1/4
B A 43.3 47.1 47.6 43.3 471
A iﬁ B 21.1
c 13
o} D 9.2 13 135 9.2 13
E 34
F 37 48 5 37 438
G 17 17 19 17 17
ESPC-YA-B14N
-—— 34 dia. —
C0.5
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Throttle
E8PC-YS E8PC-YS-N
1.2+0.10
0.5 dia. .
_ \ _(9.09)
1.2 /
I
| "
M6x0.75 ~_| ‘ | e 4T2 10‘ dia.
| i :
l l \ 16
} M6x0.75 —_| } s
‘ |
_.—
o
O-ring
E8PC-YL-1 E8PC-YL-2
22.5 dia. 15 dia. &
- T
A ta
12.8 dia. @
19.5 dia. ‘ ‘
15 —r—1.9
Cross-sectional view 24
AA Cross-sectional view
A-A
E8PC-YL-3
O Ta
17.6 dia. 1.8
Cross-sectional view

A-A

Cable

Refer to page 32 of ESFC.
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10-Link Photoelectric Sensor

E3Z-[ |-ILL]

10-Link Makes Sensor Level Information Visible and

ce

Solves the Three Major Issues at Manufacturing Sites!

Standard Photoelectric Sensor.

* Downtime can be reduced.

Notifies you of faulty parts and such phenomena
in the Sensor in real time.

* The frequency of sudden failure can be decreased.
The light incident level monitor prevents
false detection before it happens.

* The efficiency of changeover can be improved.
The batch check for individual sensor IDs significantly
decreases commissioning time.

* Three types of sensing methods and three types
of connection methods are available.

For the most recent information on models that have been certified for
safety standards, refer to your OMRON website.

Be sure to read Safety Precautions on

page 55.
Ordering Information
10-Link Model / Sensors [Refer to Dimensions on page 56.] 1 Red light 1 Infrared light
. . . . 10-Link Model ~
Sensing method Appearance Connection method Sensing distance e PNP g
E3Z-T81-IL2 2M 8
Pre-wired (2 m) Emitter E3Z-T81-L-IL2 2M @
Receiver E3Z-T81-D-IL2 2M 5’
E3Z-T81-M1TJ-IL2 0.3M @
. com2 ; w2
Pre-wired M12 connector (38.4 kbps) Emitter E3Z-T81-L-M1TJ-IL2 0.3M e}
: Receiver E3Z-T81-D-M1TJ-IL2 0.3M %
E3Z-T86-IL2 =
Standard M8 connector Emitter E3Z-T86-L-IL2
(Tgﬁﬁg?;bgﬂeiver) : - 1 Receiver E3Z-T86-D-IL2
' ,\‘ — !\ Sm E3Z-T81-IL3 2M
Pre-wired (2 m) Emitter E3Z-T81-L-IL3 2M
Receiver E3Z-T81-D-IL3 2M
CcOomM3 E3Z-T81-M1TJ-IL3 0.3M
Pre-wired M12 connector (230.4 kbps) | Emitter E3Z-T81-L-M1TJ-IL3 0.3M
Receiver E3Z-T81-D-M1TJ-IL3 0.3M
E3Z-T86-IL3
Standard M8 connector Emitter E3Z-T86-L-IL3
Receiver E3Z-T86-D-IL3
Pre-wired (2 m) E3Z-R81-IL2 2M
“1 | Pre-wired M12 connector . (3f§:ﬂ/|b2p ) | ESZ-RBI-MITUIL2 0.3M
Retro-reflective with ° Standard M8 connector 4m ' E3Z-R86-IL2
MSR function =1 [rewiedem _PI(When o 20 mm) E3Z-R81-IL3 2M
Pre-wired M12 connector COMS I 'E37 R@1-M1TJ-IL3 0.3M
(230.4 kbps)
Standard M8 connector E3Z-R86-IL3

Note: Please contact your OMRON sales representative regarding the 10-Link setup file (IODD file).

*1. The Reflector is sold separately. Select the Reflector model most suited to the application.
*2. The sensing distance specified is possible when the E39-R1S is used. Values in parentheses indicate the minimum required distance between the Sensor and Reflector.

*3. Through-beam Sensors are normally sold in sets that include both the Emitter and Receiver.
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1 Red light 1 Infrared light

Sensing method Appearance Connection method Sensing distance b':&é";':e N:::: !
Pre-wired (2 m) E3Z-D82-1L2 2M
Pre-wired M12 connector (3§?¥b2p ) | ESZ-DBZ-MITUIL2 0.3M
Standard M8 connector E3Z-D87-IL2
Pre-wired (2 m) Tm E3Z-D82-IL3 2M
Pre-wired M12 connector (23%%&5) E32Z-D82-M1TJ-IL3 0.3M
Diffuse-reflective ‘ P Standard M8 connector E3Z-D87-IL3
P, Pre-wired (2 m) E3Z-L81-IL2 2M
Pre-wired M12 connector (ng'll"b% o) | ESZ-LE1-MITUL2 0.3
Standard M8 connector 90 mm E3Z-L86-IL2
Pre-wired (2 m) (narrow beam coM3 E3Z-L81-IL3 2M
Pre-wired M12 connector (230.4 kbps) E3Z-L81-M1TJ-IL3 0.3M
Standard M8 connector E3Z-L86-IL3

Note: Please contact your OMRON sales representative regarding the 10-Link setup file (IODD file).

Accessories (Sold Separately)
Slit (A Slit is not provided with Through-beam Sensors) Order a Slit separately if required.

Slit width Se";';g_:;tma nee M'“'"(‘F‘":;  detectable g)b’ec‘ Model Contents
0.5-mm dia. 50 mm 0.2-mm dia. E39-S65A

1-mm dia. 200 mm 0.4-mm dia. E39-S65B

2-mm dia. 800 mm 0.7-mm dia. E39-S65C (Contains%'ri’fssfitr both the
0.5x 10 mm im 0.2-mm dia. E39-S65D Emitter and Receiver)

1x10 mm 2.2m 0.5-mm dia. E39-S65E

2x 10 mm 5m 0.8-mm dia. E39-S65F

Reflectors (Reflector required for Retroreflective Sensors) A Reflector is not provided with the Sensor. Be sure to order a Reflector separately.

Sensing distance *
Name E3Z-R Model Quantity Remarks
Rated value Reference value
3 m (100 mm) - E39-R1 1
4 m (100 mm) - E39-R1S 1
Reflector 5m (100 mm) E39-R2 1 * Reflectors are not
2.5m (100 mm) E39-R9 1 provided with
3.5 m(100 mm) E39-R10 1 zitc;‘e’;;e“ec“"e
Fog Preventive Coating --- 3 m (100 mm) E39-R1K 1 eThe MéR function of
Small Reflector --- 1.5 m (50 mm) E39-R3 1 the E3Z-R(1 is
--- 700 mm (150 mm) E39-RS1 1 enabled.
Tape Reflector 1.1 m (150 mm) E39-RS2 1
--- 1.4 m (150 mm) E39-RS3 1

Note:1. If you use the Reflector at any distance other than the rated distance, make sure that the stability indicator lights properly when you install the Sensor.
2. Refer to Reflectors on E39-L/E39-S/E39-R on your OMRON website for details.
* Values in parenthese indicate the minimum required distance between the Sensor and Reflector.
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E3Z-[I-ILL]

Mounting Brackets A Mounting Bracket is not enclosed with the Sensor. Order a Mounting Bracket separately if required.

Appearance | Model (material) | Quantity Remarks Appearance | Model (material) | Quantity Remarks
E39-L153 1 E39-L98 1 Metal Protective Cover
(SUS304) “1 (SUS304) 2 Bracket

Mounting Brackets
E39-L104 1 E39-L150 1
(SUS304) “1 (SUS304)
(Sensor adjuster)
Easily mounted to the
. . aluminum frame rails of
E39-L43 . 1 Horizontal Mounting conveyors and easily
(SUS304) 2 Brackets adjusted.
E39-L151
1 For left to right adjust-
(SUS304) ment
E39-L142 1 Horizontal Protective
(SUS304) “2 Cover Bracket
E39-L44 E39-L144 Compact Protective
(SUS304) 1 Rear Mounting Bracket (SUS304) 2 1 g:l\;)er Bracket (For E3Z

Note:1. When using Through-beam models, order one bracket for the Receiver and one for the Emitter.
2. Refer to Mounting Brackets on E39-L/E39-S/E39-R on your OMRON website for details.

*1. Cannot be used for Standard Connector models with mounting surface on the bottom. In that case, use Pre-wired Connector models.

*2. Cannot be used for Standard Connector models.

Sensor I/0O Connectors
(Models for Connectors and Pre-wired Connectors: A Connector is not provided with the Sensor. Be sure to order a Connector separately.)

Size Type Appearance Cable length Model
Smartclick connector 2m XS5F-D421-D80-F
Straight *2
Socket on one cable 5m XSSF-D421-G80-F
end Smartclick connector 2m XS5F-D422-D80-F
L-shape *2 *3
M12 5m XS5F-D422-G80-F
Smartclick connector 2m XS5W-D421-D81-F
Straight/
Socket and plug on Straight *2 5m XS5W-D421-G81-F
cable ends "1 Smartclick connector 2m XS5W-D422-D81-F
L-shape/L-shape *2 *3
5m XS5W-D422-G81-F
2m XS3F-M421-402-A
Straight *3
M8 Socket on one cable 5m XS3F-M421-405-A
end 2m XS3F-M422-402-A
L-shape *3 *4
5m XS3F-M422-405-A
M8-M12 (Smartclick)
M8 socket/ Socketandplugon | conyersion cable *2 02m XS3W-M42C-4C2-A
M12 plug cable ends

2. Refer to Sensor I/O Connectors/Sensor Controllers on your OMRON website for details.
*1. Straight type/L-shape type combinations are also available.
*2. The connectors will not rotate after they are connected.

*3. The cable is fixed at an angle of 180° from the sensor emitter/receiver surface.
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E3Z-[I-ILL]

Ratings and Specifications

10-Link Model
Sensing method Through-beam w'?&"&;gg;ﬁﬁ;’ﬁ) o Diffuse-reflective Narrow-beam Models
Pre-wired E3Z-T81-IL[] E3Z-R81-IL[] E3Z-D82-IL[] E3Z-L81-IL[]
Model zm;m Pre-wlred Mz | ESZTBI-MITHLO | ESZRSI-MITHLO | ESZ-DE2MITHILO | ESZL81-MITS-LO
Item Connector (M8) E3Z-T86-IL[] E3Z-R86-IL[] E3Z-D87-IL[] E3Z-L86-IL[]
o ?w?e(; ?J(;i;n; %;Q-FHS) 1m 90 + 30 mm
Sensing distance 15m 3m (100_mm) . gv(\;gltgg?per: 300 x gv(\;glt:;rz:;\per: 100 x
(when using E39-R1)

Spot diameter (reference value)

2.5 dia. and sensing dis-
tance of 90 mm

Standard sensing object

Opagque: 12-mm dia. min. | Opaque: 75-mm dia. min. |

Minimum detectable object
(reference value)

0.1 mm (copper wire)

Differential travel
(representative example)

Refer to Engineering
data on page 52.

20% max. of setting distance

Directional angle

Both emitter and 5
receiver: 3 to 15° 210 10

Light source (wavelength)

Infrared LED (870 nm) Red LED (660 nm) Infrared LED (860 nm)

| Red LED (650 nm)

Power supply voltage

10 to 30 VDC (including 10% ripple (p-p))

Current consumption

50 mA max. (Emitter:
25 mA max., Receiver:
25 mA max.)

30 mA max.

Control output

Load power supply voltage: 30 VDC max., Load current: 100 mA max.
Residual voltage: Load current of less than 10 mA: 1 V max.
Load current of 10 to 100 mA: 2 V max.
PNP open collector output
Light-ON/Dark-ON selectable

Indicators

In the Standard I/0 mode (SIO mode): Operation indicator (orange, lit) and stability indicator (green, lit)
In the 10-Link Mode: Operation indicator (orange, lit) and communication indicator (green, blinking at 1 s intervals)

Protection circuits

Reversed power supply
polarity protection, out-
put short-circuit protec-
tion, and reversed output
polarity protection

Reversed power supply polarity protection, output short-circuit protection,
reversed output polarity protection, and mutual interference prevention

Response time

Operate or reset: 1 ms max.

Sensitivity adjustment

Sensitivity adjuster / 10-Link communications

Ambient illumination
(Receiver side)

Incandescent lamp: 3,000 Ix max.
Sunlight: 10,000 Ix max.

Ambient temperature range

Operating: —25 to 55°C (with no icing or condensation)
Storage: —40 to 70°C (with no icing or condensation)

Ambient humidity range

Operating: 35% to 85%, Storage: 35% to 95% (with no condensation)

Insulation resistance

20 MQ min. at 500 VDC

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min

Vibration resistance

Destruction: 10 to 55 Hz, 1.5 mm double amplitude for 2 hours each in X, Y, and Z directions

Shock resistance

Destruction: 500 m/s? 3 times each in X, Y, and Z directions

Degree of protection

IEC 60529 IP67

Connection method

Pre-wired cable (standard cable length 2 m), M12 pre-wired connector (standard cable length 0.3 m),
M8 connector

Weight Pre-wired cable (2 m) Approx. 120 g Approx. 65 g
(packed | Pre-wired connector (M12) | Approx. 60 g Approx. 30 g
state) Connector (M8) Approx. 30 g Approx. 20 g
Case Polybutylene terephthalate (PBT)
Material Display Modified polyarylate
Lens Modified polyarylate \ Methacrylate resin (PMMA) | Modified polyarylate

Main 10-Link functions

Operation mode switching between Light ON and Dark ON, setup of the instability detection level for light
receiving and non-light receiving, timer function of the control output and timer time selecting, instability
output (IO-Link mode) ON delay timer time selecting, setup of a teaching level and execution of teaching,
setup of light receiving sensitivity level, monitor output, operating hours read-out, and initial reset

10-Link
specification

Ver 1.1

Communication | Baud rate

-IL3: COMB3 (230.4 kbps), -IL2: COM2 (38.4 Kbps)

specifications Data length

PD size: 2 bytes, OD size: 1 byte (M-sequence type: TYPE_2_2)

Minimum cycle
time

-IL3 (COM3): 1 ms, -IL2 (COM2): 2.3 ms

Accessories

Instruction manual (Neither Reflectors nor Mounting Brackets are provided with any of the above models.)

* Values in parentheses indicate the minimum required distance between the Sensor and Reflector.
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E3Z-[1-IL[]
Engineering Data (Reference Value)

Parallel Operating Range

Through-beam Models Through-beam Models Retro-reflective Models
E3Z-T8LI-IL[] E3Z-T8[I-ILL] and Slit E3Z-R8[I-IL[] and Reflector
(A Slit is mounted to the Emitter and
Receiver.)
£ 1000 £ 250 = £ 200 l T =
e E39-R1K  E39-R10
gaoc ™~ < 200 Y ‘ — §150 N < ‘ IY
- - E39-R3 -
8 s00 8 150 x| L 8 =1 ~\ \ X
S // S //// £ 100 s\~‘ \\
2 400 2 100 = 2 = -
el dop— U ZASD\ O\
200 50 = AVAAE B \
z- v Distance X (m)
0 10 20 30 40 g T 2 3 4 5 o 2 4, 6 8
~ Distance . Distance N / /
200 \ X (m) 50 ~w X (m) 50 N _._./ 1
400 < ~100| E39-S658 B (e, / /.' /
- [ -100 —
600 E*\ 150 ES9.865C \ §§ S A
‘ P E39-565D \ A\~ -150 E39-R9 7 e
-800f—— ” -200
~__ E39-S65E \ ‘ ] ! E39-R2
1000 kx#\ 550 ‘ |  Eso-sesF 00 E39-R1 E39-R1S
Operating Range
Diffuse-reflective Models Narrow-beam Reflective Models
E3Z-D8LI-ILC] E3Z-L8[-IL[]
g &0 Sensing object: 300 x 300 mm white paper g 10 Seﬁsing bbjeél: 106 X 160 mﬁ wHite péper
S ool - =R |
(0]
e Tl] g 6 Tl] I
© 40 <
B X+ 3, X
a a /
20 - / o -
L~
o / >/\1 . o I X/ g‘
02 04 06 08 1. 2 14 16 50 100 150 250 =
"~ — \ Distance - \ N 200 |\ pistance =
-20 \X (m)] \/ \x (mm) =
4 Q
-40 \ =,
-6 o
-60 . \ 2
=]
-80 -10 38
=

Monitor Output vs. Sensing Distance

Through-beam Models Retro-reflective Models
E3Z-T8-ILO] E3Z-R8[I-IL[] and E39-R1 Reflector
5 280 5 280 ‘ ‘ ‘ ‘
£ 260 £ 260} B
e} N o i . itivity adiuster:
— 240 — = 240 — e | Sensitivity adjuster: -]
5 T B AEEAVLTS
E 220 e \ Sensitivity adjuster: MAX T— T 220 3 ‘
o - (s} "
2 200 T v i S 200 \ AR Y.
180 v 180 € \—
\| v \Sensitivit adjuster: 1/2 \ \ Sensitivity
160 i 160 " —
B \ 0y \adjuster: 1/2
140 AWAN 140 N
120 3 A 120 \ |y
100 IHECERN 100 AR
5 N v \
80 A p 80 \ Y
A} A) e . LY N\
0 . > 0 Sensitivity VN
Sensitivity . ‘\~ I~ adjuster: 1/3 PN \\
401 adjuster: 1/3 D ==L ~ 40 RN
20— il —— 20 S~
] =
0 5 10 15 20 25 30 35 40 45 50 0 05 1.0 15 20 25 30 35 40 45 50 556.0
Distance (m) Distance (m)
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E3Z-[I-ILL]

Monitor Output vs. Sensing Distance
Diffuse-reflective Models
E3Z-D8LI-IL[]

n N
@D ©
[=XK=}

-

n
n
=]

Sensitivity adjuster: MAX

V

\ A \Sensitivity adjuster: 1/2
" \
)

Monitor Output
n
s
o

= N
® O
o o

\)
L}
\}
Y
1
[}
1

\
!

[o2]
o

N
o

N
/><

WIY/ERN

[=3
o

@
o
-
P3

. . NG
/\ . * ~ \\
Sensitivity |+ .

adjuster: 1/3 T~
|

02 04 06 08 10 12 14 16

D

o
y
y

N
o
4

n
o

LI

o

Distance (m)

Narrow-beam Reflective Models
E3Z-L8[J-ILC]

'g_ 280
£ 260 -
Q 240 f1 i
S I : 1 \ Sensitivity adjuster: MAX
g 220 I : |‘ \
= 200 T T \r
180 A\
I . 1 \ Sensitivity adjuster: 1/2
160 { 3
140 iy A X
1 ’ v ! \
120{-{f~ \—
1 \_ v \
100 +
L ' ; \ A
\ ’ ' N
60{tH+ Al
W NN \
40 1 " \\ -~
20 \“ 1. | Sensitivity S \\
b/ adjuster: 1/3 NS
4 ust RS i N

0 50 100 150 200 250 300 350
Distance (mm)

Sensing Object Size vs. Sensing Distance

Diffuse-reflective Models

E3Z-D8[I-IL[]

'é\ 4.5 T

8 Id o
o s Sus
a> r

(glossy surface)

e

©w

25 /
2

1 P White paper
- ‘
05 // Black paper |
0 50 100 150 200 250 300 350

Side length (one side) of
sensing object: d (mm)

Narrow-beam Reflective Models
E3Z-L8J-ILC]

=
< ¢
2 20— | o N
% /, White paper
o

200 //

150 /
100 I/

50

0 1 2 3 5 75 10 20 30100

Side length (one side) of
sensing object: d (mm)

Spot Diameter vs. Sensing Distance
Narrow-beam Reflective Models
E3Z-L8[I-IL]

’é 4.0

w
&

Spot diameter (m
w
o
/!

n
o

0 20 40 60 80 100 120 140 160

Distance (mm)

Differential Travel vs. Sensing Distance
Narrow-beam Reflective Models
E3Z-L80-ILO]

‘E 30

n
a1

N
(=]

Differential travel (mm

a1

0 50 75 100 125 150

Distance (mm)
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I/0 Circuit Diagrams

E3Z-[I-ILL]

Stable | Unstable |Stable
operation ! operation ‘operatlon
Output g)gJ:ra zone ‘ zone izone
mode I i
[r;ode ‘ _3_ - ‘
\ ‘ |
‘ | ‘,— Stability indicator
- ; : OFF  (green) *5
_‘—| 1 ON  Operation indicator
LON T " OFF  (orange)
‘ 1 ON Control output 1 *2
; : OFF *1. The operation mode can be changed by the 10-Link communications.
Standard I ! ON ool output 2 *2 *2. The timer function can be set up using the 10-Link communications
110 : ! ; OFF for control output 1 and 2 separately. (It is able to select ON delay,
?é?ge ' ' ' Stabilty indicat OFF delay, or one-shot function and select a timer time of 1 to 4000
_| ! ,— abl |y,|n icator ms (T))
icce) : ! : OFF (greem)’5 *3. In the 10-Link mode, if the ON/OFF speed of the sensor is slow, high-
' Iy O Operation indicator speed response of 1 ms or less can be realized using control output
D ON \ ‘ ‘ OFF  (orange) 2 as a sensor.
} ON Control output 1 *2 *4. The judgment time for the instability detection diagnosis can be
T T T OFF selected using the 10-Link communications. (For the ON delay timer
| ON " ~introl output 2 "2 function to detect instability, the setting can be selected from 0
3 : ; OFF (invalid), 10, 50, 100, 300, 500, or 1000 ms.
T T T *5. The judgment condition for the light receiving/non-light receiving
.. | B | ) o instability detection function can be selected using the 10-Link
Timing ! : ﬂasg'”cﬁej ﬁg?g;:g;“("ar‘ggﬂ) communications. (Setting of light receiving instability detection
Chart 1 ' ' ¥ N 9 ) threshold: 500%/400%/300%/200%/140%, setting of non-light
I 1 ON  Operation indicator receiving instability detection threshold: 70%/50%)
- - - OFF (orange)
L ! 1 Control output 1
Lon | o  (Byel bi) 2 Sensing Hor
O . ! : ON Control output 2 object o;’)\;esen; — T
! ! ‘ OFF Inslablhty detection ON-delay LON OFF 0
] ! 1 (Light receiving) i T
! . : 0 (Byte1_bitd) *4*5 bon ON 1 '—
3 "—“ 1 Instability detection OFF 0
0 (Nendrecaiing
i L Vel bits)4”
IO-Ialnk : ‘ ‘ Sensing R[)elsent
mode ; ; ; object  present J lge]
- ) - Flashing - Communication ON 1
! . (1 scyc%e) indicator (green) OFF-delay LON OFF 0 | g
i '—'— ON  Operation indicator ON 1 ;ﬂ‘ o
: ! . OFF  (orange) D ON ] o,
| i . 1 Control output 1 OFF 0 =
: : 0 (Byte1_bit0) *2 Q
D ON ! "— ON Poptrol output 2 Sensing Er:fenl g
; i : 1OFF I(rllstﬁbility detec)tion object O;')\;esen: T w
| ight receivin
! ! : o (B)%etbm) s One shot LON e o - g
i ’_‘ 1 Instability detection - @«
- 0 (Non-ligr¥t receiving) D ON ON 1 9,
(Byte1_bit3)*4*5 OFF 0
Note: Please contact your OMRON sales representative regarding
assignment of data.
Reflective / Receiver of Through-beam Model
E3Z-[18[ -IL[]
When using as a general When using the Sensor connected Connector Pin Arrangement
sensor to 10-Link Master Unit Pre-wired M12 connector Standard M8 connector
" Brown L+ 10 to 30VDC " Bown i+ L LT E3Z-[181-M1TJ-ILL] E3Z-[186-IL[]
E3Z-[182-M1TJ-IL] E3Z-[187-IL]
1 1 1 E3Z-T81-D-M1TJ-IL[] E3Z-T86-D-IL[]
© @ [@]C)
® o ® 0O
®
Photoelectric Photoelectric 10-Link
Output Sensor Sensor master
circuit .
Emitter of Through-beam Model
E3Z-T8[ -L-IL[]
When using as a general When using the Sensor connected
sensor to 10-Link Master Unit
:@MM’C :%QCF o Connector Pin Arrangement
E3Z-T81-L-M1TJ-IL[] E3Z-T86-L-IL[]
i i
)
1 p Black +o/o C/Q% @®@ ®® ®©

1
1
> Black #C/Q
1
1

Blue L-

Photoelectric
Sensor

Photoelectric
Sensor

Blue L- L-
ov - - —

10-Link
master

®

Note: Pins 2 is not used. Note: Pins 2 is not used.
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E3Z-[I-ILL]

Plugs (Sensor I/O Connectors)

M8 connector Through-beam Models (Emitter)
Wire color Pin arrangement
Classifi- | Wire | Connector Py
® ®® 3 ]/ \I Wﬁi\:/en cation | color pin No. Sbplicaton
® 2 ] Elggk Brown 1 Power supply (+V)
White 2 -
SOF M1 402A be Blue 3 Power supply (0 V)
XS3F-M421-405-A Black 4 Output C/Q
iggiﬁmgiﬁigﬁﬁﬁ Note: Pins 2 is not used.
M12 connector
Wire color
QO @ 1 B
: i
® ©® § F e
®@ @ Black
Through-beam Models (Receiver)
oo a2 Dot Retro-reflective Models
XgSF-D422-280-F Diffuse-reflective Models
XS5F-D422-G80-F .
Pin arrangement
M8-M12 (Smartclick) conversion cable Classifi- | Wire | Connector | oo
cation color pin No. PP
Termiﬂ\lﬁ. _ u_ Wire color Brown 1 Power supply (+V)
| ~— T | "
® ® g \ / Brown O ® be White 2 Output DO
® ©0) 2 T W A 2) White ® O Blue 3 Power supply (0 V)
’77777)U t\J77777’ Blue ® Black 4 Output C/Q
| L —~L1__|
XS3W-M42C-4C2-A
Nomenclature
Through-beam Models
E3Z-T8LI-ILL] (Receiver)
Retro-reflective Models
E3Z-R8[ -IL[] In the Standard 1/0O mode (SIO mode): Operation indicator
Stability indicator (green) (orange)
Diffuse-reflective Models " Itg(—el_ligl;Lclzgl;xziiation indicator (green) Sensitivity adjuster
E3Z-D8LI-IL[]
E3Z-L8[I-IL[] Operation selector —————=
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E3Z-[-ILL]
Safety Precautions

Be sure to read the precautions for all models in the website at: http://www.ia.omron.com/.
Warning Indications

Precautions for Safe Use

Warning level

Indicates a potentially hazardous situation which, Be sure to follow the safety precautions .below for gdded safgty.
{ j 5 V/\=ININEY i not avoided, will result in minor or moderate injury, 1. Do not use the sensor under the environment with explosive or
or may result in serious injury or death. Additionally ignition gas.
there may be significant property damage. 2. Never disassemble, repair nor tamper with the product.
Precautions Supplementary comments on what to do or avoid
for Safe Use | doing to use the product safely. Precautions for Correct Use
Precautions Supplementary comments on what to do or avoid 1. Do not use the product under the following conditions.
doing, to prevent failure to operate, malfunction or (1) In the place exposed to the direct sunlight.
for Correct Use | undesirable effect on product performance. (2) In the place where humidity is high and condensation may
. occur.
Meaning of Product Safety Symbols (3) In the place where vibration or shock is directly transmitted to
the product.
General prohibition 2. Connection and Mounting
Indicates the instructions of unspecified prohibited (1) If the sensor wiring is placed in the same conduits or ducts as
action. high-voltage or high-power lines, inductive noise may cause
malfunction or damage. Wire the cables separately or use a
Caution, explosion shielded cable.
Eé Indicates the possibility of explosion under specific (2) Use an extension cable less than 100 m long for Standard 1/O
conditions. mode and less than 20 m for I0-Link mode.
(3) Do not exceed the following force values applied to the cable.
Caution, fire Tensile: 80 N max., torque: 0.1 Nm max., pressure: 20 N max.,
Indicates the possibility of fires under specific flexure: 3 kg max.
conditions. M8 metal connectors

(4) Fasten a fixed implement by hand. If you use pliers, it may

A WARNING cause malfunction or damage to it.
3. Cleaning

This product is not designed or rated for ensuring Do not use thinner, alcohol, or other organic solvents. Otherwise,
safety of persons either directly or indirectly. the optical properties and degree of protection may be degraded.

Do not use it for such purposes. 4. Power supply
When using a commercially available switching regulator, be sure

to ground the FG (Frame Ground) terminals.

5. Power supply reset time
The photoelectric sensor will begin sensing no later than 100 ms
after the power is turned on. If the load and the photoelectric
sensor is connected to different power supply, the photoelectric
sensor must be always turned on first.

6. Turning off the power supply
When turning off the power, output pulse may be generated. We
recommend turning off the power supply of the load or load line
first.

7. Water resistance
Though this is type IP67, do not use in the water, rain or outdoors.

8. Please process it as industrial waste.

The maximum power supply voltage is 30 VDC.
Before turning the power ON, make sure that the
power supply voltage does not exceed the maximum
voltage.

Never use the product with an AC power supply.
Otherwise, explosion may result.

Do not use the product with voltage in excess of the
rated voltage.
Excess voltage may result in malfunction or fire.

Do not use the product above rated load.

2N 4| %)%
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E3Z-[I-ILL]

. . (Unit: mm)
DlmenS|OnS Tolerance class IT16 applies to dimensions in this data sheet unless otherwise specified.
Sensors
Through-beam Models *
Pre-wired Models
E3Z-T81-IL] Emitter
Power indicator/
10-Link communication
‘1 0'8. indicator (green)
7.2 [—— 20 —|
21 28 3 |
Lens 7Y Terminal | Specifi-
Y No. cations
12.7 1 TV
31 254 < —-——-— 5 -
3 ov
4 Output C/Q
g Pins 2 is not used. Pre-wired M12 connector
4 dia. vinyl-insulated round cable with 3 conductors - -
(Conductor cross section: 0.2 mm? (AWG24), (E3Z o M1TJ)
Insulator diameter: 1.1 mm), Standard length: 2 m 4 dia. vinyl-insulated round cable
Standard length: 0.3 m
11.2 4.5
Operation Indicator (orange) Z_S_1
Receiver
o Operation selector
Stability indicator/
10.8 10-Link communication Sensitivity adjuster
|| indicator (green)
21 7.2 28 3 |+— 20 —»
Lens e o
© Terminal | Specifi-
b ! No cations
127 -
31 254 —>f-—— gt 1 +V
2 Output DO
3 ov
Two, M3 4 Output C/Q
4 dia. vinyl-insulated round cable with 4 conductors
(Conductor cross section: 0.2 mm? (AWG24),
Insulator diameter: 1.1 mm), Standard length: 2 m
Through-beam Models *
Connector Models
E3Z-T86-ILL] Emitter
Power indicator/
10.8 10-Link communication
|—| indicator (green)
2.1 72, ~—20—~]
28 3
Lens e I RN - —
) Terminal | Specifi-
b ; ; . No. cations
i 1 +V
31 254 <—
2 —
l 3 ov
4 utput
10.4 Two, M3 Output C/Q
[} M8 connector Pins 2 is not used.
11.2 4.5
Operation Indicator (orange) 75 Operation
- selector
Receiver {
Stability indicator/ Sensitivity
10-Link communication adjuster
indicator (green)
2.1 28 43»
Lens Terminal | Specifi-
/ No. cations
1 +V
31 2564 — 2 Output DO
3 ov
Two, M3 4 Output C/Q
10.4 —
' M8 connector

* Models numbers for Through-beam Sensors (E3Z-T(I[]) are for sets that include both the Emitter and Receiver.
The model number of the Emitter is expressed by adding "-L" to the set model number (example: E3Z-T81-IL[J-L 2M), the model number of the Receiver, by adding
"-D" (example: E3Z-T81-IL[]-D 2M.) Refer to Ordering Information to confirm model numbers for Emitter and Receivers.

OmRrROoN




E3Z-[I-ILL]

Retro-reflective Models
Pre-wired Models

E3Z-R81-ILO] 12, 45
E3Z-D82-IL0] Operation Indicator (orange) |25
E3Z-L81-IL(]

Power indicator/
10-Link communication
indicator (green)

Operation selector

21 10.8 . , 20—
Receiver
| 4»#.7
! Lens 7 dia. r=—S=N
b
4+ -
31 8 25.4
jﬁ <

Two, M3

Emitter
Lens 7 dia.

Sensitivity adjuster

Pre-wired M12 connector
(E3Z-[18[-M1TJ)

4 dia. vinyl-insulated round cable
Standard length: 0.3 m

4 dia. vinyl-insulated round cable with 4 Terminal Spe_cifi-
conductors (Conductor cross section: No. cations
0.2 mm? (AWG24), Insulator diameter: 1.1 mm), 1 V]
Standard length: 2 m +
2 Output DO
3 ov
4 Output C/Q
Retro-reflective Models
Connector Models 112, 45
E3Z-R86-ILO] Operation Indicator (orange) 7.5
E3Z-D87-IL[]
E3Z-L86-IL[] !
Operation selector
Stability indicator/ tivi :
IO-Linkycommunicalion Sensitivity adjuster
indicator (green)
21 10.8 -~ 50—
] Receiver 28 3
L] Lens 7 dia. Fan=—T
#7 + - 16.7
31 8 s 25.4
<
t \‘J‘ Emitter
: Lens 7 dia.
10.4 Two, M3
! M8 connector
9.75
Terminal | Specifi-
No. cations
1 +V
2 Output DO
3 ov
4 Output C/Q

Note: The lens for the E3Z-DI12/D[17 is black.
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E3Z-[I-ILL]

Accessories (Order Separately)

Slits
E39-S65A
E39-S65B 104 202
E39-S65C 1 202
RN
32\.2 & _
0.2-mm-thick
Model Size A Material
E39-S65A 0.5 dia. SUS301
E39-S65B 1.0 dia. | stainless
E39-S65C | 2.0 dia. steel

Slits
E39-S65D 0
E39-S65E

> ¢

==t

4
E39-S65F ,7:% [
W i@ﬁ
T 12.7
22 10 ¥

0.2-mm-thick
Model Size A Material
E39-S65D 0.5 SUS301
E39-S65E 1.0 stainless
E39-S65F 2.0 steel

Mounting Bracket

Mounting Bracket

E39-L44 (Mounting dimensions) - E39-1104 (Mounting dimensions)
[+—19.5 )
Rt 2
AN i g
e
ﬁ:i 1f 36 ?
e LT
il i
162 > 3 812
e 27 —>|
Reflectors

Refer to E39-R on your OMRON website for details.

Sensor I/O Connectors

Refer to XS3 or XS5 on your OMRON website for details.
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I0-Link Color Mark Photoelectric Sensors

E3S-DCP21-ILL] .

Color Mark Detection on Any Type of CE€
Packaging.

Narrow Beam and Large Lens for Stable
Detection of Workpieces Tilted at
Various Angles.

* Detects subtle color differences.
High luminance, three-element (RGB) LED light source for
greater light intensity. Highly efficient optics technology provides
high power and enables stable detection even of subtle color
differences.
* Handles glossy workpieces.
Thorough noise reduction.
High dynamic range covers everything from black to mirror ng;‘gesi‘;ﬁ;%":f;;'ff;fr"t’g";;fr”g&gg‘,‘fﬁé’;i}tza"e been certiied for
surfaces.
¢ |[0T compatible.
Sends RGB information to host with high-speed 10-Link
communications. —
Optimum threshold set to reduce false detection.

A Refer to Safety Precautions on page 64.

Ordering Information

Note: Please contact your OMRON sales representative regarding the 10-Link setup file (IODD file).

Sensors (Refer to Dimensions on page 65.) [ Red light, Green light, Blue light
. Connection . . 10-Link o
Sensing method Appearance method Sensing distance Output Model baud rate ;T
COoM2 =
E3S-DCP21-IL2 =
Diffuse-reflective = (38.4 kbps) an
(mark detection) M12 connector 1(l;l Push-pull R COM3 g
0 mm 3S-DCP21-IL3 (230.4 kbps) |
(E)R
¥ el
g
=

Accessories (Sold Separately)

Sensor I/O Connectors (Required for a Sensor with a connector.)
Connectors are not provided with the Sensors. Be sure to order a Connector separately.

Size Type Appearance Cable length Model
Straight ’ 2m XS2F-D421-D80-F
Socket on one 5m XS2F-D421-G80-F
cable end L-shape . 2m XS2F-D422-D80-F
2
M12 5m XS2F-D422-G80-F
Smartclick connector 2m XS5W-D421-D81-F —
Straight/straight
Socket and plug on 5m XS5W-D421-G81-F
cable ends 31 Smartclick connector N 2m XS5W-D422-D81-F
- - 2
L-shape/L-shape 5m XS5W-D422-G81-F

Note: 1. Refer to Sensor I/O Connectors/Sensor Controllers on your OMRON website for details.
The XS2W (Socket and Plug on Cable Ends) and XS5F (Socket on One Cable End) are also available.
2. The connectors will not rotate after they are connected.

*1. There are also straight type/L-shape type combinations available.
2. The cable is fixed at an angle of 180° from the sensor emitter/receiver surface.
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E3S-DCP21-ILL]

Ratings and Specifications

Sensing method
Output

Item Model

Diffuse-reflective (mark detection)

Push-pull

E3S-DCP21-IL2 ‘ E3S-DCP21-IL3

Sensing distance

10 £3 mm (White paper 10 x10 mm)

Spot size (reference value)

1 x4 mm

Light source (wavelength)

Red LED (635 nm), Green LED (525 nm), Blue LED (465 nm)

Power supply voltage

10 to 30 VDC+10% (Ripple (p-p) 10% max.)

Power consumption

960 mW max. (Reference: Power supply voltage 24 V, Current consumption 40 mA max.)

Control output

Load current: 100 mA max. (30 VDC max.)

Indications

Operation indicator (orange), RUN indicator (green),
7-segment indicator (white), Key lock indicator (white),
Timer indicator (white), 1-point teaching mode indicator (white)

Operation mode

High when mark is detected.

Protection circuits

Power supply reverse polarity protection, output short-circuit protection and output incorrect
connection protection

Response time

Operate or reset: 50 us max. for each (2-point teaching mode)
Operate or reset: 150 us max. for each (1-point teaching mode)

Sensitivity adjustment

Teaching method

Ambient illumination

Incandescent lamp: 3,000 Ix max.

Ambient temperature range

Operating: —10 to 55°C; Storage: —25 to 70°C (with no icing or condensation)

Ambient humidity range

Operation: 35% to 85%, Storage: 35% to 95% (with no condensation)

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min

Vibration resistance

Destruction: 10 to 55 Hz with double amplitude of 1.5 mm for 2 hours each in X, Y, and Z directions

Shock resistance

Destruction: 500 m/s? 3 times each in X, Y, and Z directions

Degree of protection

IEC 60529 IP67

Connection method

M12, 4-pin connector

g::gpste(r?:g:(gily) Model with connector | Approx. 370 g/approx. 320 g
Case Diecast zinc (nickel-plated brass)
Lens Methacrylic resin (PMMA)
Materials Indicators ABS
Buttons Elastomers
Connector Diecast zinc (nickel-plated brass)

Main 10-Link functions

* Operation mode switching between NO and NC

 Timer function of the control output and timer time selecting function (Select a function from
disabled, ON delay, OFF delay, one-shot or ON/OFF delay.) (Select a timer time of 1-5000 ms.)

¢ Selecting function of ON delay timer time for instability
(O (disabled)-1000 ms)

» Monitor output function (PD output indicating a relative detection quantity)

e Energizing time read-out function (unit: h)

¢ Initialize the settings function “Restore the factory settings”

10-Link specification

Version 1.1

Communication | Baud rate

E3S-DCP21-IL3: COM3 (230.4 kbps), E3S-DCP21-IL2: COM2 (38.4 kbps)

specifications Data length

PD size: 8 bytes, OD size: 1 byte (M-sequence type: TYPE_2_2)

Minimum cycle time

E3S-DCP21-IL3 (COM3): 1.5 ms, E3S-DCP21-IL2 (COM2): 4.8 ms

Accessories

Instruction manual

OmRrROoN

sk Standard Sensing Object for the Mark Sensor

Color Munsell code
White N9.5
Red 4R 4.5/12.0
Yellow-red 4YR 6.0/11.5
Yellow 5Y 8.5/11.0
Yellow-green 3GY 6.5/10.0
Green 3G 6.5/9.0
Blue-green 5BG 4.5/10.0
Blue 3PB 5.0/10.0
Blue-purple 9PB 5.0/10.0
Purple 7P 5.0/10.0
Red-purple 6RP 4.5/12.5
(Black) (N2.0)




E3S-DCP21-ILL]
Engineering Data (Reference Value)

Color vs. Detection Capability
E3S-DC

Teaching Capabilities

White

@

O

Ol0]0|0]0[00[0]00]
olojojolojolojoj0o

Ol0I00|010|0|0|0I0IO
Ol0I0I0 1000|0000
OO0/ 10]0|0|0|0|0I0IO
OO0/ 10|0O|0|0|0|0|0I0IO
O/ 100|000 |0I0I0I0IO
Ol0I0O00I0I0VI0IO

Ol0I0|0|0|0L 1010|000

O|0|0I0I0|0|0,10|0|0|O

O|O|0I0I0I0I00L 10|00

Ol0I00|0|0I0I00 10O

Black [@)]
Note: The above chart show:
Detectable Ranges
E3S-DC

Background color: White Background color: Red Background color: Yellow-red
Teaching distance: 10 mm Teaching distance: 10 mm Teaching distance: 10 mm

t

[72]
>

e

Q

ombinations of colors for which teaching is possible at a sensing distance of 10 mm.

£ 150 € 150 £ 150
£ £ £
o 140 o 140 o 140
o 2 2
g 13.0 8 13.0 g 13.0
o Q@ <
5 12.0 g 12.0 3 12.0
|53
2 110 2 110 8 110
© [] ]
a a] a
10.0 10.0 10.0
9.0 9.0 9.0
8.0 8.0 8.0
7.0 7.0 7.0
6.0 6.0 6.0
5.0 L] 5.0 5.0
2 EE 88832888838 2 B8 588 8 3888 s
T E=E BESE B® 22 2= =S £ =258 5® 35 32 =
= H 2 ] k- = 5 3 Y 3
= = £ = = &
Background color: Yellow Background color: Yellow-green Background color: Green
Teaching distance: 10 mm Teaching distance: 10 mm Teaching distance: 10 mm
£ 150 £ 150 € 150 o
E £ £ S
o 140 ~ 14.0 o 140 =
[ —_
g g g =
s 13.0 g 13.0 g 13.0 =
= o e =
S 120 s 120 S 120 g
S < 8 =
S 5] =1
2 110 8 11.0 2 110 =
j53 © 93 <
(=} [a) a o
10.0 10.0 10.0 8
9.0 0.0 =
. 9.0 . (€]
g
8.0 8.0 8.0 %
7.0 7.0 7.0
6.0 6.0 6.0
5.0 1 5.0 5.0
2 2 8 ] = £ 8 8 5882888 =
= = == 8 5 s =T 5= 55 22 383
£ & g = §4& a &
=
Background color: Blue-green Background color: Blue Background color: Blue-purple
Teaching distance: 10 mm Teaching distance: 10 mm Teaching distance: 10 mm
£ 150 £ 150 £ 150
£ £ £
5 140 5 140 5 140
e $ 2
G 130 § 130 s 180
3 120 2 3 120
E . E 12.0 g .
% 11.0 8 110 % 1.0
[
a a
10.0 © 100 10.0
9.0 9.0 9.0
8.0 8.0 8.0
7.0 7.0 7.0
6.0 6.0 6.0
5.0 5.0 5.0
2 B = § 8 2 2 2 8 s £ 828 5 388 8 8 8 28 & 2 2 8 588 8 2 & ¢ 8 R
éﬂ:g%“—’gn—:—;hg = = = 8588 5 3 5 5 = = - = 3 5§ 8 5> 5 5 &

=8
H - =
= s 5
= =
= =




E3S-DCP21-ILL]

Background color: Purple Background color: Red-purple Background color: Black
Teaching distance: 10 mm Teaching distance: 10 mm Teaching distance: 10 mm

£ 150 £ 150 z 150
S £ £
o 140 < 140 = 14.0
8 g s
s 13.0 § 130 g 130
g 120 3 120 3 120
I 5] 9]
5] k] ©
2 110 & 1.0 @ 110
J53 - -
a A 8
10.0 10.0 10.0
9.0 9.0 9.0
8.0 8.0 8.0
7.0 7.0 7.0
6.0 6.0 6.0
5.0 5.0 5.0
2 B8 B 5 8§ 8 8 2 8 28 2 83 8 5 88 8 2 & 8 & 2 8 8 2 8 8 8 2 & g g
§I§§§%%maga £F88288=13552 £EE2:E5E8EE2E8C8C
= s = a & = = = = = = = a &
Excess Gain vs. Distance
E3S-DC
< 20 - T i ! e 10
B Sensing object: White paper — Red 9\1 Sensing object: — Red
% o — Green £ Aluminum vapor deposition film — Green
g —Blue %” 0 = ~— — Blue
g f=
2 3 // \\
o ‘©
2 £ 10 4

iy k\\ \Q\
v ¥ \
/

40 40
50 !
4 7 10 13 16 %0 4 7 10 13 16
Distance (mm) Distance (mm)
Angle vs. Incident Characteristics
E3S-DC
< 15 T T T T 9 0 T
* Sensing object: White paper —Red < —Red
= — Green £ 10 ——Green _|
2 40 —Bue—| = l = Blue
€ € y/
g g -20
g s £ I
-30

\
> ~ \

/ Sensing object: _
15 _80 Aluminum vapor deposition film

-15 10 -5 0 5 10 15 -5 -10 -5 0 5 10 15
Angle (°) Angle (°)
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E3S-DCP21-ILL]
I/0 Circuit Diagrams

Push-Pull Output

NO/NC
Model Output mode | setting Timing chart Output circuit
%4
Using Pin 2 as an external input &1
Sensing object Background _ (enabled by default)
L Brown
(Green) @+V
Operation indicator Not Lighting _
(Orange)
NO %5 Pin 4 output (NO) _Low HIGH
Pin 2 output (NO) _Low GIER o
Load current OFF ON L 80VDC
(PNP connection)
Load current o OFF
Standard 1/0O (NPN connection)
mode
(SIO mode) . . .
(Pin 2 Output Using Pin 2 with a control output &1
Settings) Sensing object Background _ (Set for |O'L|nk)
RUN indicator [T . ¥
(Green) U
Operation ndicator [ESTIONNNNN nor g [N
(Orange) |
NC Pin 4 output (NC)  HIGH Low [
E3S-DCP21-IL2 o2 ouput 6 T o — o
E3S-DCP21-IL3 30V0C
Load current o OFF =
(PNP connection)
Load current OFF ON
(NPN connection)
Sensing object Background _
RUN indicator
(oo (130
cycles Flashing)
NO %5 Operation indicator Not Lighting _
(Orange)
Pin 4 output (NO)
(1O-Link ~ :
_li communications; ,HIGH—l
I(gir%lg kOTtT:) ?ft} Pin 2 output (NO) 2%
Settings) Sensingobject  Baoigouns (WU [‘é %
RUN indicator
(Greom (tsc0 o wn w)w
cycles Flashing; oV
(Orange)
Z’ig ﬁ_o;ﬂpul (NC) 10-Link
-Link Master
communications) —l
Pin 2 output (NC) e LOW

1. Pin 2 input/output can be switched with the I0-Link communication command “Switchpoint Pin 2”.

*2. In case of NPN connection, please connect the load between Pin 1 and Pin 4.

*3. In case of PNP connection, please connect the load between Pin 3 and Pin 4.

*4. It can be switched in I0-Link.

5. Factory default

Note: 1. You can use IO-Link communications to reverse the operation logic, set an output delay, and change between an input and output.
2. Please contact your OMRON sales representative regarding assignment of data.

[P}
=
=
=3
=
=
-~
=
=3
1=}
<
=
<o
g
o7
<
=3
&
=
1

Plugs (Sensor I/0 Connectors)
M12, 4-pin Connector

Terminal number Wire color Application
® g 2\ Brown Classification | Wire color | Connector pin No. E3S-DCP21-IL2
® ®) ¢ I E3S-DCP21-IL3
@ 0 S Black
Brown 0] Power supply (+V)
be White @ External input s
Blue €} Power supply (0 V)
Black @ Output C/Q

%It can be set as the control output with 10-Link.
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E3S-DCP21-IL[]
Nomenclature

Operation indicator (Orange)
Turns ON when the mark is detected.
(when Pin 4 is set as NO)

,~— RUN indicator (Green)
/ Turns ON while power is supplied.
Blinks during 10-Link communication.

7-segment indicator (White) ——————————_
Displays the BANK No. being selected. ~_ ¢ Setup change
[BANK] button

Changes the BANK setting.

Key lock indicator (White) . » (BANK'NO.)
Turns ON when key locksetting is activated. 7 4 L .
, A «——— Sensitivity setting (Background)
Timer indicator (White) S [BKGD] button

Turns ON when timersetting is activated. / Executes the background teaching.

/
1-point teaching mode indicator (White) —

Turns ON when 1-point teaching mode. Sensitivity setting (Mark)
[MARK] button

Executes the mark teaching.

Safety Precautions

Be sure to read the precautions for all models in the website at: http://www.ia.omron.com/.
Warning Indications

Warning level Precautions for Safe Use

Indicates a potentially hazardous situation

which, if not avoided, will result in minor or
moderate injury, or may result in serious
injury or death. Additionally, there may be
significant property damage.

/\WARNING

Precautions | supplementary comments on what to do or
for Safe Use |avoid doing, to use the product safely.

Precautions | Supplementary comments on what to do or
avoid doing, to prevent failure to operate,
for Correct malfunction or undesirable effect on product

Use performance.

Meaning of Product Safety Symbols

General prohibition
Indicates the instructions of unspecified
prohibited action.

Caution, explosion
Indicates the possibility of explosion under
specific conditions.

Caution, fire
Indicates the possibility of fire under specific
conditions.

General caution
Indicates unspecified general alert.

>0

/\ WARNING

This product is not designed or rated for ensuring
safety of persons either directly or indirectly. Do not
use it for such purpose.

Never use the product with an AC power supply.
Otherwise, explosion may result.

Do not use the product with voltage in excess of the
rated voltage.
Excess voltage may result in malfunction or fire.

Be sure to tighten the external lens until it reaches
the chassis.

> BB

OmRrROoN

The following precautions must be observed to ensure safe operation

of the product.

1. Do not install the product in the following locations.

* Locations subject to direct sunlight

¢ Locations subject to condensation due to high humidity

¢ Locations subject to corrosive gas

* In the place where vibration or shock is directly transmitted to
the product.

2. Do not use the product in environments subject to flammable or
explosive gases.

3. Do not use the product in any atmosphere or environment that
exceeds the ratings.

4. Do not pull on the cable with excessive strength.

5. Do not attempt to disassemble, repair, or modify the product in
any way.

6. Do not use the product with the main unit damaged.

7. Be sure that before making supply the supply voltage is less than
the maximum rated supply voltage (30 VDC).

8. Do not apply any load exceeding the ratings.

9. Do not short the load. Otherwise damage or fire may result.

10. Connect the load correctly.

11. Do not use the product under a chemical or an oil environment
without prior evaluation.

12. Though this is type IP67, do not use in the water, rain or outdoors.

13. Do not use thinner, alcohol, or other organic solvents. Otherwise,
the optical properties and degree of protection may be degraded.

14. When disposing of the product, treat it as industrial waste.

15. These Sensors are certificated for the UL standard on the
assumption of usage in a Class 2 circuit. Use them with Class 2
power supplies in the United States or Canada. Use the OMRON
XS2F-D4-series or XS5F-D4-series Cables. Cables that have
wires less than AWG24 (0.2 mm?2) are for connection to terminal
blocks and are not for field splicing. External overcurrent
protection of 1 A for AWG26, 2 A for AWG24, or 3 A for AWG22
wire must be provided for cable protection.



E3S-DCP21-ILL]

6. If a commercial switching regulator is used, ground the FG (frame

Precautions for Correct Use ground) terminal,

1. Note that the water-resistant function is impaired if installing the 7. The Sensor will be able to detect objects 100 ms after the power
Photoelectric Sensor by hitting it with a hammer and so on. supply is tuned ON. Start using the Sensor 100 ms or more after

2. Be sure to tighten the external lens until it reaches the chassis. turning ON the power supply. If the load and the Sensor are

3. If the Sensor wiring is placed in the same conduits or ducts as connected to separate power supplies, be sure to turn ON the
high-voltage or high-power lines, inductive noise may cause Sensor first.
malfunction or damage. Wire the cables separately or use a 8. Do not press the button with anything sharp such as a screwdriver
shielded cable. because it might be damaged.

4. To extend a cable in the standard I/O mode, use a cable of 0.3 9. Output pulses may occur when the power supply is turned OFF.
mm? or more and keep the length 100 m or less. Keep the length We recommend that you turn OFF the power supply to the load
20 m or less if using the Sensor in the 10-Link mode. or load line first.

5. Apply a screw tightening torque of 2.0 N-m or less.

. . (Unit: mm)
Dl mensions Tolerance class IT16 applies to dimensions in this data sheet unless otherwise specified.
Sensors
Diffuse-reflective Models
E3S-DCP21-IL2 .
The optical axis can be changed by The Conn.emor SeCtIO;‘I Caf,n be

E3S-DCP21 -IL3 swapping the lens and cover. revolved in a range of 90%.

Two, M5; Depth: 5.5

[
hzsﬁ 163 0.5+ (L**J*‘ ek When Lens or Cover Is Replaced
N @
A @ Optical axis

53.7 25

3.2 o8
15.2 | o
}‘\ Optical axis
32 80.4 16.8
24.8 dia. (Outer diameter) Four, M5: Depth: 5.5 o2
)
| @
‘ I f T
B 21 30
15 @
* - £
17.7 dia. (lens diameter) % 28 45 0.2

Note: 1. Apply a screw tightening torque of 2.0 N'm or less.
2. Be sure to tighten the external lens or cover until it reaches the chassis.

o
=
=3

5
=
=
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<

<
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=
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=

=
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|0-Link Proximity Sensor (Standard Models)

E2E-[ |-ILL] .

I0-Link Makes Sensor Level Information Visible and C€
Solves the Three Major Issues at Manufacturing Sites!
Standard Proximity Sensor.

* Downtime can be reduced.
Notifies you of faulty parts and such phenomena in
the Sensor in real time.

* The frequency of sudden failure can be decreased.
Notifies you of objects being too far or too close.

* The efficiency of changeover can be improved.
The batch check for individual sensor . _ -
IDs significantly decreases commissioning time. §§f;§';esg‘;§;§‘;e’,‘;f'g:‘:g”;f,‘::*},‘;ﬂ”g‘gﬁiz;,';’f;‘ehave been certified for

e Standard Sensor for detecting ferrous metals.

Be sure to read Safety Precautions on
& page 71.

Ordering Information

Sensors [Refer to Dimensions on page 72.]
DC 3-wire 10-Link Models

- . Pin 10-Link Model D
Appearance Sensing distance Connection method arrangement e PNP
Pre-wired Models COM2 (38.4 kbps) E2E-X3B4-IL2 2M
(2m) - COM3 (230.4 kbps) | E2E-X3B4-IL3 2M
M12 [ 3 mm M12 Pre-wired Smartclick | 1: +V COM2 (38.4kbps) | E2E-X3B4-M1TJ-IL2 0.3M
Connector Models 3:0V
(0.3 m) 4: C/Q output COMS3 (230.4 kbps) | E2E-X3B4-M1TJ-IL3 0.3M
Pre-wired Models COM2 (38.4 kbps) E2E-X7B4-IL2 2M
Shielded (2m) - COM3 (230.4 kbps) | E2E-X7B4-IL3 2M
E:D— M1 [T 7 mm M12 Pre-wired Smartclick | 1: +V COM2 (38.4 kbps) | E2E-X7B4-M1TJ-IL2 0.3M
Connector Models 3:0V
0.3m) 4: C/Q output COMS3 (230.4 kbps) | E2E-X7B4-M1TJ-IL3 0.3M
Pre-wired Models COM2 (38.4 kbps) E2E-X10B4-IL2 2M
(2m) - COMB3 (230.4 kbps) E2E-X10B4-IL3 2M
M30 10 mm M12 Pre-wired Smartclick | 1: +V COM2 (38.4 kbps) | E2E-X10B4-M1TJ-IL2 0.3M
Connector Models 3:0V
0.3m) 4: C/Q output COMS3 (230.4 kbps) | E2E-X10B4-M1TJ-IL3 0.3M

Note: Please contact your OMRON sales representative regarding the 10-Link setup file (I0ODD file).

Accessories (Sold Separately)

Sensor I/0O Connectors
(Models with Pre-wired Connectors: A Connector is not provided with the Sensor. Be sure to order a Connector separately.)

o
)—*
Sensor I/0 Connector . A @]
Type Appearance Cable length | TR Applicable Proximity Sensor model number E .
2m XS5F-D421-D80-F =0
<
- - - 2
Socket on one 5m XS5F-D421-G80-F g
cable end 2m XS5F-D422-D80-F z
=
5m XS5F-D422-G80-F
E2E-X[IB4-M1TJ-IL[]
2m XS5W-D421-D81-F
Socket and plug 5m XS5W-D421-G81-F
on cable ends 2m XS5W-D422-D81-F
5m XS5W-D422-G81-F

* There are also straight type/L-shape type combinations available.
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E2E-[I-IL[]
Ratings and Specifications

DC 3-wire 10-Link Models (E2E-X[1B4-ILL])

Size M12 M18 M30
Shielded Shielded
ltem Model E2E-X3B4-ILC] E2E-X7B4-ILO] E2E-X10B4-ILO
Sensing distance 3 mm £10% 7 mm £10% 10 mm £10%
Set distance *1 0to2.4 mm 0to 5.6 mm 0to 8 mm
Differential travel 10% max. of sensing distance

Ferrous metal

PHES S & e EE (The sensing distance decreases with non-ferrous metal. Refer to Engineering Data on pages 69.)

Standard sensing object Iron, 12 x 12 x 1 mm Iron, 18 x 18 x 1 mm Iron, 30 x 30 x 1 mm
Response frequency *2 1 kHz 0.5 kHz 0.4 kHz

Power supply voltage 10 to 30 VDC (including 10% ripple (p-p))

Current consumption 20 mA max.

Control Load current 100 mA max.

output Residual voltage |2 V max. (Load current: 100 mA, Cable length: 2 m)

In the Standard 1/0O mode (SIO mode): Operation indicator (orange, lit) and stability indicator (green, lit)

Indicators *1 ) . L . A N2 )
In the 10-Link mode: Operation indicator (orange, lit) and communication indicator (green, blinking at 1 s intervals)

PNP NO/NC switching type (Factory setting: NO)

A Refer to the timing charts under I/O Circuit Diagrams on page 70 for details.

Power supply reverse polarity protection, output reverse polarity protection, surge suppressor, and

UEIEENER SIS output short-circuit protection

Ambient temperature range Operating/Storage: -25 to 70°C (with no icing or condensation)
Ambient humidity range Operating/Storage: 35% to 95% (with no condensation)
Temperature influence +10% max. of sensing distance at 23°C in the temperature range of -25 to 70°C
Voltage influence +1% max. of sensing distance at rated voltage in the rated voltage +15% range
Insulation resistance 50 MQ min. (at 500 VDC) between current-carrying parts and case
Dielectric strength 1,000 VAC, 50/60 Hz for 1 minute between current-carrying parts and case
Vibration resistance Destruction: 10 to 55 Hz, 1.5-mm double amplitude for 2 hours each in X, Y, and Z directions
Shock resistance Destruction: 1,000 m/s2 10 times each in X, Y, and Z directions
Degree of protection IEC 60529 IP67, in-house standards: oil-resistant *3
Connection method Pre-wired Models (Standard cable length: 2 m), Pre-wired Connector Models (Standard cable length: 0.3 m)
Case Nickel-plated brass
Materials Sensin_g surface PET
Clamping nuts Nickel-plated brass
Toothed washer | Zinc-plated iron
Operation mode switching between NO and NC, self diagnosis enabling, excessive proximity judgment
Main 10-Link functions distance selecting, timer function of the control output and timer time selecting, instability output (IO-Link
mode) ON delay timer time selecting function, monitor output, operating hours read-out, and initial reset
L Is?)t:.-clir;:::ation Ver 1.1
g:e";mg'a‘;f::s"" Baud rate -IL3: COM3 (230.4 kbps), -IL2: COM2 (38.4 kbps)
Data length PD size: 2 bytes, OD size: 1 byte (M-sequence type: TYPE_2_2)
Minimum cycle time | -IL3 (COM3): 1 ms, -IL2 (COM2): 2.3 ms
Accessories Instruction manual

Note: Please contact your OMRON sales representative regarding the 10-Link setup file (IODD file).

*1. In the Standard 1/0O mode (SIO mode), use the product in a range that the green stability indication lamp is lit. (Although the lamp is turned off
when the object detected has approached excessively, the detection performance is stable.)
In the 10-Link mode, use the product in a range that the Byte1_bit4 for instability detection is zero. (Although the Byte1_bit5 for excessive
proximity detection is one if the object detected has approached excessively, the detection performance is stable.)
Please contact your OMRON sales representative regarding assignment of data.

*2. The response frequency is an average value. Measurement conditions are as follows: standard sensing object, a distance of twice the standard
sensing object, and a set distance of half the sensing distance.

*3. Oil resistance in-house standard: Performance with Oil resistance test
respect to water insoluble oil. After the test time elapses, the characteristics T il: Water insoluble oil
(Test at right) below are checked for problems. a— P V;gzr.tlgsl\?ou Se o
(1) Visual appearance (no damage that (manl:factufed b
affects product characteristics) Exxon Mobil) Y
(2) Operation check (ON/OFF) 50°C x 250 hours
(3) Insulation resistance (50 MQ min. at Depth 10 cm
500 VDC)
(4) Dielectric strength (500 VAC, 1 min.) @4\‘ Sensor

(5) Water resistance (IP67)
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Engineering Data (Reference Value)

E2E-[J-IL[]

Sensing Area

E2E-X[1B4 (-M1TJ) -ILT]
£ 12
£
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i \ /
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- — ‘
6 /, \—E2E-X3

| //\\ |
oL | / \
20 -5 10 -5 0 5 10 15 20
Distance Y (mm)

Influence of Sensing Object Size and Material
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E 3 Iron—] E 6l § /
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2 4 6 /
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y/ Copper N y/ N— Copper 4 —
/\
! / 2 I I / Copper
/ .
05 1 /
0 5 10 15 20 25 30 35 0 10 20 30 40 50 0 10 20 30 40 50 60
Side length of sensing object: d (mm) Side length of sensing object: d (mm) Side length of sensing object: d (mm)
Monitor Output
E2E-X3B4 (-M1TJ) -IL[] E2E-X7B4 (-M1TJ) -ILC] E2E-X10B4 (-M1TJ) -IL]
T 250 T T T 250 T T o 250 T T
2 @d=12mm H @d=18 mm H @d=30 mm
= 230 [ = 230 = 230 [
§ t=1mm :’:i ,5 \ t=1mm %:i ,5 MY t=1mm 11: i
N X I \ X s N X
@ 210[F [ @ 210 f @ 210 % 1
prAn RN A N b v\
T \ . © 190 S 150h Iron 4
N PRERY Iron Y
AN AN A N
17017 4 | 170 " Stainless steel 70 Y % 5 Stainless steel
VY on A \(/ (SUS304) R (SUS304)
150 N T 150 M \ f 150
\‘ \ Stainless steel ‘\ \ ,( ‘ \ “
130 . \ \ (SUS304) 130 + Y Aluminum 130 K
NN \
v 5( || . \'\/ \\/ A \'/ . e
110 4N Aluminum 110 X L \ 110 TN uminum 8
. N \ \[ LY
90 NP AN 90 SUPAS N 90 5 N ?j
NEAN SRR M 5
2 N S 70 LE ==== s 0 N -
o = EVAES =
- - N -~ b i - h
50 50 50 i e e ey X P <
005 1 15 2 25 3 35 4 45 5 55 6 0 1 2 3 4 5 6 7 8 9 10 1112 0o 2 4 6 8 0 12 14 16 18 20 w
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wn
@]
L}

OmRrROoN




E2E-[-IL[]

I/0 Circuit Diagrams

Set position Excessive proximity
Unstable h " Y.
Non-sensing  sensing 1‘ Stable judgment distance *7
zone zone sensing zone |
N 1 Proximity Sensor
Operation | ¢ ensing i n
mode | opiect i ! : .:ﬁ:[]-
Rated sensing distance L *1. The operation mode can be changed by the 10-Link
(%) 100 80 20 0 communications.
- - *2. If the excessive proximity diagnosis function using the 10-Link
— - —— ON Stability indicator communications is disabled, the lamp is lit in this zone, too, in
L3 | = 12 | oFF (green) the Standard 1/0 mode (SIO mode). In the 10-Link mode,
,— ON  Operation indicator diagnosis is disabled (fixed to zero).
e — —— OFF  (orange) *3. If the instability detection diagnosis function using the I0-Link
Standard ’— ON . communications is disabled, the lamp is lit in this zone, too, in
o L oFF  Control output*5 the Standard I/0 mode (SIO mode). In the 10-Link mode,
mode - - diagnosis is disabled (fixed to zero).
(Slg i 7] 2 1 ON Stability indicator *4. If both the diagnosis functions of excessive proximity and
s el — = OFF ooy instability detection using the 10-Link communications are
N —| .\ ION Overation indicat disabled, the lamp is not lit in all the zones.
— —— OFF  (hangey ' | *5.The timer function of the control output can be set up by the I0-
—“ . 1ON Control outout *5 Link communications.
Timing — —— OFF P (It is able to select ON delay, OFF delay, or one-shot function
—— —— and select a timer time of 1 to 4000 ms (T).)
Chart . == Flashing Comunication
! . .  (1scycle) indicator (green) ON-deIay OFF-deIay One Shot
‘ : : : ON Operation indicator Present Present Present [
I : : * OFF  (orange) S;ns\lng N:M Ssnsmg NL‘ Sgns\‘ng N;(
. . . . 1 Control oulput 5 object  present T object  present T object  present o iTiat
" — —o (el orr o— ML _ | v oo [ | vo L
’—‘ | Instability detection *6 T il —Th—
*3 | | d ON 1= ON 1 p—t —_— ON 1
T 0 (Bytet_bitd © oFF o | OFF 0 i NC o o m
! ! o 1 Excessive proximity
U — —0 detection (Byte1.bit5) | *g_ The judgment time for the instability detection diagnosis can be
mode T - ) ,. selected by the 10-Link communications.
‘ ‘ E'isch'c"‘eg' .Cg_mumca“on (For the ON delay timer function, the setting can be selected
T T [159/06] indicator (green) from 0 (invalid), 10, 50, 100, 300, 500, or 1000 ms.
I i 1 ON_ Operation indicator | *7, The judgment distance of the excessive proximity diagnosis
H— T OFF  (orange) function can be selected by the 10-Link communications.
NG -1 | bt CBOQV?' ot 5 (The distance can be selected as a combination of the material
. — 0 (Byte ! ) - of the object detected, such as iron, aluminum, or SUS and the
3] ot '%5115“1"'2(39‘99“0” 6 judgment distance of approximately 10, 20, or 30%. However, it
o T ? (Eye - ) i is not allowed to select a combination of aluminum and 30%.)
Lo G XCessive proximity *8. If using the product as a general sensor, it operates in the
1 1 2 s
[z, detection (Byte1._bit5) Standard I/0 mode (SIO mode).
Note: Please contact your OMRON sales representative regarding
assignment of data.
When using as a general When using the Sensor connected
sensor to 10-Link Master Unit
_B?o;m%L+ 1010 30V DG _BTov_vn¢L+ L+ # T
Output i : :
circuit %M(b
1 1
1 1
%
Proximity mn}t; IO:_i;k_
sensor sensor master
Model Connections
E2E XS5F
@ @ O Brown (+V)
E2EQ-XC0B4-M1TJ-ILO [0} @ O White (not used)
—0 ® 0 Blue (0V)
—@ @ 0 Black (Output)

* If the XS5W-D42[]-[181-F Connector which has a socket and plug on the cable ends is connected to the Sensor, this part will be a plug.
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Safety Precautions

E2E-[J-IL[]

Be sure to read the precautions for all models in the website at: http://www.ia.omron.com/.

Warning Indications

Warning level
Indicates a potentially hazardous situation which,

A Warning if not avoided, will result in minor or moderate injury,
or may result in serious injury or death. Additionally

there may be significant property damage.

Precautions Supplementary comments on what to do or avoid
for Safe Use doing, to use the product safely.
Precautions Supplementary comments on what to do or avoid
doing, to prevent failure to operate, malfunction or
for Correct Use undesirable effect on product performance.

Meaning of Product Safety Symbols

General prohibition
Indicates the instructions of unspecified prohibited
action.

4. Never use thinner or other solvents. Otherwise, the Sensor
surface may be dissolved.

@ Design

Influence of Surrounding Metal

When mounting the Sensor within a metal panel, ensure that the
clearances given in the following table are maintained. Failure to maintain
these distances may cause deterioration in the performance of the
Sensor.

This product is not designed or rated for ensuring
safety of persons either directly or indirectly.
Do not use it for such purposes.

(Unit: mm)
. . Model Item | d D m n
Caution, explosion
g/ Indicates the possibility of explosion under specific E2E-X3B4 (-M1TJ) -ILC] 12 8 18
conditions. E2E-X7B4 (-M1TJ) -IL[] 0 18 0 20 27
E2E-X10B4 (-M1TJ) -IL] 30 40 45

Mutual Interference

When installing Sensors face-to-face or side-by-side, ensure that the
minimum distances given in the following table are maintained.

Risk of explosion. ‘«A»‘
Do not connect sensor to AC power supply. {
= (Unit: mm)
Model ltem A B
_ E2E-X3B4 (-M1TJ) -IL[] 30 20
Precautions for Safe Use | E2E-X7B4 (-M1TJ) -ILCI 50 35
The following precautions must be observed to ensure safe operation. E2E-X10B4 (-M1TJ) -IL[] 100 70

1. Do not use the product in an environment where flammable or
explosive gas is present.

2. Do not attempt to disassemble, repair, or modify the product.

3. Power Supply Voltage
Do not use a voltage that exceeds the rated operating voltage
range. Applying a voltage that is higher than the operating voltage
range may result in damage or burnout.

4. Incorrect Wiring
Be sure that the power supply polarity and other wiring is correct.
Incorrect wiring may cause explosion or burnout.

5. Connection without a Load
If the power supply is connected directly without a load, the
internal elements may explode or burn. Be sure to insert a load
when connecting the power supply.

6. Dispose of this product as industrial waste.

Precautions for Correct Use

Do not use this product under ambient conditions that exceed the
ratings.
® Operating Environment

1. Do not install the product in the following locations.
Doing so may result in product failure or malfunction.
(1) Outdoor locations directly subject to sunlight, rain, snow, water
droplets, or oil.
(2) Locations subject to atmospheres with chemical vapors, in
particular solvents and acids.
(8) Locations subject to corrosive gases.

2. The Sensor may malfunction if used near ultrasonic cleaning
equipment, high-frequency equipment, transceivers, cellular
phones, inverters, or other devices that generate a high-frequency
electric field. Please refer to the Precautions for Correct Use on
the OMRON website (www.ia.omron.com) for typical measures.

3. Laying the Proximity Sensor wiring in the same conduit or duct as
high-voltage wires or power lines may result in incorrect operation
and damage due to induction. Wire the Sensor using a separate
conduit or independent conduit.

® Mounting
Tightening Force

Do not tighten the nut with excessive force. A washer must be used
with the nut. Do not use tightening force that exceeds the values in the
following table.

Model Item Torque
E2E-X3B4 (-M1TJ) -IL[] 30 N'm
E2E-X7B4 (-M1TJ) -IL[] 70 N'm
E2E-X10B4 (-M1TJ) -IL[] 180 N'm

® Wiring
In the 10-Link mode, the cable between the 10-link Master and Sensor
must have a length of 20m or less.
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E2E-[-IL[]

Dimensions

(Unit: mm)

Tolerance class IT16 applies to dimensions in this data sheet unless otherwise specified.

Pre-wired Models

E2E-X3B4-IL]
47

38—
3

I« 21 dia. 3.
l—17 *W* +10—1+
2
R

L] - %
Indicators *2
M12xP1 \Two clamping nuts

Toothed washer

¥

N

*1. 4-dia. vinyl-insulated round cable with 3 conductors
(Conductor cross section: 0.3 mm?,
Insulator diameter: 1.3 mm), Standard length: 2 m
*2. Operation indicator (orange), stability indicator/
communication indicator (green)

E2E-X7B4-ILT]

5
—F

1

v
t

[\

———=

*1

E2E-X10B4-IL[]

60
48

42 dia. 43

36 Tsf 104

3

J mn————=

[\

— % N Indicators *2
M18xP1 Two clamping nuts
Toothed washer Two clamping nuts
M30xP1.5 Ping
L X Toothed washer
*1. 6-dia. vinyl-insulated round cable with 3 conductors
(Conductor cross section: 0.5 mm?, *1. 6-dia. vinyl-insulated round cable with 3 conductors
Insulator diameter: 1.9 mm), Standard length: 2 m (Conductor cross section: 0.5 mm?,
*2. Operation indicator (orange), stability indicator/ Insulator diameter: 1.9 mm), Standard length: 2 m
communication indicator (green) *2. Operation indicator (orange), stability indicator/
communication indicator (green)
Pre-wired Connector Models
E2E-X3B4-M1TJ-IL[]
47
38
21 dia.~| 33
17— 4 1«10~
. T [
S i —
SN =
wa / Indicators 2 *1 /
M12xP1 / \ M12xP1

Toothed washer Two clamping nuts

*1. 4-dia. vinyl-insulated round cable
Standard length: 0.3 m

*2. Operation indicator (orange), stability indicator/
communication indicator (green)

E2E-X7B4-M1TJ-ILO]

55
43

38

r “25:T

t

ﬁ
[

-

' Y /
Indicators *2  *1 M12xP1
Two clamping nuts
Toothed washer

/
M18xP1

*1. 6-dia. vinyl-insulated round cable
Standard length: 0.3 m

*2. Operation indicator (orange), stability indicator/
communication indicator (green)

E2E-X10B4-M1TJ-ILO]

[+—— 42 dia.
ﬁ : %‘

/
M30xP1.5

Toothed washer Two clamping nuts

Indicators *2 M12xP1

*1. 6-dia. vinyl-insulated round cable
Standard length: 0.3 m

*2. Operation indicator (orange), stability indicator/
communication indicator (green)

Mounting Hole Dimensions

Dimension M12 M18 M30

F (mm)

12.5;%° dia. 18.5;%° dia. 30.5;>° dia.

F—
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|O-Link Proximity Sensor (Spatter-resistant Models)

E2EQ-[ I-IL[ |

I0-Link Makes Sensor Level Information Visible and CE
Solves the Three Major Issues at Manufacturing Sites!

A Proximity Sensor That Can Be

Used in a Spatter Environment.

* Downtime can be reduced.
Notifies you of faulty parts and such phenomena in
the Sensor in real time.
* The frequency of sudden failure can be decreased.
Notifies you of objects being too far or too close. |
* The efficiency of changeover can be improved.
The batch check for individual sensor
IDs Signiﬁcanﬂy decreases commissioning time. For the most recent information on models that have been certified for
¢ The fluororesin coating provides exceptional safety standards, refer to your OMRON website.
spatter resistance.

Be sure to read Safety Precautions on

page 77.
Ordering Information
Sensors [Refer to Dimensions on page 78.]
DC 3-wire 10-Link Models
L . Pin 10-Link
Appearance Sensing distance Connection method arrangement B Model
Pre-wired Models COM2 (38.4 kbps) E2EQ-X3B4-IL2 2M
(2m) COMB3 (230.4 kbps) E2EQ-X3B4-IL3 2M
M12 [[]3 mm M12 Pre-wired Smartclick | 1: +V COM2 (38.4 kbps) | E2EQ-X3B4-M1TJ-IL2 0.3M
Connector Models 3:0V
0.3m) 4: C/Q output COM3 (230.4 kbps) | E2EQ-X3B4-M1TJ-IL3 0.3M
Pre-wired Models COM2 (38.4 kbps) E2EQ-X7B4-1L2 2M
Shielded (2m) - COM3 (230.4 kbps) | E2EQ-X7B4-IL3 2M
E:D— mis ] 7 mm M12 Pre-wired Smartclick | 1: +V COM2 (38.4 kbps) | E2EQ-X7B4-M1TJ-IL2 0.3M
Connector Models 3:0V
0.3m) 4: C/Q output COMS3 (230.4 kbps) | E2EQ-X7B4-M1TJ-IL3 0.3M
Pre-wired Models COM2 (38.4 kbps) E2EQ-X10B4-IL2 2M
(2m) - COMS3 (230.4 kbps) E2EQ-X10B4-IL3 2M
M30 10 mm M12 Pre-wired Smartclick | 1: +V COM2 (38.4 kbps) | E2EQ-X10B4-M1TJ-IL2 0.3M
Connector Models 3:0V
0.3m) 4: C/Q output COMS3 (230.4 kbps) | E2EQ-X10B4-M1TJ-IL3 0.3M

Note: Please contact your OMRON sales representative regarding the 10-Link setup file (I0ODD file).

Accessories (Sold Separately)

Sensor I/0O Connectors :?

(Models with Pre-wired Connectors: A Connector is not provided with the Sensor. Be sure to order a Connector separately.) g

=.

Sensor I/O Connector . L =]

Type Appearance Cable length e G Applicable Proximity Sensor model number 5

Straight 2m XS5F-D421-D80-F gl

=

| - - wn

Socket on one 5m XS5F-D421-G80-F 9;
cable end 2m XS5F-D422-D80-F
5m XS5F-D422-G80-F

E2EQ-X[1B4-M1TJ-IL[]

2m XS5W-D421-D81-F
Socket and plug 5m XS5W-D421-G81-F
on cable ends 2m XS5W-D422-D81-F
&/ 5m XS5W-D422-G81-F

Note: Refer to Sensor I/O Connector/Sensor Controller on your OMRON website for details.
* There are also straight type/L-shape type combinations available.

OmRrROoN




E2EQ-[-IL[]
Ratings and Specifications

DC 3-wire I0-Link Models

Size M12 M18 M30
Shielded Shielded
Item Model E2EQ-X3B4-IL[] E2EQ-X7B4-IL[] E2EQ-X10B4-IL[]
Sensing distance 3 mm £10% 7 mm £10% 10 mm £10%
Set distance *1 0to 2.4 mm 0to 5.6 mm 0to 8 mm

Differential travel

10% max. of sensing distance

Detectable object

Ferrous metal
(The sensing distance decreases with non-ferrous metal. Refer to Engineering Data on pages 75.)

Standard sensing object

Iron, 12 x 12 x 1 mm Iron, 18 x 18 x 1 mm Iron, 30 x 30 x 1 mm

Response frequency *2 1 kHz 0.5 kHz 0.4 kHz
Power supply voltage 10 to 30 VDC (including 10% ripple (p-p))

Current consumption 20 mA max.

Control Load current 100 mA max.

output Residual voltage |2 V max. (Load current: 100 mA, Cable length: 2 m)

Indicators *1

In the Standard 1/0O mode (SIO mode): Operation indicator (orange, lit) and stability indicator (green, lit)

In the 10-Link mode: Operation indicator (orange, lit) and communication indicator (green, blinking at 1 s intervals)

Operation mode

PNP NO/NC switching type (Factory setting: NO)
Refer to the timing charts under I/O Circuit Diagrams on page 76 for details.

Protection circuits

Power supply reverse polarity protection, output reverse polarity protection, surge suppressor, and
output short-circuit protection

Ambient temperature range

Operating/Storage: -25 to 70°C (with no icing or condensation)

Ambient humidity range

Operating/Storage: 35% to 95% (with no condensation)

Temperature influence

+10% max. of sensing distance at 23°C in the temperature range of -25 to 70°C

Voltage influence

+1% max. of sensing distance at rated voltage in the rated voltage +15% range

Insulation resistance

50 MQ min. (at 500 VDC) between current-carrying parts and case

Dielectric strength

1,000 VAC, 50/60 Hz for 1 minute between current-carrying parts and case

Vibration resistance

Destruction: 10 to 55 Hz, 1.5-mm double amplitude for 2 hours each in X, Y, and Z directions

Shock resistance

Destruction: 1,000 m/s? 10 times each in X, Y, and Z directions

Degree of protection

IEC 60529 IP67, in-house standards: oil-resistant

Connection method

Pre-wired Models (Standard cable length: 2 m), Pre-wired Connector Models (Standard cable length: 0.3 m)

Case Fluororesin coating (Base material: brass)
. Sensing surface | Fluororesin
Materials = - - -
Clamping nuts Fluororesin coating (Base material: brass)
Toothed washer | Zinc-plated iron
Operation mode switching between NO and NC, self diagnosis enabling, excessive proximity judgment
Main 10-Link functions distance selecting, timer function of the control output and timer time selecting, instability output (IO-Link
mode) ON delay timer time selecting function, monitor output, operating hours read-out, and initial reset
10-Link
o specification Ver 1.1
?:;:;‘Ig'a‘;f::s"" Baud rate -IL3: COM3 (230.4 kbps), -IL2: COM2 (38.4 kbps)
P Data length PD size: 2 bytes, OD size: 1 byte (M-sequence type: TYPE_2_2)
Minimum cycle time | -IL3 (COM3): 1 ms, -IL2 (COM2): 2.3 ms

Accessories

Instruction manual

Note: Please contact your OMRON sales representative regarding the 10-Link setup file (IODD file).

*1. In the Standard 1/0O mode (SIO mode), use the product in a range that the green stability indication lamp is lit. (Although the lamp is turned off

2.

74

when the object detected has approached excessively, the detection performance is stable.)

In the 10-Link mode, use the product in a range that the Byte1_bit4 for instability detection is zero. (Although the Byte1_bit5 for excessive
proximity detection is one if the object detected has approached excessively, the detection performance is stable.)

Please contact your OMRON sales representative regarding assignment of data.

The response frequency is an average value. Measurement conditions are as follows: standard sensing object, a distance of twice the standard

sensing object, and a set distance of half the sensing distance.
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Engineering Data (Reference Value)

E2EQ-[-IL[]

Sensing Area

Distance X (mm)
5

E2EQ-XC1B4 (-M1TJ) -ILO
12
E2EQ-X10
° E2EQ-X7
- _
6 /, \><E2EQ-X3

w4
, % / \

[AN

-5 10 -5 0 5 10

15 20
Distance Y (mm)

Influence of Sensing Object Size and Material
E2EQ-X3B4 (-M1TJ) -ILO]

4

E2EQ-X7B4 (-M1TJ) -ILO

E2EQ-X10B4 (-M1TJ) -ILO]

— - —~ 8 = 12 -
€ €
E It+ l—1‘mm E //////////// t=1 E It+ t=1 m‘m
< 35 X" x 7t X tron —— x< o X ron —|
§ § § — Ir
3 3 Iron—] S 6} S /
2 a \ Stainless steel (SUS304) [a:} 4
2.5 Stainless steel (SUS304) 5 / / !
/ /“ Stainless steel (SUS304)
2 4 6 /
/f Aluminum I /‘ Aluminum /
15 3 Aluminum
y/ Copper - y/ N— Copper 4 b
/\
! / 2 I I / Copper
/ .
05 1 /
0 5 10 15 20 25 30 35 0 10 20 30 40 50 0 10 20 30 40 50 60
Side length of sensing object: d (mm) Side length of sensing object: d (mm) Side length of sensing object: d (mm)
Monitor Output
E2EQ-X3B4 (-M1TJ) -IL(] E2EQ-X7B4 (-M1TJ) -IL(] E2EQ-X10B4 (-M1TJ) -IL[]
T 250 T T o 250 T T @ 250 T T
% ‘ ‘ @d=12mm H ‘ ‘ @d=18 mm 1 ‘ @d=30 mm
= 230 [ = 230 b = 230 [
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AN MR A
705N | 70— Stainless steel i mwm » Stainless steel
\ 4 on A \(/ (SUS304) R (SUS304,
150 N T 150 A BRI i 150
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NS \
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I/0 Circuit Diagrams

lSet position Excessive proximit)i
Non-sensing Stable judgment distance *7
zone sensing zone |
N 1 Proximity Sensor
Operation | ¢ ensing i n
mode™ | opiect i : .:ﬁ:[]-
Rated sensing distance L *1. The operation mode can be changed by the 10-Link
(%) 20 0 communications.
N *2. If the excessive proximity diagnosis function using the 10-Link
— g 9
- — ON Stability indicator communications is disabled, the lamp is lit in this zone, too, in
= 12 OFF (green) the Standard 1/0 mode (SIO mode). In the 10-Link mode,
,—“ ON  Operation indicator diagnosis is disabled (fixed to zero).
MO —— OFF  (orange) *3. If the instability detection diagnosis function using the 10-Link
Standard ’— ON . communications is disabled, the lamp is lit in this zone, too, in
o L oFF  Control output*5 the Standard 1/0 mode (SIO mode). In the IO-Link mode,
mode - diagnosis is disabled (fixed to zero).
(Slg 7] - ON bty indicator *4. If both the diagnosis functions of excessive proximity and
s el = OFF oy instability detection using the 10-Link communications are
e | i\ ION Overation indicator disabled, the lamp is not lit in all the zones.
— OFF (oﬁ’ange) *5. The timer function of the control output can be set up by the 10-
— i 1ON Control outout *5 Link communications.
Timing —— oFf  ~ontroloulpu (Itis able to select ON delay, OFF delay, or one-shot function
Chart —— and select a timer time of 1 to 4000 ms (T).)
an == Flashing Comunication
.  (1scycle) indicator (green) ON-deIay OFF-deIay One Shot
: : ON Operation indicator Present Present Present —
: * OFF  (orange) S;ns\lng N:M Ssnsmg NL‘ Ssns\‘ng NL‘
! ! * | Qi ct it —a e
NO ’— 1 Control output *5 Object O‘,’f”: T Obje O‘,’\;ese’; i O%Esen: T
! 10 (Byte1.bit) OFF 0 ’_ NO OFF 0 T OFF 0
Lo Instability detection *6 ON 1e— T oN it oN 1 —HTe
j 0 (Byte1,.b|t4) . C OFF 0 r— Ne OFF 0 a Ne OFF 0 i
o 1 Excessive proximity
U —0 detection (Byte1_bit5) *6. The judgment time for the instability detection diagnosis can be
e . —— — selected by the 10-Link communications.
] Elisch::y\]e% .Cg.mun'ca“on (For the ON delay timer function, the setting can be selected
T [159/06] indicator (green) from 0 (invalid), 10, 50, 100, 300, 500, or 1000 ms.
I i 1 ON_ Operation indicator | *7, The judgment distance of the excessive proximity diagnosis
T OFF  (orange) function can be selected by the 10-Link communications.
NG - bt CBOQV?' ot 5 (The distance can be selected as a combination of the material
— 0 (Byte ! ) - of the object detected, such as iron, aluminum, or SUS and the
ot 'ES‘IE‘T"MS‘QC“°“ 6 judgment distance of approximately 10, 20, or 30%. However, it
— 0 (Byte1_bit4 is not allowed to select a combination of aluminum and 30%.
Ly Excessi "
G XCessive proximity *8. If using the product as a general sensor, it operates in the
2 s
[z, detection (Byte1._bit5) Standard I/0 mode (SIO mode).
Note: Please contact your OMRON sales representative regarding
assignment of data.
When using as a general When using the Sensor connected
sensor to 10-Link Master Unit
_B?o;m%L+ 10t0 30V DC _BTov_vn¢L+ L+ # T
Output i : :
circuit %M(b
1 1
1 1
%
Proximity mn}t; IO:_i;k_
sensor sensor master
Model Connections
E2EQ XS5F
@ @ O Brown (+V)
E2EQ-XC0B4-M1TJ-ILO [0} @ O White (not used)
—0 ® 0 Blue (0V)
—@ @ 0 Black (Output)

* If the XS5W-D42[]-[181-F Connector which has a socket and plug on the cable ends is connected to the Sensor, this part will be a plug.
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Safety Precautions

E2EQ-[-IL[]

Be sure to read the precautions for all models in the website at: http://www.ia.omron.com/.

Warning Indications

Warning level
Indicates a potentially hazardous situation which,

A Warning if not avoided, will result in minor or moderate injury,
or may result in serious injury or death. Additionally

there may be significant property damage.

Precautions Supplementary comments on what to do or avoid
for Safe Use doing, to use the product safely.
Precautions Supplementary comments on what to do or avoid
doing, to prevent failure to operate, malfunction or
for Correct Use undesirable effect on product performance.

Meaning of Product Safety Symbols

General prohibition
Indicates the instructions of unspecified prohibited
action.

4. Never use thinner or other solvents. Otherwise, the Sensor
surface may be dissolved.

@ Design

Influence of Surrounding Metal

When mounting the Sensor within a metal panel, ensure that the
clearances given in the following table are maintained. Failure to maintain
these distances may cause deterioration in the performance of the
Sensor.

This product is not designed or rated for ensuring
safety of persons either directly or indirectly.
Do not use it for such purposes.

(Unit: mm)
. . Model Item | d D m n
Caution, explosion
g/ Indicates the possibility of explosion under specific E2EQ-X3B4 (-M1TJ) -IL(] 12 8 18
conditions. E2EQ-X7B4 (-M1TJ) -IL[] 0 18 0 20 27
E2EQ-X10B4 (-M1TJ) -IL[] 30 40 45

Mutual Interference

When installing Sensors face-to-face or side-by-side, ensure that the
minimum distances given in the following table are maintained.

Risk of explosion. ‘«A*‘
Do not connect sensor to AC power supply. ;,é _
= (Unit: mm)
Model Item A B
E2EQ-X3B4 (-M1TJ) -IL[] 30 20
Precautions for Safe Use | E2EQ-X7B4 (-M1TJ) -ILO 50 35
The following precautions must be observed to ensure safe operation. E2EQ-X10B4 (-M1TJ) -ILC] 100 70

1. Do not use the product in an environment where flammable or
explosive gas is present.

2. Do not attempt to disassemble, repair, or modify the product.

3. Power Supply Voltage
Do not use a voltage that exceeds the rated operating voltage
range. Applying a voltage that is higher than the operating voltage
range may result in damage or burnout.

4. Incorrect Wiring
Be sure that the power supply polarity and other wiring is correct.
Incorrect wiring may cause explosion or burnout.

5. Connection without a Load
If the power supply is connected directly without a load, the
internal elements may explode or burn. Be sure to insert a load
when connecting the power supply.

6. Dispose of this product as industrial waste.

Precautions for Correct Use

Do not use this product under ambient conditions that exceed the
ratings.
® Operating Environment

1. Do not install the product in the following locations.
Doing so may result in product failure or malfunction.
(1) Outdoor locations directly subject to sunlight, rain, snow, water
droplets, or oil.
(2) Locations subject to atmospheres with chemical vapors, in
particular solvents and acids.
(8) Locations subject to corrosive gases.

2. The Sensor may malfunction if used near ultrasonic cleaning
equipment, high-frequency equipment, transceivers, cellular
phones, inverters, or other devices that generate a high-frequency
electric field. Please refer to the Precautions for Correct Use on
the OMRON website (www.ia.omron.com) for typical measures.

3. Laying the Proximity Sensor wiring in the same conduit or duct as
high-voltage wires or power lines may result in incorrect operation
and damage due to induction. Wire the Sensor using a separate
conduit or independent conduit.

® Mounting
Tightening Force

Do not tighten the nut with excessive force. A washer must be used
with the nut. Do not use tightening force that exceeds the values in the
following table.

Model Item Torque
E2EQ-X3B4 (-M1TJ) -IL[] 30 N'm
E2EQ-X7B4 (-M1TJ) -IL[] 70 N'm
E2EQ-X10B4 (-M1TJ) -IL[] 180 N'm

® Wiring
In the 10-Link mode, the cable between the 10-link Master and Sensor
must have a length of 20m or less.
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E2EQ-[-IL[]

Dimensions

(Unit: mm)

Tolerance class IT16 applies to dimensions in this data sheet unless otherwise specified.

Pre-wired Models

E2EQ-X3B4-IL[]
47
< 21 dia. 3
17

o

L] - %
Indicators *2
M12xP1 \Two clamping nuts

Toothed washer

¥

N

*1. 4-dia. vinyl-insulated round cable with 3 conductors
(Flame-resistant, Conductor cross section: 0.3 mm?,
Insulator diameter: 1.3 mm), Standard length: 2 m

*2. Operation indicator (orange), stability indicator/
communication indicator (green)

E2EQ-X7B4-IL[] E2EQ-X10B4-IL[]
60
55 48
43 42 dia. 43
38 36 5 =10 4+
4# 15—~ T r 3
2#« J
L= =<
= E b TN
7 N Indicators *2 Indicators *2
M18xP1 Two clamping nuts
Toothed washer Two clamping nuts
M30xP1.5 Png
L X Toothed washer
*1. 6-dia. vinyl-insulated round cable with 3 conductors
(Flame-resistant, Conductor cross section: 0.5 mm?, *1. 6-dia. vinyl-insulated round cable with 3 conductors
Insulator diameter: 1.9 mm), Standard length: 2 m (Flame-resistant, Conductor cross section: 0.5 mm?,
*2. Operation indicator (orange), stability indicator/ Insulator diameter: 1.9 mm), Standard length: 2 m
communication indicator (green) *2. Operation indicator (orange), stability indicator/
communication indicator (green)
Pre-wired Connector Models
E2EQ-X3B4-M1TJ-IL[]
47
38
21 dia. ~| 33
17— 4 1«10~
. R
= i — T
\\\\\\\\\\\\\\ i =
Y -
wa / Indicators 22 *1 /
Mi2xP1 / \ M12xP1

Toothed washer Two clamping nuts

*1. 4-dia. vinyl-insulated round cable (Flame-resistant),
Standard length: 0.3 m

*2. Operation indicator (orange), stability indicator/
communication indicator (green)

E2EQ-X7B4-M1TJ-IL]

55
43

38

15 =]

4}“ 2#

t

/
M18xP1

ﬁ
=

-

N Indicators *2
Two clamping nuts
Toothed washer

"

7
M12xP1

*1. 6-dia. vinyl-insulated round cable (Flame-resistant),
Standard length: 0.3 m

*2. Operation indicator (orange), stability indicator/
communication indicator (green)

E2EQ-X10B4-M1TJ-ILO]

% N

/
M30xP1.5

Toothed washer Two clamping nuts

[+—— 42 dia.

Indicators *2

*1. 6-dia. vinyl-insulated round cable (Flame-resistant),
Standard length: 0.3 m

*2. Operation indicator (orange), stability indicator/
communication indicator (green)

Mounting Hole Dimensions

OmRrROoN

Model

E2EQ-X3B4 E2EQ-X7B4 E2EQ-X10B4

F (mm)

12.5;%° dia. 18.5;%° dia. 30.5;>° dia.
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10-Link makes sensor level information
visible and solves the three major issues at
manufacturing sites!

The screwless clamping terminal block
reduces wiring work.

* Downtime can be reduced.
Notifies you of faulty parts and such phenomena in the Sensor in real
time.

* The frequency of sudden failure can be decreased.
Condition monitoring of sensors and equipment to prevent troubles.

* The efficiency of changeover can be improved. ?‘ >
The batch check for individual sensor IDs significantly decreases a
commissioning time.

Corresponding to our shared Value Design for Panel
| concept for the specifications of products

Features

The host controller can cyclically read control signals, status*1, wiring, and power supply status of I0-Link sensors. Because an I0-Link System
can cyclically read analog data such as the amount of incident light in addition to ON/OFF information, it can be used for predictive maintenance
based on detection of such things as decreases in the amount of light.

User-specified data in O-Link devices can be read and written from the host controller when necessary.

Digital signals can be input rapidly from |0-Link sensors*2 during 10-Link communications.

|0-Link sensors can be combined with non-lO-Link sensors.

Incorrect connections of 10-Link sensors can be checked when 10-Link communications start.

Backup and restoration of I0-Link device parameters make replacement of |0-Link sensors easier.

I0-Link sensors can be easily replaced with non-lO-Link sensors without changing the data address settings.*3

Sensors can report their errors to the master, which facilitates locating errors from the host.

The total number of retries in cyclic communications can be recorded. You can use this value to check for the influences of noise and other
problems.

(When EtherCAT is used as the host communication interface)

Up to four sensors can be connected.

*1. Examples for Photoelectric Sensors: Instability detection and sensor errors

*2. 10-Link sensors that support digital inputs that use pin 2 of 10-Link Master Unit ports

*3. Bit data of IO-Link sensor can be reflected in the address of the digital input data by using digital input collection.

This function is supported with the unit version 1.1 or later.

Sysmac is a trademark or registered trademark of OMRON Corporation in Japan and other countries for OMRON factory automation products.
EtherCAT® is a registered trademark of Beckhoff Automation GmbH for their patented technology.

EtherNet/IP™ is the trademarks 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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NX-ILM400

System Configuration
Controller Communications with NX Bus

NX bus communications can be used only when the controller is an NX1P2 CPU Unit.

Support Software:
« |O-Link Master Unit settings: Use the Sysmac Studio.
* |O-Link device settings: Use CX-ConfiguratorFDT.

NX1P2 CPU Unit

Connection to the built-in
EtherNet/IP port on an

NX-type 10-Link Master Unit

NX1P2 CPU Unit

/ 10-Link communications
4 (4 wires per device)

OMRON |O-Link devices or 10-Link

ESl files
10DD files

Applicable Support Software

devices from other companies™

*1.You can also connect a combination of
general-purpose sensors and other devices.

Applicable Support Software

10-Link Master Unit

Function
type

Setting and monitoring the

NX Unit settings

10-Link Master Unit settings

connected I0-Link devices

Applicable Support NX

Sysmac Studio *1

Sysmac Studio *1

CX-ConfiguratorFDT *2

Software GX

Sysmac Studio *1

Sysmac Studio *1

CX-ConfiguratorFDT *2

*1. Sysmac Studio version 1.17 or higher is required.
*2. CX-ConfiguratorFDT version 2.2 or higher is required.

Controller Communications with EtherNet/IP

Support Software:
e |O-Link Master Unit settings: Use the Sysmac Studio or NX-IO Configurator.*1
o |O-Link device settings: Use CX-ConfiguratorFDT.*2

CJ/ICP/CS-series CPU Unit,
Connection to the peripheral USB /Controller made by other company

port or built-in EtherNet/IP port on an

_seri i _seri I
% ::l]i/l:\ls)t(ri::ecs CPU Unit or NY-series ,§ t EI
fo] L1 RJ45
ESl files E ,_
=’ 10DD files Built-in EtherNet/IP port
Support Software: EtherNet/IP
¢ |O-Link Master Unit settings: RJ45 NX-type 10-Link

Use the Sysmac Studio or
NX-IO Configurator.

¢ |O-Link device settings:
Use the CX-ConfiguratorFDT.

Connect the computer to the
N  peripheral USB port on the

EtherNet/IP Coupler UnV

]
e

xml

ESI files
10DD files

EtherNet/IP Coupler Unit

il |

Master Unit

10-Link

|0-Link devices
(from OMRON or
another company)*3

10-Link communications
(4 wires per device)

*1. When a host controller from another company is used with EtherNet/IP host communications connect the Sysmac Studio or NX-IO Configurator
to the EtherNet/IP Coupler Unit, for 10-Link Master Unit settings.
*2. When a host controller from another company is used with EtherNet/IP host communications connect CX-ConfiguratorFDT to the EtherNet/IP

Coupler Unit, for 10-Link device settings.

*3. You can also connect a combination of general-purpose sensors and other devices.

Applicable Support Software

10-Link Mast Applicable Support Software
Unit type Tag data link setting 10-Link Master Unit settings *1 Setting and monitoring the 10-Link devices
Use the Network Configurator or the 10-Link Master Unit Configuration Tool
NX EtherNet/IP software application from ¢ Sysmac Studio*2 CX-ConfiguratorFDT
the other company. ¢ NX-10 Configurator*3

*1. The lO-Link device connection configuration information settings are included in the 10-Link Master Unit settings.

*2. The settings from the Sysmac Studio are required when you use the Safety Control Unit on the Slave Terminal.
The Safety Control Unit is not supported with the NX-IO Configurator.

*3. The connectable paths of NX-IO Configurator differ depending on the unit version of the EtherNet/IP Coupler Unit.

OmRrROoN




Controller Communications with EtherCAT

Support Software:

o [O-Link Master Unit settings: Use the Sysmac Studio.*1
o [O-Link device settings: Use CX-ConfiguratorFDT.*2

Connection to the
peripheral USB port or
built-in EtherNet/IP port on
an NJ/NX-series CPU Unit

EtherCAT Master Unit

NX-ILM400

NJ/NX-series CPU Unit or NY-series Industrial PC

or NY-series Industrial PC “.
; ol |
=lifE
& = ﬁ¥ X A=~ = =
ESl files RJ45
I0DD files Built-in EtherCAT port
Support Software: EtherCAT
o |O-Link Master Unit settings: RJ4
Use the Sysmac Studio for J%\‘
the NX-type 10-Link Master
Unit. L
Connection is not possible to g
a GX-type I0-Link Master f Cor.mect the computer to the g
Unit. peripheral USB port on the 10-Link
EtherCAT Coupler Unit.
e |O-Link device settings: ) .
Use the CX-ConfiguratorFDT :%Ségliifes EtherCAT Coupler Unit
for the NX-type 10-Link —
Master Unit.
Connection is n_ot possible to |0-Link communications
a G_X—type 10-Link Master (4 wires per device) L
Unit.
S |
L

10-Link devices

(from OMRON or another

company)*3

NX-type 10-Link
Master Unit

GX-type 10-Link

Master Unit
10-Link
el
L
L
L
—

10-Link devices
(from OMRON or another
company)*3

*1. When a host controller from another company is used with EtherCAT host communications, use the EtherCAT software application from the other

company for a GX-type 10-Link Master Unit.

Note. For an NX-type I0-Link Master Unit, connect the Sysmac Studio to the EtherCAT Coupler Unit, as shown above.

*2. When a host controller from another company is used with EtherCAT host communications, for a GX-type 10-Link Master Unit, make the 10-Link
device settings with message communications from the host controller from the other company.
Note. For an NX-type I0-Link Master Unit, connect CX-ConfiguratorFDT to the EtherCAT Coupler Unit, as shown above.

*3. You can also connect a combination of general-purpose sensors and other devices.

Applicable Support Software

Applicable Support Software
10-Link Master -Li i i
Unit type PDO allocation settings (GX) I(CI)OI:;::::I:W : ::f: eug c;:izzt:;?é’ns Setting and monitoring the 10-Link
1/0 allocation settings (NX) configuration settings) *1 devices
NX Sysmac Studio *1 Sysmac Studio *1 CX-ConfiguratorFDT *2
GX Sysmac Studio *1 Sysmac Studio *1 CX-ConfiguratorFDT *2

*1. The device configuration settings are included in the IO-Link Master Unit settings.

*2. CX-ConfiguratorFDT version 2.2 or higher is required.

SIQISBIN
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NX-ILM400
Ordering Information

International Standards
¢ The standards are abbreviated as follows: U: UL, U1: UL(Class | Division 2 Products for Hazardous Locations), C: CSA, UC: cULus, UC1: cULus

(Class | Division 2 Products for Hazardous Locations), CU: cUL, N: NK, L: Lloyd, CE: EU Directives, RCM: Regulatory Compliance Mark, and
KC: KC Registration.
* Contact your OMRON representative for further details and applicable conditions for these standards.

NX-series 10-Link Master Unit

Specification

Product name i Model Standards
Number of 1/O refreshing method 1/0 connection

10-Link ports terminals
. . . . Screwless clamping UC1,CE, N, L, RCM,
NX-series 10-Link Master Unit 4 Free-Run refreshing terminal block NX-ILM400 KC

Peripheral Devices

Sensor I/0O Connectors
Order a cable with a connector on one end to connect a sensor of connector type. Refer to the Ordering Information in the catalog of the sensor
to connect or the Sensor I/O Connectors/Sensor Controllers on your local OMRON website for recommended products.

Optional Products

Product name Specification Model Standards

. . . . Pins for 10 Units
Unit/Terminal Block Coding Pins (30 terminal block pins and 30 Unit pins) NX-AUX02 ---

Specification

Product name - Terminalnumber | Ground terminal | Terminal current Model Standards
No. of terminals g .
indications mark capacity
Terminal Block 16 A/B Not provided 10A NX-TBA162 ---

Software

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.

Specification

Product name Model Standards
Nlt_meer of Media

icenses

The Sysmac Studio is the software that
provides an integrated environment for setting,
programming, debugging and maintenance of

machine automation controllers including the M d.'" | DVD SYSMAC-SE200D
NJ/NX-series CPU Units, NY-series Industrial (Media only)
PC, EtherCAT Slave, and the HMI.

Sysmac Studio
Standard Edition
Ver.1.00O

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)

The Sysmac Studio Standard Edition DVD 1 license * SYSMAC-SE201L
includes CX-ConfiguratorFDT to set up 10-Link
Master Units and 10-Link devices.

Refer to your OMRON website for details.

* Multi licenses are available for the Sysmac Studio (3, 10, 30, or 50 licenses).
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General Specification

NX-ILM400

Item

Specification

Enclosure

Must be built into a panel.

Grounding methods

Ground to 100 Q or less.

Operating
environment

Ambient operating
temperature

0to 55°C

Ambient operating
humidity

10% to 95% (with no condensation or icing)

Atmosphere Must be free from corrosive gases.
Ambient storage o . . .
temperature —25 to 70°C (with no condensation or icing)
Altitude 2,000 m max.

Pollution degree

Pollution degree 2 or less: Conforms to JIS B3502 and IEC 61131-2.

Noise immunity

Conforms to IEC 61000-4-4, 2 kV (power line).

Overvoltage category

Category: Conforms to JIS B3502 and IEC 61131-2.

EMC immunity level

Zone B

Vibration resistance

Conforms to IEC 60068-2-6.

5 to 8.4 Hz with amplitude of 3.5 mm,

8.4 to 150 Hz, acceleration of 9.8 m/s?

100 min each in X, Y, and Z directions (10 sweeps of 10 min each = 100 min total)

Shock resistance

Conforms to IEC 60068-2-27. 147 m/s?, 3 times each in X, Y, and Z directions

Applicable standards *

UL 61010-2-201, ANSI/ISA 12.12.01, EU: EN61131-2, NK, LR, RCM, KC, and I0-Link conformance

* Refer to the OMRON website (www.ia.omron.com) or ask your OMRON representative for the most recent applicable standards for each model.
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NX-ILM400
Unit Specification

Item Specification
Unit name I0-Link Master Unit
Model NX-ILM400
Number of ports 4

Communications

|0-Link protocol

COM1: 4.8kbps
COM2: 38.4kbps
COMS: 230.4kbps

protocol
Communications Baud rate
specifications

Topology

1:1

Compliant standards

¢ |O-Link Interface and System Specification Version1.1.2

¢ |0O-Link Test Specification Version1.1.2

Power supply to Rated voltage

24 VDC (20.4 to 28.8 VDC)

devices*inl0-Link Mode | Maximum load current | 0.2 A/port
or SI0 (DI) Mode Short-circuit protection | Provided.
Internal /O common PNP
Rated voltage 24 VDC (20.4 to 28.8 VDC)
o Input current 5 mA typical (24 VDC)
Digital inputs - :
(in SIO (DI) Mode) ON voltage/ON current | 15 VDC min., 2 mA min.

OFF voltage

5 VDC max.

Input filter time

No filter, 0.25 ms, 0.5 ms, 1 ms (default), 2 ms, 4 ms, 8 ms, 16 ms, 32 ms, 64 ms,

128 ms, 256 ms

Internal /O common PNP
Output type Push-pull
. Rated voltage 24 VDC (20.4 to 28.8 VDC)
g:,glst%?gg))uﬁo de) Maximum load current | 0.1 A/port
Short-circuit protection | Provided.
Leakage current 0.1 mA max.
Residual voltage 1.5V max.
Internal /O common PNP

Rated voltage

24 VDC (20.4 to 28.8 VDC)

Input current

2 mA typical (24 VDC)

Digital inputs for pin 2

(in 10-Link Mode) ON voltage/ON current

15 VDC min., 2 mA min.

OFF voltage 5 VDC max.
Input filter time No filter, 0.25 ms, 0.5 ms, 1 ms (default), 2 ms, 4 ms, 8 ms, 16 ms, 32 ms, 64 ms, 128
ms, 256 ms
Cable type Unshielded
Length 20 m max.
Cable specifications Electrostatic capacity |, -
between lines :
Loop resistance 6 Q max.

External connection terminals

Screwless Clamping Terminal Block (16 terminals)

1/0 refreshing method

Free-Run refreshing

Dimensions

12 x 100 x 71 mm (WxHxD)

Isolation method

Photocoupler isolation

Insulation resistance

20 MQ min. at 100 VDC (between isolated circuits)

Dielectric strength

510 VAC for 1 min, leakage current: 5 mA max. (between isolated circuits)

1/0 power supply method

Supply from the NX bus

NX Unit power consumption

¢ Connected to a CPU Unit
1.05 W max.

¢ Connected to a Communications Coupler Unit
0.80 W max.

Current consumption from I/O power supply

50 mA

Weight

679

OmRrROoN




NX-ILM400

Item

Specification

Circuit configuration

Terminal connection diagram

ca 10-Link @
] circuits §
Terminal L+ S
block L g
[0)
k=
Left-side | Right-side
NX bus 1/0 power supply + /0 power supply "] NX bus
connector 1/0 power supply - /0 power supply - | connector
IO-Link Master Unit
10-Link sensor
NX-ILM400 with DI input
A1 B1
P1.C/IQ | P2 CIQe Black
P1 DI | P2 DI e White
P1L+ | P2 L+ Brown
PIL |P2L e Blue
P3_C/Q | P4_C/IQe 1O-Link
-Link sensor
P3_DI P4_DI without DI input
P3_L+ P4 L+ o
P3_L- P4 L- e
A8 B8
Black
Brown
Blue

Installation orientation and restrictions

¢ Connected to a CPU Unit

The Unit can be in the upright installation orientation.

Upright Installation
0.2

0.1

Sensor load current (A)

0

0 10 20 30 40 5055
Ambient operating temperature (°C)

Connected to a Communications Coupler Unit

The Unit can be installed in any of six possible orientations. There are restrictions on

mounting orientations other than upright.
Upright Installation

Any Installation Other Than Upright

0.2 0.2
< <
5 5
5 E

o 0.1 30.1
© e
8 g
5 =
2 @
« n

0 0

0 10 20 30 40 5055 0

Ambient operating temperature (°C)

10 20 30 40 5055

Ambient operating temperature (°C)

Protective functions

L+ terminal short-circuit protection
C/Q terminal short-circuit protection

OmRrROoN
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NX-ILM400
Function Specifications

Function

Description

Cyclic communications

1/0 data (process data) in the 10-Link devices is cyclically exchanged with the 10-Link Master Unit as the
10-Link communications master.

At the same time, this data and the status of the 10-Link Master Unit is cyclically exchanged with the
controller, with the 10-Link Master Unit operating as a slave of the controller.

Cyclic communications can be used to check the amount of detection performance deterioration in devices,
and to check changes in usage conditions, such as the amount of incident light for photoelectric sensors,
stability detection margins, and excessive proximity for proximity sensors.

Communications

Message communications

The controller can send messages (commands) to the 10-Link Master Unit and receive the response from
the 10-Link Master Unit.

The 10-Link Master Unit can also function as a gateway to send messages (commands and responses)
between the controller and the 10-Link devices.

During operation, you can change and adjust device parameters, such as threshold settings, tuning
execution, and ON-delay time changes, from a program.

Or, during operation, you can check the internal status, such as the operating times of devices.

Communications mode settings

You can select any of the following modes for each port:
10-Link Mode, SIO (DI) Mode, SIO (DO) Mode, and Disable Port
This allows you to combine 10-Link communications and digital I/O in a single unit.

Digital inputs for pin 2

In 10-Link Mode, you can perform digital input with pin 2 while performing IO-Link communications.

Automatic baud rate setting for 10-Link
communications

The 10-Link Master Unit automatically matches the specific baud rates (COM1, COM2, or COM3) of
the 10-Link devices to communicate with the 1O-Link devices.
Therefore, it is not necessary to set the baud rate of the connected device for each port.

Connected device verification

This function is used to verify the configuration of 10-Link devices that are connected to the 10-Link Master
Unit against the registered 10-Link device configuration settings when the power supply is turned ON.
The user can enable or disable connected device verification.

10-Link communications error detection

This function detects I/O cable breaks, disconnections from 10-Link device ports, error-level device events,
device configuration verification errors, and 10-Link device malfunctions.

Detection of short-circuits in I/O cables

This function detects short-circuits in 1/O cables

Notification of input data validity

The controller can use the Input Data Enabled Flags to determine whether the process input data for |O-Link
communications is valid.

Load rejection for controller communications error

This function turns OFF outputs from the 10-Link Master Unit when a communications error occurs in
communications with the controller in 10-Link Mode or in an SIO mode.
This prevents incorrect output operations when communications error occurs.

10-Link total communications lost frames

The 10-Link total communications lost frames can be read from the CX-ConfiguratorFDT.
You can use this function to determine communications status as affected by I/O cable noise or other factors.

Digital input filter

This function is used to eliminate chattering and noise of the input signal for digital inputs in SIO(DI) Mode
or for digital inputs for pin 2 in 10-Link Mode. It prevents data change and stabilizes the input signal even in
situations where the input data changes due to chattering or noise and the bit status is unstable.

Digital input collection*

In 10-Link Mode, this function reflects the specified bit data in the input data from the 10-Link device on the
digital input data of the IO-Link Master Unit. As a result, the bit data in the input data from the 10-Link device
can be aggregated into the digital input data of the 10-Link Master Unit. One bit for each 10-Link port can be
aggregated. This function cannot be used in SIO (DI) Mode and SIO (DO) Mode.

If you use this function, digital inputs with pin 2 cannot be used.

Backup and restoration of parameter settings
in 10-Link devices

This function is used to back up parameter settings in 10-Link devices in the 10-Link Master Unit or restore
them to |O-Link devices.
This eliminates the need to set parameters again after replacing an 10-Link device.

Event log

This function records events, such as errors and status changes, that occur in the 10-Link Master Unit and
the 10-Link devices.
This enables partial troubleshooting for NJ/NX-series Controllers and NY-series Industrial PCs.

* This function is supported with the unit version 1.1 or later.

Version Information
Connecting with CPU Units

Refer to the user's manual for the CPU Unit for the CPU Unit to which NX Units can be connected.

NX Unit Corresponding versions *
Model Unit version CPU Unit Sysmac Studio CX-ConfiguratorFDT
Ver.1.1 Ver1.13 or later Ver1.20 or higher Ver2.3 or higher
NX-ILM400
Ver.1.0 Ver.1.13 or later Ver.1.17 or higher Ver.2.3 or higher

* Some Units do not have all of the versions given in the above table. If a Unit does not have the specified version, support is provided by the oldest
available version after the specified version. Refer to the user’'s manuals for the specific Units for the relation between models and versions.

Connecting with Coupler Units

Corresponding versions *
NX Unit
EtherCAT EtherNet/IP

NJ/NX-series

Unit Communications | CPU Units or N CX-Configurator | Communications . CX-Configurator
Model | ersion | Coupler Unit NY-series | Sysmac Studio FDT Coupler Unit | Sysmac Studio FDT

Industrial PCs
NX-ILM400 Ver.1.1 Ver.1.0 orlater | Ver.1.12 or later | Ver.1.20 or higher | Ver.2.2 or higher | Ver.1.0 or later | Ver.1.20 or higher | Ver.2.2 or higher
Ver.1.0 Ver.1.0 orlater | Ver.1.12 orlater | Ver.1.16 or higher | Ver.2.2 or higher | Ver.1.0 or later | Ver.1.16 or higher | Ver.2.2 or higher

* Some Units do not have all of the versions given in the above table. If a Unit does not have the specified version, support is provided by the oldest
available version after the specified version. Refer to the user’'s manuals for the specific Units for the relation between models and versions.

OmRrROoN




External Interface

NX-ILM400

NXILM-400
Letter Name Function
(A) | NX bus connector This connector is used to connect each Unit.

Indicators

(B)

The indicators show the current operating status of the Unit.

(C) | Terminal block

The terminal block is used to connect external devices.
The number of terminals depends on the type of Unit.

Terminal Blocks

(A) :

\ ) —®
A1 B1
A2 } (©)
A3 B3
A4 B4
A5 B5
A6 B6
A7 | | B7
A8 B8

LI

12 mm width
16-terminal type

Letter Name Function
Terminal numbers for which A and B indicate the column, and 1 to 8 indicate the line are displayed.
(A) | Terminal number indications The terminal number is a combination of column and line, i.e. A1 to A8 and B1 to B8.
The terminal number indications are the same regardless of the number of terminals on the terminal
block.
(B) | Release holes Insert a flat-blade screwdriver into these holes to connect and remove the wires.
(C) | Terminal holes The wires are inserted into these holes.

Applicable Terminal Blocks for Each Unit Model

Unit model

Terminal Blocks

Model

No. of terminals

Terminal number
indications

Ground terminal
mark

Terminal current
capacity

NX-ILM400

NX-TBA162

16

A/B

Not provided

10A
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NX-ILM400

Applicable Wires

Using Ferrules

If you use ferrules, attach the twisted wires to them.

Observe the application instructions for your ferrules for the wire stripping length when attaching ferrules.
Always use plated one-pin ferrules. Do not use unplated ferrules or two-pin ferrules.

The applicable ferrules, wires, and crimping tool are given in the following table.

Terminal types | Manufacturer | Ferrule model A(fnp;_:f?zl,?’(‘;v;; e Crimping tool
Terminals other | Phoenix Al0,34-8 0.34 (#22) Phoenix Contact (The figure in parentheses is the applicable wire
than_ground Contact Al0,5-8 0.5 (#20) size.)
terminals Al0.5-10 CRIMPFOX 6 (0.25 to 6 mm?, AWG 24 to 10)
Al0,75-8 0.75 (#18)
Al0,75-10
Al1,0-8 1.0 (#18)
Al1,0-10
Al1,5-8 1.5 (#16)
Al1,5-10
“Ground | AI2,5-10 20
terminals
Terminals other | Weidmuller HO0.14/12 0.14 (#26) Weidmueller (The figure in parentheses is the applicable wire size.)
than ground HO.25/12 0.25 (#24) PZ6 Roto (0.14 to 6 mm?2, AWG 26 to 10)
terminals H0.34/12 0.34 (#22)
H0.5/14 0.5 (#20)
H0.5/16
H0.75/14 0.75 (#18)
H0.75/16
H1.0/14 1.0 (#18)
H1.0/16
H1.5/14 1.5 (#16)
H1.5/16

*1. Some AWG 14 wires exceed 2.0 mm? and cannot be used in the screwless clamping terminal block.

When you use any ferrules other than those in the above table, crimp them to the twisted wires so that the following processed dimensions are

achieved.
/go mm
/|/I/2.4 mm max.

(Terminals other than ground terminals)
2.7 mm max.
(Ground terminals)

1.6 mm max.
(Terminals other than ground terminals) I

2.0 mm max.
(Ground terminals)

Using Twisted Wires/Solid Wires
If you use the twisted wires or the solid wires, use the following table to determine the correct wire specifications.

Terminals Wire type
Twisted wires Solid wire Wire size g?:g:f:grléen"g%ﬂ;
Classification Current capacity Plated | Unplated | Plated | Unplated
2 A max. Possible | Possible | Possible
) Greater than Possible Possible

All terminals except . 0.08 to 1.5 mm?
ground terminals 2Aand4 Aorless Not ] 1 Not _ AWG28 to 16 8to 10 mm

Greater than Possible | Possible | Not Possible

4A *1 Possible
Ground terminals Possible | Possible E;SSlble fzoss'ble 2.0 mm? 9to 10 mm

*1. Secure wires to the screwless clamping terminal block. Refer to the Securing Wires in the USER'S MANUAL for how to secure wires.
*2. With the NX-TBLJLIC1 Terminal Block, use twisted wires to connect the ground terminal. Do not use a solid wire.

I NS\
—

Conductor length (stripping length)

<Additional Information> If more than 2 A will flow on the wires, use plated wires or use ferrules.
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NX-ILM400

Dimensions (Unit: mm)
NX-ILM400
12 mm Width
141
0.55
12.0 15
@ D .
=
100 104.5
m& ©
65.2
1.5
71
80

SIQISBIA




NX-ILM400
Related Manuals

Man.No Model Manual Application Description
10-Link \I,‘v?rei‘r:nmg nl&asrd\év;fr;;r:ifgr:;n?g:’cmé Describes detailed part specifications, installation,
W567 NX-ILM400 Master Unit NX-s%ries IO?Link Master Unit and and wiringland also provides t‘ables of specifications.
User's Manual checking a list of NX objects. and NX objects for the NX-series |0-Link Master Unit.
Provides an overview of IO-Link Systems and explains
Learning everything from an the system configuration, communications specifications,
introduction to details about communications methods, I/O data, parameters, models,
o ) : : Support Software, and troubleshooting.
W570 NX-ILM400 |O-Link System Is(c))ftl;:/glfresi)ff:ﬁmZ}igﬁlgggr%g:ﬂgly Refer to the following manuals for the individual
- ser’'s Manua ) -Link Master Units for hardware information an
GX-ILM08C User's M | 1 1O-Link t S rt |0-Link Master Units for hard inf ti d
g f INk masters, Suppo specifications specific to each Master Unit and a list
oftware operating methods, of the objects for each Master Unit.
and troubleshooting. NX-series 10-Link Master Unit: W568
GX-series |0-Link Master Unit: W488-E1-05 or later
GX-ID OO0O0O
GX-OD O0OOgd . ) . . ) . .
GX-OC O0O00O Learning hardware information on | Describes part names, functions, installation, and
GX-MD OOOO EtherCAT the GX-series 10-Link Master Unit | wiring and also provides tables of specifications and
w488 GX-AD OJOO0O Slave Units and checking a list of objects objects for the GX-series 10-Link Master Unit
GX-DA OOOO User's Manual (W488-E1-05 or later). Or, learning | (W488-E1-05 or later). Also describes the hardware,
GX-EC D000 how to use GX-series EtherCAT | setup methods, and functions of the EtherCAT
)c(i\)/(v'_:_l-”"g %ED‘D Slave Terminals. Remote I/O Terminals.
XWT-0OD OO
The instructions in the instruction set
N\)J(ggJDDDDDDDD (IEC 61131-3 specifications) are described.
NJ301-0000 NJ/NX-series Learning detailed specifications on | When programming, use this manual together with
W502 NJ101-0000 | Instructions the basic instructions of the NX-series CPU Unit Hardware User's Manual
NX102-00000000 Reference Manual an NJ/NXseries CPU Unit. (Cat. No. W535) or NJ-series CPU Unit Hardware
NX1P2-00000] User’s Manual (Cat. No. W500) and NJ/NX-series
CPU Unit Software User’s Manual (Cat. No. W501).
NX701-0000 NJ/NX-seties CPU
NJ501-0000 -series . e . .
W505 NJ301-0000 | Unit Built-in Using the built-in EtherCAT port on | {Nformation onthe builtin EInerGAT port s provided.
NJ101-0000 | EtherCAT® Port an NJ/NX-series CPU Unit. . nualp AN Introdu p
NX102-0000 | Users Manual information on the configuration, features, and setup.
NX1P2-0000
NX701-0000
Njgg}gggg NJ/NX-series Learning about the errors that may | Concepts on managing errors that may be detected
W503 NJ101:DIZIDIZJ Troubleshooting be detected in an NJ/NX-series in an NJ/NX-series Controller and information on
NX102-0000 | Manual Controller. individual errors are described.
NX1P2-0000
NX-series Data Referencing lists of the data thatis | Lists of the power consumptions, weights, and other
W525 NX- OO0O0O0O4 Reference Manual required to configure systems with | NX Unit data that is required to configure systems
NX-series Units with NX-series Units are provided.
The system and configuration of EtherCAT Slave
NX-series Learning how to use an NX-series Terminals, which consist of an NX-series EtherCAT
_ p Coupler Unit and NX Units, are described along with
W519 NX-ECCOOO Eth_erCA'I:® Coupler EthergAT goupler Unl_t and the hardware, setup, and functions of the EtherCAT
Unit User's Manual | EtherCAT Slave Terminals Coupler Unit that are required to configure, control,
and monitor NX Units through EtherCAT.
The following items are described: the overall system and
NX-series EtherNet/ | Learning how to use an NX-series | configuration methods of an EtherNet/IP Slave Terminal
W536 NX-E1C202 IP™ Coupler Unit EtherNet/IP Coupler Unit and (which consists of an NX-series EtherNet/IP Coupler Unit
User's Manual EtherNet/IP Slave Terminals. and NX Units), and information on hardware, setup, and
functions to set up, control, and monitor NX Units.
Sysmac Studio Learning about the operating ) .
W504 SYSMAC-SE2-0000 | Version 1 Operation | procedures and functions of the gﬁi;gbes the operating procedures of the Sysmac
Manual Sysmac Studio. ’
An introduction to the entire NX1P system is
Learning the basic specifications | provided along with the following information on the
NX-series of the NX-series NX1P2 CPU legeF’a?t lﬁgyal:g'téystem configuration
W578 NX1P2-0000 NX1P2 CPU Ur|1|t .Unlts, |n9lud|ng '|ntr.odu'ctory ' « Introduction
Hardware User's information, designing, installation, | , part names and functions
manual and maintt'enance..Mai'nly ' « General specifications
hardware information is provided. | o |nstallation and wiring
* Maintenance and inspection
NY-series IPC Machine
Controller Industrial ; i ; ;
W62 NY582-0000 | Panel PC/Indusirial | Using the built-in EtherCAT portin | {Hformation on the builtin EInerGAT port i provided.
NY512-0000 | Box PC Built-in an NY-series Industrial PC. . . P - . p
Ether-CAT® Port information on the configuration, features, and setup.
User’'s Manual
) NY-series Learning detailed specifications on : e : "
W560 ng?ggggg Instructions the basic instructions of Egg'gjt{g?_'gns in _tfhe ;nstrL;ctlondset ibed
Reference Manual | an NY-series Industrial PC. specifications) are described.

Note: Refer to the instructions for the individual Sensors for information on 10-Link Sensors.
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10-Link makes sensor level information
visible and solves the three major issues at
manufacturing sites!

The unit for M12 Smartclick connector can
be used in watery, and dusty environments.

* Downtime can be reduced.
Notifies you of faulty parts and such phenomena
in the Sensor in real time.
* The frequency of sudden failure can be decreased.
Condition monitoring of sensors and equipment to prevent troubles.
* The efficiency of changeover can be improved.
The batch check for individual sensor IDs significantly decreases commissioning time.

Features

The host controller can cyclically read control signals, status*1, wiring, and power supply status of IO-Link sensors. Because an |O-Link System
can cyclically read analog data such as the amount of incident light in addition to ON/OFF information, it can be used for predictive maintenance
based on detection of such things as decreases in the amount of light.

User-specified data in 10-Link devices can be read and written from the host controller when necessary.

Digital signals can be input rapidly from 10-Link sensors*2 during |0-Link communications.

|O-Link sensors can be combined with non-lO-Link sensors.

Incorrect connections of |0-Link sensors can be checked when |0-Link communications start.

Backup and restoration of I0-Link device parameters make replacement of 10-Link sensors easier.

I0-Link sensors can be easily replaced with non-lO-Link sensors without changing the data address settings.*3

Sensors can report their errors to the master, which facilitates locating errors from the host.

The total number of retries in cyclic communications can be recorded. You can use this value to check for the influences of noise and other
problems.

(When EtherCAT is used as the host communication interface)

* Up to eight sensors can be connected. IP67 protection.

*1. Examples for Photoelectric Sensors: Instability detection and sensor errors

*2. 10-Link sensors that support digital inputs that use pin 2 of 10-Link Master Unit ports

*3. Bit data of 10-Link sensor can be reflected in the address of the digital input data by using digital input collection.

This function is supported with the unit version 1.1 or later.

Sysmac is a trademark or registered trademark of OMRON Corporation in Japan and other countries for OMRON factory automation products.
EtherCAT® is a registered trademark of Beckhoff Automation GmbH for their patented technology.

EtherNet/IP™ is the trademarks 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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GX-ILM08C
System Configuration

Support Software:
© [O-Link Master Unit settings: Use the Sysmac Studio.*1
e [O-Link device settings: Use CX-ConfiguratorFDT.*2

NJ/NX-series CPU Unit or
NY-series Industrial PC

with an EtherCAT Master
Connection to the

peripheral USB port or
built-in EtherNet/IP port on
an NJ/NX-series CPU Unit

=

[<’Sm
[T
[@ 3]

= = A A=~ = =
ESl files RJ45
IODD files Built-in EtherCAT port
Support Software: EtherCAT
10-Link Master Unit settings: ;
" Uee the s?/z;;c Stogio 1o R4S NX-type 0-Link GX-type 10-Link
the NX-type 10-Link Master T Master Unit Master Unit
Unit. Bl
Connection is not possible to B
a GX-type 10-Link Master f g:?::::;rﬁ;;r;z;ti:?hie
Unit. ! i o
EtherCAT Coupler Unit/ 10-Link 10-Link
¢ |O-Link device settings: ) .
Use the CX-ConfiguratorFDT ::E)Ségliilses EtherCAT Coupler Unit
for the NX-type 10-Link — —
Master Unit.
Connection is npt possible to 10-Link communications
a G_X—type 10-Link Master (4 wires per device) L I
Unit. —
L L
L
|0-Link devices 10-Link devices
(from OMRON or another (from OMRON or another
company)*3 company)*3

*1. When a host controller from another company is used with EtherCAT host communications, use the EtherCAT software application from the other
company for a GX-type 10-Link Master Unit.
Note. For an NX-type |0-Link Master Unit, connect the Sysmac Studio to the EtherCAT Coupler Unit, as shown above.

*2. When a host controller from another company is used with EtherCAT host communications, for a GX-type 10-Link Master Unit, make the 10-Link
device settings with message communications from the host controller from the other company.
Note. For an NX-type I0-Link Master Unit, connect CX-ConfiguratorFDT to the EtherCAT Coupler Unit, as shown above.

*3. You can also connect a combination of general-purpose sensors and other devices.
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Ordering Information

International Standards

¢ The standards are abbreviated as follows: U: UL, U1: UL(Class I Division 2 Products for Hazardous Locations), C: CSA, UC: cULus, UC1: cULus
(Class | Division 2 Products for Hazardous Locations), CU: cUL, N: NK, L: Lloyd, CE: EU Directives, RCM: RCM mark, and KC: KC Registration.

¢ Contact your OMRON representative for further details and applicable conditions for these standards.

EtherCAT Slave Terminals I0-Link Master Unit

GX-ILM08C

Specification
Product Name Environmental Number of i ) Model Standards
o I0-Link ports 1/0 connection terminals
GX-series 10-Link Master Unit P67 8 M12 connector (A-cording, female) | GX-ILM08C UC, CE, RCM, KC

Peripheral Devices

Recommended EtherCAT Communications Cables
Use Straight STP (shielded twisted-pair) cable of category 5 or higher with double shielding (braiding and aluminum foil tape) for EtherCAT.

Recommended
Item Appearance T T Cable length (m) Model
Smartclick 0.5 XS5W-T421-BM2-SS
(M12 Straight/M12 straight) 1 XS5W-T421-CM2-SS
Cable with Connectors on Both Ends
Shield Strengthening cable OMRON 2 XS5W-T421-DM2-SS
Wire Gauge and Number of Pairs: AWG22, 2-pair Cable 3 XS5W-T421-EM2-SS
Cable color: Black
5 XS5W-T421-GM2-SS
10 XS5W-T421-JM2-SS
Smartclick 0.5 XS5W-T421-BMC-SS
M12 Straight/RJ45 straight
Cable with Connectors on Both Ends ( 9 ot 1 XS5W-T421-CMC-SS
Rugged type 2 XS5W-T421-DMC-SS
Shield Strengthening cable OMRON
Wire Gauge and Number of Pairs: AWG22, 2-pair Cable 3 XS5W-T421-EMC-SS
Cable color: Black 5 XS5W-T421-GMC-SS
10 XS5W-T421-JMC-SS
Note: For details, Contact your OMRON representative.
Power Supply Cables
Recommended
Item Appearance T T Cable length (m) Model
1 XS5F-D421-C80-F
2 XS5F-D421-D80-F
Connector connected to cable, socket on one cable end . .
Fire-retardant, Robot cable Smartclick (M12 Straight) OMRON 3 XS5F-D421-E80-F
5 XS5F-D421-G80-F
10 XS5F-D421-J80-F
1 XS5W-D421-C81-F
Connectors connected to cable, Smartclick 2 XS5W-D421-D81-F
[s:ci)r((:elfétzrgazltu%gg(;a:;ilinds (M12 Straight/M12 straight) OMRON 3 XS5W-D421-E81-F
’ 5 XS5W-D421-G81-F
10 XS5W-D421-J81-F

Note: Refer to the Round Water-resistant Connectors in the category of Sensor I/O Connector/Sensor Controller on your local OMRON website

for details.
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GX-ILM08C

Sensor I/0O Connectors
Order a cable with a connector on both ends to connect a sensor of connector type.

Item Appearance HEEITITEEE Cable length (m) Model
manufacturer
Connectors connected to cable, M8 socket and M12 .
plug on cable ends M8 screw- M12 Smartclick OMRON 0.2 XS3W-M42C-4C2-A

Fire-retardant, Robot cable (M8 Straight/M12 straight)

1 XS5W-D421-C81-F

Connectors connected to cable, Smartclick 2 XS5W-D421-D81-F

socket and plug on cable ends ) ) OMRON 3 XS5W-D421-E81-F
Fire-retarda’;t 9IjRobot cable (M12 Straight/M12 straight)

' 5 XS5W-D421-G81-F

10 XS5W-D421-J81-F

Note: Refer to the Ordering Information in the catalog of the sensor to connect or the Sensor I/O Connectors/Sensor Controllers on your local
OMRON website for details.

Power Supply T-Joint Connector
This connector is used when branching a GX-type Unit power supply.

Item Appearance Specification Connector type Model

XS5R Plug/Socket

. M12 Smartclick connector XS5R-D427-5
T-Joint Connector

Waterproof Cover for Connectors

This is a waterproof cover for unused M12 GX connectors (female).

When you use this waterproof cover, you can maintain the IP67 protective structure.

The following two types of covers are available. Either one can be mounted on an EtherCAT communications
connector or I/O connector.

Item Appearance Specification Connector type Materials Model

2)/”2 Trzreaded Waterproof M12 Screw-type Brass/nickel | XS2Z-22
over *1 connector
plated
Smartclick Waterproof Cover *2 M12 Smartclick PBT XS52-11
connector

*1. When mounting the M12 Threaded Waterproof Cover on a connector, always tighten it to a torque of 0.39 to 0.49 N-m.
*2. When mounting a Smartclick Waterproof Cover on a connector, torque management is not required.

Tool for M12 Threaded Connectors
The tool for tightening M12 Threaded Connectors is used when tightening to a specified torque.

Item Appearance Model

Torque Wrench XY2F-0004
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GX-ILM08C

Software

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.

Specification

Product name Model
Rurmber of Media

icenses

Standards

The Sysmac Studio is the software that
provides an integrated environment for setting,
programming, debugging and maintenance of .
machine automation controllers including the (Media only) DVD SYSMAC-SE200D
NJ/NX-series CPU Units, NY-series Industrial
PC, EtherCAT Slave, and the HMI.

Sysmac Studio . )
Standard Edition Sysmac Studio runs on the fc_)llowm_g OsS. .
Ver.1.0000 Wmdoyvs 7(3_2-b|t/6_4-b|t v_ersmn)Ndeows_
8(82-bit/64-bit version)/Windows 8.1(32-bit/64-
bit version)/Windows 10(32-bit/64-bit version)

The Sysmac Studio Standard Edition DVD 1 license * SYSMAC-SE201L
includes CX-ConfiguratorFDT to set up 10-Link
Master Units and 10-Link devices.

Refer to your OMRON website for details.

* Multi licenses are available for the Sysmac Studio (3, 10, 30, or 50 licenses).

SIQISBIN
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GX-ILM08C

General Specification

Item

Specification

Unit power supply voltage

20.4 t0 26.4 VDC (24 VDC —-15%/+10%)

1/0 power supply

20.4 t0 26.4 VDC (24 VDC —-15%/+10%)

Noise resistance

Conforms to IEC 61000-4-4, 2 kV (power line).

Vibration resistance

Malfunction: 10 to 60 Hz with amplitude of 0.7 mm, 60 to 150 Hz and 50 m/s? for 80 minutes each in X, Y, and Z directions

Shock resistance

150 m/s? with amplitude of 0.7 mm

Dielectric strength

600 VAC (between isolated circuits)

Insulation resistance

20 MQ min. (between isolated circuits)

Ambient operating temperature

—-10 to 55°C

Ambient operating humidity

25% to 85% (with no condensation)

Ambient operating atmosphere

No corrosive gases

Altitude 2,000 m max.

Storage temperature —25 to 65°C

Storage humidity 25% to 85% (with no condensation)
Degree of protection 1P67

Mounting M5 screw mounting

Mounting strength 100 N

Communications connector strength | 30 N

Connector types

Connectors for EtherCAT communications: M12 (D-coding, female) x 2
Power supply connector: M12 (A-coding, male) x 1
1/0 connectors: M12 (A-coding, female)*1 x 8

Screw tightening torque *2

Round connectors (communications connector, power supply, and 1/0): 0.39 to 0.49 N-m
M5 (Unit mounted from the front):1.47 to 1.96 N-m
Cover for node address setting switches: 0.4 to 0.6 N-m

Applicable standards *3

UL 61010-2-201, EU: EN 61131-2, RCM, KC, I0-Link conformance, and EtherCAT conformance

*1. Confirms to Class A when used as an |O-Link connector.
*2. For SmartClick Connectors, insert the Connector all the way and turn it approx. 1/8 of a turn. Torque management is not required.
*3. Refer to the OMRON website (www.ia.omron.com) or ask your OMRON representative for the most recent applicable standards for each

model.
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Unit Specification

GX-ILM08C

Item Specification
Unit name 10-Link Master Unit
Model GX-ILM08C
Number of 10-Link ports 8

Communications
specifications

Communications protocol

10-Link protocol

Baud rate

COM1: 4.8 kbps
COM2: 38.4 kbps
COMB3: 230.4 kbps

Topology

1:1

Compliant standards

¢ |0-Link Interface and System Specification Version1.1.2
¢ |0-Link Test Specification Version1.1.2

Device power supply* in

Rated voltage

24 VDC (20.4 to 26.4 VDC)

10-Link Mode or SIO (DI) Maximum load current 0.2 A/port
Mode Short-circuit protection Yes
Internal I/O common PNP

Rated voltage

24 VDC (20.4 to 26.4 VDC)

Digital inputs Input current 5 mA typical (at 24 VDC)
(in SIO (DI) Mode) ON voltage/ON current 15 VDC min., 5 mA min.
OFF voltage 5 VDC max.
Input filter time No filter, 0.25 ms, 0.5 ms, 1 ms (default), 2 ms, 4 ms, 8 ms, 16 ms, 32 ms, 64 ms, 128 ms, or 256 ms
Internal I/O common PNP
Output type Push-pull
. Rated voltage 24 VDC (20.4 to 26.4 VDC)
3:192% ?;:gl)“';o de) Maximum load current 0.3 A/port
Short-circuit protection Provided.
Leakage current 0.1 mA max.
Residual voltage 1.5V max.
Internal I/O common PNP

Digital inputs for pin 2
(in 10-Link Mode)

Rated voltage

24 VDC (20.4 to 26.4 VDC)

Input current

2 mA (24 VDC)

ON voltage/ON current

15 VDC min., 2 mA min.

Cable specifications

OFF voltage 5 VDC max.

Input filter time No filter, 0.25 ms, 0.5 ms, 1 ms (default), 2 ms, 4 ms, 8 ms, 16 ms, 32 ms, 64 ms, 128 ms, or 256 ms
Cable type Unshielded

Cable length 20 m max.

Loop resistance 6 Q max.

Dimensions

175 x 33 x 60 mm (WxHxD) (The height is 49.1 mm when the connectors are included.)

Isolation method

Photocoupler isolation

1/0 power supply method

Supplied from the power supply connector.

Unit power supply current consumption 60 mA
1/0 power supply current consumption 100 mA
Weight 4309
IN communications ¥
connector Internal | _{Isolation| | Q10
OUT communications circuits circuit connector
connector ' 1
("Unit power suppl
24 Vp PPy Non-isolated N
ircuit | t power supply
Cireuit layou Unit power supply: )):mrcuns /Q | 110
ov | connector
Power : 8
supply <
connector T
I/O power L -
supply 24 V Non-|solate(|1
power supply|
1/0 power circuits
S supply 0V

Installation orientation and restrictions

Installation orientation: 6 possible orientations
Restrictions: No restrictions

Protective functions

L+ terminal short-circuit protection
C/Q terminal short-circuit protection
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GX-ILM08C
Function Specifications

Function

Description

Cyclic communications

1/0 data (process data) in the 10-Link devices is cyclically exchanged with the 10-Link Master Unit as the
10-Link communications master.

At the same time, this data and the status of the 10-Link Master Unit is cyclically exchanged with the
controller, with the 10-Link Master Unit operating as a slave of the controller.

Cyclic communications can be used to check the amount of detection performance deterioration in devices,
and to check changes in usage conditions, such as the amount of incident light for photoelectric sensors,
stability detection margins, and excessive proximity for proximity sensors.

Communications

Message communications

The controller can send messages (commands) to the 10-Link Master Unit and receive the response from
the 10-Link Master Unit.

The 10-Link Master Unit can also function as a gateway to send messages (commands and responses)
between the controller and the 10-Link devices.

During operation, you can change and adjust device parameters, such as threshold settings, tuning
execution, and ON-delay time changes, from a program.

Or, during operation, you can check the internal status, such as the operating times of devices.

Communications mode settings

You can select any of the following modes for each port:
10-Link Mode, SIO (DI) Mode, SIO (DO) Mode, and Disable Port
This allows you to combine 10-Link communications and digital I/O in a single unit.

Digital inputs for pin 2

In 10-Link Mode, you can perform digital input with pin 2 while performing IO-Link communications.

Automatic baud rate setting for 10-Link
communications

The 10-Link Master Unit automatically matches the specific baud rates (COM1, COM2, or COM3) of
the 10-Link devices to communicate with the 10-Link devices.
Therefore, it is not necessary to set the baud rate of the connected device for each port.

Connected device verification

This function is used to verify the configuration of 10-Link devices that are connected to the 10-Link Master
Unit against the registered 10-Link device configuration settings when the power supply is turned ON.
The user can enable or disable connected device verification.

10-Link communications error detection

This function detects I/O cable breaks, disconnections from 10-Link device ports, error-level device events,
device configuration verification errors, and 10-Link device malfunctions.

Detection of short-circuits in I/O cables

This function detects short-circuits in 1/0O cables

Notification of input data validity

The controller can use the Input Data Enabled Flags to determine whether the process input data for |O-Link
communications is valid.

Load rejection for controller communications error

This function turns OFF outputs from the |0-Link Master Unit when a communications error occurs in
communications with the controller in 10-Link Mode or in an SIO mode.
This prevents incorrect output operations when communications error occurs.

10-Link total communications lost frames

The 10-Link total communications lost frames can be read from the CX-ConfiguratorFDT.
You can use this function to determine communications status as affected by 1/O cable noise or other
factors.

Digital input filter

This function is used to eliminate chattering and noise of the input signal for digital inputs in SIO(DI) Mode
or for digital inputs for pin 2 in 10-Link Mode. It prevents data change and stabilizes the input signal even in
situations where the input data changes due to chattering or noise and the bit status is unstable.

Digital input collection*

In 10-Link Mode, this function reflects the specified bit data in the input data from the 10-Link device on the
digital input data of the 10-Link Master Unit. As a result, the bit data in the input data from the 10-Link device
can be aggregated into the digital input data of the 10-Link Master Unit. One bit for each 10-Link port can be
aggregated. This function cannot be used in SIO (DI) Mode and SIO (DO) Mode.

If you use this function, digital inputs with pin 2 cannot be used.

Backup and restoration of parameter settings in 10-
Link devices

This function is used to back up parameter settings in 10-Link devices in the 10-Link Master Unit or restore
them to |O-Link devices.
This eliminates the need to set parameters again after replacing an 10-Link device.

Event log

This function records events, such as errors and status changes, that occur in the 10-Link Master Unit and
the 10-Link devices.

* This function is supported with the unit version 1.1 or later.
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GX-ILM08C

EtherCAT Communications Specifications

Item Specification
Communications protocol EtherCAT protocol

Modulation Baseband

Baud rate 100 Mbps

Physical layer

100BASE-TX (IEEE 802.3)

Connectors

M12 (D-coding, female) x 2 (shielded)
CN IN: EtherCAT input
CN OUT: EtherCAT output

Communications media

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

Communications distance

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

Noise resistance

Conforms to IEC 61000-4-4, 1 kV or higher.

Node address setting method

Set on hexadecimal node address switches or with a Configuration Tool.

Node address range

000 to FFF hex (0 to 4,095 decimal): Set on node address switches or with a Configuration Tool.

Indicators

UNIT PWR x 1
10 PWR x 1

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

L/A OUT (Link/Activity OUT) x 1
RUN x 1

ERR x 1

Process data

Variable PDO mapping

PDO size/node

2 to 270 bytes

Mailbox

Emergency messages, SDO requests, SDO responses, and SDO information

Synchronization mode

Free Run Mode (asynchronous)

Version Information

Corresponding versions *

GX Unit
EtherCAT
Model Unit version CPU Units Sysmac Studio CX-ConfiguratorFDT
Ver.1.1 Ver.1.12 or later Ver.1.20 or higher Ver.2.2 or higher
GX-ILM08C
Ver.1.0 Ver.1.12 or later Ver.1.16 or higher Ver.2.2 or higher

* Some Units do not have all of the versions given in the above table. If a Unit does not have the specified version, support is provided by the
oldest available version after the specified version. Refer to the user's manuals for the specific Units for the relation between models and

versions.

OmRrROoN




GX-ILM08C
Component Names and Functions

GX-ILM08C

o0 WN|Gyar—s (8)
(2
— (6)
c[aoorls (7)
@@
T @
claofoap
o Hde;
AO[OA|
/\C> ¢ o(%é\
)l & |6 ({5
T
claofoap
M e el )
o) AN (P
K\ o o)
No. Name Function
s EtherCAT cable connection: IN side
(1) EtherCAT communications connector, IN M12 connector (D-coding, female)
N EtherCAT cable connection: OUT side
(2) EtherCAT communications connector, OUT M12 connector (D-coding, female)
Connects to Unit power supply and I/O power supply cable.
@) Power supply connector M12 connector (A-coding, male)
(4) /O connectors Connect to |10-Link sensor cables (IO-Link connector type: Class A)
M12 connectors (A-coding, female)
(5) Node address setting switches Used to set the EtherCAT node address.
. Indicate the current status of the EtherCAT Slave Unit.
(6) Status indicators (RUN, ERR, L/A IN, L/A OUT, UNIT PWR, and /O PWR)
— Indicate the I/O status.
(7) I/O indicators (C/E and C/Q)
(8) Mounting holes Used to mount the Unit with M5 screws.
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GX-ILM08C
Wiring

10-Link Mode
L2
1oV : 1
]
.|. 06 . Power supply connector
10-Link Device DI white 10-Link Master Unit

'
'
]
'
'
'
'
'
1
2 H >
! I/O connector
1 L+ brown
v 1
: W
'
'
!
j
'
'
'

3

4| C/Q black

L- blue

Note: Even if you connect to 10-Link devices without digital inputs for pin 2, connect pin 2 as shown in the above figure. This is because connectors
on the 10-Link devices and the cable with connectors on both ends connect pin 2. However, because no data enters pin 2 of the 10-Link
Master Unit, digital IO-Link input data is always OFF.

SIO (DI) Mode

Wiring Three-wire Sensors

h
h
, 2
[9)% : 4
O ' 3
Power supply connector
'|- 10G " pply

10-Link Master Unit

: 2
L+ brown , /\(4)\ I/0 connector
L1
: W
: T

3

Three-wire sensor,
PNP type C/Q black

L- blue

Wiring Two-wire Sensors

,
H 2
[0} : ]
O 1 3
Power supply connector
T 10G " PRl

10-Link Master Unit

: 2
L+ brown | m 1/0 connector
] L1
: \jﬂ
: T

3
Two-wire

sensor

C/Q black

The DI terminal cannot be used.
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GX-ILM08C

SIO (DO) Mode
Wiring Output Devices

A

,
Lo
[0} : ’
S
.|. 06 ' - Power supply connector

10-Link Master Unit

C/Qblack ! T

, 2
! 1/O connector
1
' 3
4

O

The DI terminal cannot be used.

Dimensions
GX-ILM08C
44.9 491
22 407
15.1 ‘ 24.8
N —
DN PG
Vi S EMXE
57.5
86 ﬁ
11 N
136
161
175
s
465 35.15
60

(Unit: mm)

Mounting dimensions

Two, M5
or 5.3-dia. holes

ﬁi

165+0.2




Related Manuals

GX-ILM08C

Man.No Model Manual Application Description

GX-ID OOdd

GX-ODb OOOOd

GX-OCc OO0O4d Learning hardware information on | Describes part names, functions, installation, and

GX-MD OO0OO EtherCAT the GX-series |0-Link Master Unit | wiring and also provides tables of specifications and

w488 GX-AD OOOO Slave Units and checking a list of objects. objects for the GX-series 10-Link Master Unit

GX-DA OO0OO User's Manual (W488-E1-05 or later). Or, learning | (W488-E1-05 or later). Also describes the hardware,

GX-EC OOOO how to use GX-series EtherCAT | setup methods, and functions of the EtherCAT

GX-ILM ODOO Slave Terminals. Remote I/O Terminals.

XWT-ID OO

XWT-OD OO

Provides an overview of I0-Link Systems and
explains the system configuration, communications
Learning everything from an specifications, communications methods, I/O data,
introduction to details about parameters, models, Support Software, and
) o 10-Link Systems, including mainly | troubleshooting.
W570 g))i-lltll\\ﬂllgg(()) {?Sé‘:,gkhfgﬁazT software information common to | Refer to the following manuals for the individual

all IO-Link masters, Support 10-Link Master Units for hardware information and
Software operating methods, and | specifications specific to each Master Unit and a list
troubleshooting. of the objects for each Master Unit.

NX-series |0-Link Master Unit: W568

GX-series 10-Link Master Unit: W488-E1-05 or later

. Learning hardware information, Describes detailed part specifications, installation,
10-Link wiring, and specifications for the | and wiring and also provides tables of specifications
w567 NX-ILM400 M:es:’esrl\l/fgrlwtual NX-series 10-Link Master Unit and | and NX objects for the NX-series 10-Link Master
checking a list of NX objects. Unit.

The instructions in the instruction set
l':llj(g(()):]jDDDDDDD (IEC 61131-3 specifications) are described.
NJ301-000000 NJ/NX-series Learning detailed specifications on | When programming, use this manual together with

W502 NJ101-0000 Instructions the basic instructions of an NJ/ the NX-series CPU Unit Hardware User's Manual
Reference Manual NXseries CPU Unit. (Cat. No. W535) or NJ-series CPU Unit Hardware

NX102-0000 , :
NX1P2-0000 User’s Manual (Cat. No. W500) and NJ/NX-series

CPU Unit Software User’s Manual (Cat. No. W501).
NX701-0000
NJ501-0000 | NJ/NX-series CPU . I . .

. P . e Information on the built-in EtherCAT port is provided.
NJ301-000000 | Unit Built-in Using the built-in EtherCAT porton : : ) ) }
W505 NJ101-0000 | EtherCAT® Port | an NJ/NX-series CPU Unit. This manual provides an introduction and provides
NX102-0000 | User's Manual 9 ’ ’ P:
NX1P2-0000
NX701-0000
mjggl gggg NJ/NX-series Learning about the errors that may | Concepts on managing errors that may be detected
W503 NJ101-0000 Troubleshooting be detected in an NJ/NX-series in an NJ/NX-series Controller and information on
NX102-0000000 Manual Controller. individual errors are described.
NX1P2-0000
The system and configuration of EtherCAT Slave
NX-series Learning how to use an NX-series Terminals, \_Nhlch con3|s_t of an NX-se_'rles EtherCAT
. Coupler Unit and NX Units, are described along with
W519 NX-ECCOOO | EtherCAT® Coupler | EtherCAT Coupler Unit and he hard df . f the EtherCAT
Unit User's Manual EtherCAT Slave Terminals. the har ware, setup, an _unctlons 0 .t e Ether
Coupler Unit that are required to configure, control,
and monitor NX Units through EtherCAT.
Sysmac Studio Learning about the operating . .
W504 SYSMAC-SE2010001 | Version 1 Operation | procedures and functions of the gﬁjsdc;gbes the operating procedures of the Sysmac
Manual Sysmac Studio. ’
NY-series IPC Machine
Controller Industrial . I . .
W62 NY532-0000000) | Panel PC/Industrial | Using the buitt-in EtherCAT portin | fiformation on the dt;‘g'g'n”iﬁttfoe(;&fﬁzr’fgﬁés provided.
NY512-0000 | Box PC Built-in an NY-series Industrial PC. nformetion on tho confiauration. features. and set
Ether-CAT® Port guration, features, up-
User’'s Manual
NY-series Learning detailed specifications on . . . . .
NY532-0000 ) e ’ The instructions in the instruction set
W560 NY512-0000) | Instructions the basic instructions of (IEC 61131-3 specifications) are described.

Reference Manual

an NY-series Industrial PC.
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Terms and Conditions Agreement

Read and understand this catalog.

Please read and understand this catalog before purchasing the products. Please consult your OMRON representative if you have
any questions or comments.

Warranties.

(a) Exclusive Warranty. Omron’s exclusive warranty is that the Products will be free from defects in materials and workmanship
for a period of twelve months from the date of sale by Omron (or such other period expressed in writing
by Omron). Omron disclaims all other warranties, express or implied.

(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE
PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE PRODUCTS WILL
SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based on infringement by the Products
or otherwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obligation hereunder shall be, at Omron’s election,
to (i) replace (in the form originally shipped with Buyer responsible for labor charges for removal or replacement thereof) the
non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal to the purchase price
of the non-complying Product; provided that in no event shall Omron be responsible for warranty, repair, indemnity or any other
claims or expenses regarding the Products unless Omron’s analysis confirms that the Products were properly handled, stored,
installed and maintained and not subject to contamination, abuse, misuse or inappropriate modification. Return of any Products by
Buyer must be approved in writing by Omron before shipment. Omron Companies shall not be liable for the suitability or
unsuitability or the results from the use of Products in combination with any electrical or electronic components, circuits, system
assemblies or any other materials or substances or environments. Any advice, recommendations or information given orally or in
writing, are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

Limitation on Liability; Etc.

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS,
WHETHER SUCH CLAIM IS BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on which liability is asserted.

Suitability of Use.

Omron Companies shall not be responsible for conformity with any standards, codes or regulations which apply to the
combination of the Product in the Buyer’s application or use of the Product. At Buyer’s request, Omron will provide applicable
third party certification documents identifying ratings and limitations of use which apply to the Product. This information by itself is
not sufficient for a complete determination of the suitability of the Product in combination with the end product, machine, system,
or other application or use. Buyer shall be solely responsible for determining appropriateness of the particular Product with
respect to Buyer’s application, product or system. Buyer shall take application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY OR IN LARGE
QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS,
AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Programmable Products.
Omron Companies shall not be responsible for the user's programming of a programmable Product, or any consequence thereof.

Performance Data.

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for the user in determining
suitability and does not constitute a warranty. It may represent the result of Omron’s test conditions, and the user must correlate it
to actual application requirements. Actual performance is subject to the Omron’s Warranty and Limitations of Liability.

Change in Specifications.

Product specifications and accessories may be changed at any time based on improvements and other reasons. It is our practice
to change part numbers when published ratings or features are changed, or when significant construction changes are made.
However, some specifications of the Product may be changed without any notice. When in doubt, special part numbers may be
assigned to fix or establish key specifications for your application. Please consult with your Omron’s representative at any time to
confirm actual specifications of purchased Product.

Errors and Omissions.

Information presented by Omron Companies has been checked and is believed to be accurate; however, no responsibility is
assumed for clerical, typographical or proofreading errors or omissions.




EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.

EtherNet/IP™ is the trademarks of ODVA.

Other company names and product names in this document are the trademarks or registered trademarks of their respective companies.

The product photographs and figures that are used in this catalog may vary somewhat from the actual products.
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