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Sensing & Safety

e Never fail...

This catalogue features products that lead the field in technology by providing new solutions
for inspection, measurement, quality assurance and safety issues. What makes our products so
special is that they are designed to deliver high performance and total reliability. With Omron’s
sensing and safety products in your automation system your products never fail, and your pro-
duction never stops.

The attached CD-ROM contains comprehensive information of our sensing and safety product
range. In addition you can find our latest innovations on www.omron-industrial.com or give

us a call!
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Omron - a global corporation

...right on your doorstep

» 50 years in industrial
automation

 Over 24,000 employees

o Support in every European
country

r  Over 1,800 employees in
NORTH AND SOUTH 18 European countries

'AMERICA

« 8% of turnover invested

in R&D
ASIA/PACIFI
¢ More than 200,000
- { | " products
4 "j -/ « More than 6,950 patents

;‘ - ‘ - registered to date

Omron Corporation

Omron Industrial Automation is a leading manufacturer of technologically ad-
vanced industrial automation products and worldwide supplier of application
expertise. Itis part of the global Omron Corporation, which has been anticipating
and filling social needs since 1933. With pioneering technology Omron has de-
veloped into a $5 billion global manufacturing company in sensing and control.

Omron continues to make significant contributions in a wide variety of fields
such as industrial automation, electronic and automotive components, and
healthcare. Omron Industrial Automation technologies can be found in facto-
ries and machines all over the world. Our solutions continue to be flexible and
innovative, but our standards remain rigid: never stop, never fail, just create!

Omron Industrial Automation Europe

In Europe we have maintained a leading position in machine and industrial
automation for over 30 years. Our infrastructure is designed to think globally
while acting locally. From sales, application knowledge and support to R&D
and customised production, we can support your needs wherever you are
located, and through every step of your manufacturing process.

You’ll find Omron’s expertise in control systems, motion & drives, sensing,

safety and control components.



Application support

As an Omron customer you have unprecedented support from our
application engineers, who can advise you on-site anywhere in Europe.
We can carry out tests on your design on-site or demonstrate a new
product without disturbing or halting your production process.

™

Y

“From the moment you contact Omron you get direct access to our
application expertise, wherever and whenever you need it....”

European manufacturing

Omron has manufacturing sites in s'Hertogenbosch, the Netherlands and Nufringen, Germany
where, in addition to our standard product offering, we can provide fast and flexible customised
solutions using on-site R&D facilities and expertise. Both factories meet very strict quality
assurance standards, and are the forefront of meeting global environmental standards.

Omron actively welcomes people to come and visit these facilities.

Online support

Omron's web-site is designed to provide fast, no-nonsense support, enabling you to quickly find
the latest information on manuals, data sheets and brochures, read about our latest product
releases, and check out the most frequently asked questions. You can also download our latest
software versions or patch upgrades along with 2-D and 3-D CAD drawings. All the support you
need is available on www.omron-industrial.com.

European Repair Centre

Omron has set up a special repair service with DHL that enables your product to be picked up,
repaired and returned within 5 days. This repair service is totally free for products under
Omron's warranty conditions, and includes a direct pick up and delivery at your site.

You can get more information on this service at www.repair.europe.omron.com.

Competence areas

-

A

-

Sensing

Control & Switching Components




Experts in sensing and safety

~We speak your Ianguages...

A strong knowledge match

Omron is renowned in the field of Industrial Automation
for making innovative products that offer the highest
possible product reliability. Our application knowledge
in combination with our sensing technology knowledge,
enable us to advise you on the right sensing solution.
In almost every case to date we have been able to
select a product from our sensor program that offers
the best possible solution. With Omron’s sensing and
safety products in your automation system your prod-
ucts never fail, and your production never stops.

Our products are managed by teams of product experts,
who are supported by development and application
experts and by manufacturing sites. Together they form

&

competence centres dedicated to provide unrivalled
automation products and customised expert solutions
for all industries throughout Europe. This expertise is
available “at your door-step” in every country.

Omron’s expertise in industrial automation comes from
years of product development and accumulated know-
how. Our ability to offer customers several options for
their application needs is what distinguishes us from
competition. We know that you cannot afford defects in
your production. That’s why we can provide on-site
testing of your process with minimal disturbance to
your production, so that together we can strive for zero
defects. Challenge us!



Sensing & safety competence

The competence centre is the hub for application-spe-
cific support and regular product training seminars for
our European sales engineers, to train your engineers.
It consolidates product, development & application,
and production expertise on the very latest technolo-
gies. Here, an elaborate network to the national sales
organisations and industry specialists is nurtured,
which guarantees a thorough understanding of the
latest offerings in your local market.

This network enables us to incorporate a fast-track cus-
tomisation service and to respond quickly to changing
trends and future requirements.

At our European sensor and safety manufacturing site
in Nufringen, near Stuttgart/Germany, products are
tested under severe conditions at several on-site labo-
ratories. ISO-Certifications DIN EN ISO 9oo1:2000 and
DIN EN ISO 14001:1996 guarantee a high standard of
quality and environmental protection.



Proven appll tion expertlse

—

Omron’s in-depth knowledge of many specific indus-
tries enables us to offer high-quality products as
diverse as the applications they are designed for.
Our expertise in machine building means that you
can use our sensing and safety solutions in nearly
every sector of manufacturing, including the auto-
motive, semiconductor, food, beverage packaging
and pharmaceuticals industries.

4 Safety solutions
Floating blanking is used when robot's arms
have to pass through the light curtain for
particular operations - Safety is guaranteed.

Automotive industry

In the automotive industry, complex integrated produc-
tion processes put enormous demands on production
planning, and only a totally reliable assembly process
using measurement and inspection technology is
acceptable for achieving a zero-error production rate in
the sense of Poka-Yoke.

Omron is a well-established provider of advanced tech-
nologies in the automotive business. Our optical sensing
techniques enable components to be checked directly

in the assembly process. This reduces rework rates, as
only correctly fitted parts are released to the next pro-

A Fitting a complete pre-assembled cockpit duction phase.

To achieve a seal between the cockpit mounting

plate and the engine compartment a robot first . . .
applies the bonding bead around the entire Our latest generation of intelligent sensors can check

cockpit plate. A sensor head is mounted on the for the presence and condition of components,
robot arm and focuses directly behind the glue

nozzle outlet, measuring the height of the
bonding bead continuouly. the process.

and carry out measurement tasks without interrupting



» Mega-retailers

Your packaging should always deliver abso-
lute quality for bulk and multi-packs. That
includes zero defect labelling, custom coding
for automatic inventories and point-of-sale
carton arrangements on pallets.

Zero defect

Back-end process »
ICs are individually tested before shipment

to ensure that they meet the required

quality levels. Omron's sensing solutions

meet the highest demands of testing.

against liability.

4 Front-end process

Semiconductors Industry

In the semiconductor electronics industry, the ever-ad-
vancing miniaturisation of electronic products requires
smaller, purer and thinner chip technologies. Manufac-
turers are under continuous pressure to increase their
productivity while reducing the costs per chip.

The trend is towards ever-smaller structure widths and
the development and manufacturing of silicon wafers
with large diameters.

Omron’s sensors are designed to cover everything in
semiconductor production, from the critical processes
like wafer etching and cleaning, to high-precision
distance measurement required for the production of
300 mm wafers. Through long-term partnerships with
market leaders in machine building and with influential
entities such as SEMI, we have developed the knowledge
necessary to equip these complex machines with the
sensors and safety components needed to successfully
develop and market your product.

Tamper evident seals and clear date/lot
codes must be in place to maintain customer
confidence and protect your company

Verify bottle position

Two independent sensors detect toppled
bottles to prevent a jam.

The very nature of CMP demands speg ;Iy -

designed products that can perform
processes like wafer identification and secu-
rity monitoring of critical handling areas.
Omron's range of sensors can cover all
aspects of the CMP process.

Food & beverage / packaging industry

In the food & beverage industry a 99.9% success rate
in the packaging process simply isn’t enough.

With such high throughput speeds, one simple error
can lead to pallets of unlabelled or incorrectly labelled
products, or damaged packaging.

Omron’s highly effective inspection solutions combine
vision, measurement and fibre-optic sensors to help
you meet the strict quality requirements required in
this industry. Our packaging inspection solutions can
help boost the quality of your output and reduce waste.
With our sensing and safety solutions, your production

never fails.

< If you would like to know more
about Omron’s industry know-
ledge, please order our market
segment brochures or download
them at www.europe.omron.com.



Smart Platform concept

One software - One connection - One minute

The launch of Smart Platform, Omron’s new fully inte-

grated automation architecture, demonstrates Omron
to be one of the most innovative players in the market.
Designed to make machine automation easy, the goal
of Smart Platform is to allow increasingly complex
machines to be developed, commissioned and main-
tained without the need of automation specialists.

It enables users to mix and match their preferred solu-
tions without the need to worry about hierarchy or other
communication issues. Driven by the need to make
connectivity as simple and flexible as possible, Omron’s
Smart Platform creates a harmonious combination of
sensing, control, motion and regulation devices.

& Regulation
r

The Smart Platform concept is built around three major
advantages for the user:

« One software

« One connection

«One minute

[ T N Easy programming and configuration

with Omron’s CX-One software.

ﬁ | For a demonstration and to order
@ #your 30 days' trial version for free

please visit www.smartplatform.info



One software

Omron introduces CX-One, a single
programming and configuration
environment that enables the user
to build, configure and program
networks, PLCs, HMIs, motion con-
trol systems, drives, temperature
controllers and sensors.

The result of a single software is to
reduce complexity of the configura-
tion and allow automation systems
to be programmed or configured
with minimal training.

One connection

From a single connection point either
locally, through networks, or from a
modem connection the Omron
‘Smart Platform’ devices on your
machine can be programmed or
parameterised. This allows remote
access or servicing of your complete
machine to become a reality.

The same transparent communica-
tions architecture also allows Omron
devices to easily communicate
together, passing and sharing infor-
mation and enabling more effective
modular machine design.

Why Smart Platform?

of the complete system.

One minute

‘Plug & Work’ functionality is achiev-
able through Omron’s function block
library, device profiles and SMART
Active Parts, which can be simply
‘drag & drop’-configured in contrast
to conventional programming.

The SMART Active Parts are pre-de-
fined electronic objects of field de-
vices (e.g. ‘read actual speed’ of an
inverter, view a scene from a vision
sensor, represent a temperature
controller etc.) that can be dragged
and dropped into the HMI screen.

... just create

Smart Platform can help you increase the flexibility and efficiency of your
machines or production lines. It provides:

e A single software environment for your machine covering sensing,
regulation, control, motion, and visualisation.

¢ Easy drag & drop object-based programming and configuration

e Communications and architecture that is network independent.

e Distributed intelligent devices that are self-reporting and

self-maintaining to reduce downtime and identify the
source of production problems.




New products

Smart vision sensor ZFV a f

Main features and benefits

e Brilliant colour display

e Real time result and image
display

e Intuitive user interface
e One button teach - teach and go
e Up to seven inspection tools

e Adjustable inspection area and
distance

e Integrated, adjustable LED light

e Up to 250 inspections per second
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Easy vision - teach & go

Omron’s new ZFV smart vision sensor is an image-processing system in
a sensor format. It consists of two separate components, a camera
head with an integrated light source and a processing unit.

Parameter settings and lighting control are available at the touch of a
button. A “smart” user interface allows parameter setting using a few

buttons and the built-in colour LCD monitor.

During operation, the display gives direct feedback showing results and

images in real time. Easy Vision — teach & go, for applications which

The ZFV verifies the correct position of
can be solved in minutes — not hours or days. the cap to secure proper closure of the bottle.

Il.

[
)
Tl gy

Teach and go... Verifying the printed article information in
a high-speed packaging line.



ZS-L Series - 2-D CMOS measurement displacement sensor

Main features and benefits

Easy to integrate and to operate

e Fast change-over-handling for
various products on the same
production line

e Easy reconfiguration for latest
product trends by using
ZS-controller HMI

e Getting started within a minute

More flexibility through scalability

e Tailored ZS configuration to suit
your process needs is possible by
easy application oriented and
user guided menu settings.

e Additional functionality can be
easily expanded by adding
additional modules to the high
speed sensor bus

With Omron’s ZS-L series, zero defect inspection is assured! Measurement Tools:

Innovative 2-D CMOS technology ¢ gight measuremerj[t
e Step measuremen

e Thickness measurement

® Gap measurement
an enhanced controller running a powerful algorithm, which ensures optimal e Flathess measurement

The ZS-L’s ability to provide high-speed image processing and high resolution
is thanks to Omrons innovative 2-D CMOS image sensor. The sensor features

sensitivity, no matter how varied the reflected light. The image is processed ® Average measurement

in the sensor head and transferred to the controller via a Low Voltage * Excentricity
e Warpage / Evenness

Vs

Differential Signal (LVDS). This arrangement results in a high-performance
platform that can measure almost any surface.

Rubber PC-Board
a | e Fi
Glass HDD Mirrow
1: Monitor SmartMonitor Professional PC-based user software 4: Operate Sensor controllers ZS-LDC - enable maximum sensing
2S-SWIIE - for set up and monitoring performance with fully digital processing
2: Record Data storage unit ZS-DSU - ideal for ZS series data logging 5: See Sensor heads ZS-LD - advanced laser CMOS sensing
3: Control Multi-calculation-controller ZS-MDC - enables logical opera- technology with high speed, high resolution, packed into

tion and processing for up to 9 gang mounted controllers smallest IP67 housing



New products

DeviceNet safety

DeviceNet safety offers more than a safe network

DeviceNet is an innovative industrial network system
that enables a wide range of devices to be easily
networked and managed remotely.

Everything can be seamlessly integrated into DeviceNet,
making it one of the best industrial field busses around.

As a founding member of DeviceNet and specialist for
machine safety, Omron is one of the few companies
with expertise to combine innovative bus technology
and safety to a seamless solution up to safety category
4 (EN 954-1) and SIL 3 (IEC 61508).

Unique features of the DeviceNet Safety products are:

e Test pulse outputs to ensure crosstalk and short
circuit detection.

e Mixed mode operation of the DeviceNet Safety Termi-
nals. All in- and outputs can flexibly be assigned to
the safety or standard part of the control system.

If they are used for safety, the Safety Network Controller

DeviceNet.

Main features and benefits
e Open communic
™ e Fast and easy installation

¢ Predefined and certified function
blocks.

e Detachable cage clamp terminals.

e Future-ready for easy additions
as your needs change

¢ DeviceNet Safety is designed for
easy network additions to save
your investment

* Smart, seamless and flexible

¢ |/0-Modules support standard
and safety mode on one module.

¢ Reliable and safe
¢ Predicitive maintenance and self
diagnosis.

e Certified for applications up to
safety category 4 (EN 954-1) and
SIL 3 (IEC 61508).

ensures system integrity. Smart slave functions like
operation counters and monitoring of ON-time or
operation time are fully supported.

e Bulb current monitor function by using a dedicated
test output of the remote terminals.

Safety Network Controller

The Safety Network Controller hosts the safety applica-
tion program, monitors the safety inputs and controls

the safety outputs.

The simplest DeviceNet Safety based solution is using
the Safety Network Controller stand alone.

Advanced diagnostic is provided by the Safety Network
Controller. LED displays, status LEDs for all in- and out-
puts and the accessibility of the system status data via
DeviceNet enables easy troubleshooting and predictive
maintenance.

DeviceNet Safety Terminals
The DeviceNet Safety Terminals have been designed to
provide highest flexibility for all your installations.




The flexible way to design-in safety

Omron’s G9SX is an innovative, flexible safety unit that provides a clever
solution for partial and complete safeguarding the machine control.

Using microprocessor technology, the G9SX provides a transparent and log-
ical connection throughout your system that enables you to shut down any

segmentation according to your machine’s safety layout.

The G9SX increases your productivity by enabling you to isolate a faulty
process within your machine instead of having to switch off the entire
system, which minimises production losses and downtime. It features LED
indicators to reduce troubleshooting time and support diagnostic mainte-
nance. The G9SX lets you expand your system easily without having to
completely re-design safety circuits. And while the G9SX uses a hardwired
logical connection based on microprocessor technology, there is no pro-
gramming or special training involved.

The G9SX is the latest segment in Omron’s safety product portfolio and
underlines the company’s reputation as a total safety solutions’ provider.
Use the GgSX to design a flexible, expandable and reliable safety system
in all applications like packaging, semiconductor, moulding and food
processing industries.

Main features and benefits

e Unique! Logical connection

e Advanced diagnostics and
trouble-shooting functionality

e Extended operating life through
solid state outputs

e Expandable with up to 25 outputs
per segment

e Choice of terminals

e Meeting all safety requirements

The G9SX flexible safety unit range

)

ruire parallel wiring i

, | safety carrier signal c|

Oy locical “AND"
|
)

1: Basic unit G9SX-BC

The basic unit is used to control the primary
safety function like the overall E-Stop.

2: Advanced unit G9SX-AD

This unit can be logically connected to the
(G9SX-BC and other G9SX-AD to provide precise
shutdown of individual sections in a machine.
The advanced units give you more precise
control over the safety section you want to
stop, without affecting the total process.

3: Expansion unit G9SX-EX

This unit is ideal for use in complex machines
that require multiple safety output paths
(Instantaneous or time delayed).



Product selection table

Standard Photo- Advanced Photo- Displacement & Vision Systems Inductive Sensors
electric Sensors electric Sensors Width-Measuring
Sensors
E3F2 E32 ZX-L ZFV E2A
E3Z E32-ET16WR-1/2* 75-L F150 E2F
E3T E32-ETS/EDS 7300 Vision Composer* E2A3
E3NT E32-D82F* 7500 F400* E2E small diameter
E3S-C E32-L25T* 7510 F160 TL-W
E3S-CL E32-V* 7550 F210 TL-T*
E3G E3X-DA-S* IX-E F250 E2S
E3M-V E3X-DA-N* IX-T F500 E2Q2
E3MC* E3X-MDA* V530-R150* E2Q4
E3S-LS3 E3X-NA* V530-R160* E2C-EDA
E3JK E3X-DRT2* E2EL
F3C-AL* E3X-SRT21* E2EC
E3G-L1/L3* E3X-CIF11* TL
E3X-NL* E3C-LD11* E2E
E3S-CR62/67 E3C-LD21* E2AX*
F3UV* E3C-LD31* E2AU
E3S-A* E3C-LDA* E2EZ
E3S-R* E2FQ
F3C-AA* E2EQ
Page A-1 Page A-165 Page B-1 Page C-1 Page D-1



Capacitive Sensors

E2KQ
E2K-C
E2K-F
E2K-L*

Page D-179

Rotary Encoders

E6A2-C

E6B2-C
E6C2-C/E6C3-C
E6F-C

E6H-C*

E6C3-A

E6F-A

E6L*

Page E-1

Pressure Sensors

E8F2*
E8MS/E8M*

Safety Sensors/
Components

Catalogue CD

F3SN-A/F3SH-A
F3S-B are available on
F3S-TGR-SB the CD-ROM,

F3SL which is enclosed
E3FS

F3SS*
F3SP-U4P
DeviceNet Safety
F3G-C*
G9SX
G9SA
G9SB
D4NS
D4BS
D4GS-N*
D4NL
D4GL
D4BL
D40B
D4NH
D4N-_
D4B-_N
D4F
D4N-_R
A22E*
A165E
G7SA
G7S*
A4E
F3W-D*
F3ZN*

*These products

to this catalgoue.

Page G-1
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Standard Photoelectric Sensors
Overview

General
Purpose

M18 cylindrical housing
General purpose sensors in
compact plastic housing

Ultra small size sensors in
plastic housing

Harsh environment long
distance photoelectric Sensor
in metal housing

Oil-resistive, compact
photoelectric sensor in metal
housing

Distance setting photoelectric
sensor in metal housing
Photoelectric switch with built-
in amplifier (long distance) in
plastic housing

Mark sensor

Color sensor

Printed Circuit Board Sensor
All voltage photoelectric
sensors

Distance setting laser
photoelectric sensor
Distance-setting Photoelectric
Sensor

Optical Fiber Glossy Object
Sensor

Transparent bottle sensor
Ultraviolet power monitor/
illumination monitor

Built-in Amplifier Photoelectric
Sensor

Transparent Object Detection
Sensor

Special Shape Distance settable Photoelectric
Sensor for conveying
applications

Special
Function

Advanced Photoelectric Sensors

Fiber Optic Standard fiber unit

Sensors General purpose
Long-distance
Area sensing
Small fiber head

Standard Photoelectric Sensors

E3F2
E3Z

E3T

E3NT

E3S-C

E3S-CL
E3G
E3M-V
E3MC
E3S-LS3
E3JK
F3C-AL
E3G-L1/L3

E3X-NL

E3S-CR62/67
F3UV

E3S-A

E3S-R

F3C-AA

Fiber for Robot Application R4

Side view

Coaxial fiber
Chemical resistant
Heat resistant
Grooved

Narrow Vision Field
Limited-reflective

Fluid-level Detection Fiber Units

Mapping sensors
Retroreflective

Rating/Performance Fibre Units

Dimensions Fibre Units
Fiber Unit

Fiber Unit

Fluid level sensor
Fluid level sensor
Vacuum Sensor
Accessories for E32

E32-ET16WR-
1/2

E32-ETS/EDS
Series

E32-D82F
E32-L25T
E32-V

A-3
A-17

A-43

A-67

A-83

A-101

A-111

A-119

A-133
(CD)
A-145

A-149
(CD)
(CD)

(CD)
A-157
(CD)

(CD)

(CD)

(CD)

A-165
A-173
A-179
A-183
A-186
A-190
A-193
A-198
A-200
A-202
A-206
A-207
A-208
A-211
A-211
A-212
A-213
A-222

(CD)

A-237

(CD)
(CD)
(CD)
A-245

Fiber Optic
Amplifier

Digital Fiber Sensors

Digital Fiber Amplifier
2-Channel Fiber Sensors
Super Manual Fiber Amplifier

Communication unit for fiber
amplifier

Photoelectric Sensors with
Separate Digital Amplifiers

Laser Sensor

E3X-DA-S
E3X-DA-N
E3X-MDA
E3X-NA
E3X-DRT21
E3X-SRT21
E3X-CIF11
E3C-LD11
E3C-LD21
E3C-LD31
E3C-LDA

Displacement Sensors/Width-measuring Sensors

Laser Smart Sensors Laser
Sensors 2D CMOS Laser Measuring
Sensor

High-precision Visual
Displacement Measurement
System

Profile Measuring System
Welding Bead Sensor
Multi-Dimensional Sensor

Inductive Smart Sensors

Sensors

Contact Smart Sensor High precision
Sensors contact type

Vision Systems
General Smart Sensors
purpose Vision Sensor

Integrated control software for
F150-3
Color-graying vision sensor
Vision Sensor
Vision Sensor
High-performance Vision
Sensor
Vision Sensor
Application 2-Dimensional Code Reader
Specific
Camera, Lens Camera, Lens, Lighting
and Lighting

ZX-L Series
ZS-L Series

Z300

Z500
Z510
Z550
ZX-E Series

ZX-T Series

ZFV Series
F150-3
Vision
Composer
F400

F160

F210

F250

F500
V530-R150
V530-R160

(CD)
(CD)
(CD)
(CD)

(CD)

(CD)
(CD)
(CD)
(CD)

B-3
B-25

B-45
B-53
B-57

B-61

C-3
C-11

(CD)

(CD)
C-25
C-37
C-45
C-55
(CD)
(CD)

C-65

17

Width-measuring Sensors G EEE B0

Displacement Sensors /

Vision Systems

Inductive and
Capacitive Sensors

SABI IR Rotary Encoders

Components

Accessories
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Inductive Sensors Capacitive Sensors
Overview General Purpose Inductive Proximity Switches D-3 Chemical Resistance E2KQ-X D-179
Special Purpose Inductive Proximity Switches D-5 Long Distance E2K-C D-183
General General Purpose E2A D-9 Flat Type E2K-F D-189
Purpose (metal housing) Liquid Level Sensor E2K-L (CD)
General Purpose E2F D-29
(plastic housing)
Long Distance E2A3 D-35 Rotary Encoders
Small Diameter E2E D-45 Incremental 25 dia. E6A2-C E-3
General Purpose TL-W D-53 40 dia. E6B2-C E-5
Standard Flat LT (CD) 50 dia. E6C2-C/E6C3-C E-7
Miniature Square E2S D-61 60 dia. E6E-C E-9
Loy BT T =202 D-69 40 dia. (Hollow Shaft) ~ E6H-C (cD)
Long Distance Square E2Q4 D-77 Absolute 50 dia. E6C3-A E-11
Special High precision positioning E2C-EDA D-83 60 dia. EGF-A E-13
Function High frequency E2EL D-99 Easy Scale Linear Encoder E6L (CD)
Special Shape Ultra Small diameter E2EC D-107
Smooth barrel TL D-115
Special Oil resistant (Automotive) E2E D-119 Pressure Sensors
Environment Cylindrlical Indyctive Sensor for E2AX (CD) ESF2 (CD)
Explosive Environments ESMS/ESM (D)
Mobile Usage (vehicles) E2AU D-151
Anti-Aluminum Cut Chips E2EZ D-161
Models
Chemical resistance E2FQ D-167
Spatter Immune E2EQ D-171
Safety Sensors Other Safety Switches
Safety Light Safety Light Curtain F3SN-A G-3 Safety Limit Safety Limit Switches D4N-_ G-219
Curtain Multi-Beam Safety Sensor F3SH-A Switch D4B-_N G-243
Safety Light Curtain F3S-B G-31 D4F G-259
Safety sensor for Palletisers ~ F3S-TGR-SB G-49 Manual Reset Limit D4N-_R G-267
Safety light curtain for long F3SL G-59 Switches
distance detection E-Stop Switch Emergency Stop Switch A22E (CD)
Safety Single  Safety Single Beam Sensor + E3FS G-63 A165E G-283
Beam Controller Force Guide  Relays with Forcibly Guided ~ G7SA G-291
Single beam safety sensor for F3SS (cD) Relay / Contacts
long distance detection Enabling Safety Relay G7S (CD)
Muting Muting Controller for Safety ~ F3SP-U4P &R Switch Enabling Switch A4E G-299
Controller Light Curtain Precaution G-305
Safety DeviceNet Safety System NE1A/DST1 G-77 Standards G-318
Networks Approvals G-321
Safety Laser  Safety Laser Scanner F3G-C cD i . — o
Scanner (CD) Non safety line Sensor for picking applications
Safety Units / Relay Units Non Safety Picking Sensor F3WD (CD)
Flexible Safety Safety Relay Unit G9SX G-89 Non Safety Area Sensor pozil (CD)
Unit
Expandable Safety Relay Unit G9SA G-109
Safety Unit
Slim Size Safety Relay Unit G9SB :
Safety Unit Erle
Safety Door / Guard Lock Switches
Safety Door Safety-door Switch D4NS G-131
Switch D4BS G-143
D4GS-N (CD)
Safety Guard  Guard Lock Safety-door Switch D4NL G-153
Lock D4GL G-171
D4BL G-185
Non-contact Compact Non-contact Door D40B G-197
Switch Switch
Safety-door Miniature Safety-door Hinge ~ D4NH G-207

Hinge Switch  Switch

Accessories

Selection Guide Power Supplies (CD)
Accessories H-3

Contact Information

Index
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Applications

Semiconductors and

Electronic Components

i

OMmRON

Packing, Food Products,

Chemicals, and Sanitation

Application Model Page
1 Detecting the Placement of a Transparent E32-L16/ 23
Liquid Crystal Glass with the Limited Reflective E3X-MDA
Type Fiber units
2 Detecting the Liquid Crystal Glass with the E3C-LD21/
Line Beam E3C-LDA
3 Measuaring the Co-planarity of Connector Pins ZS-L Series
4 200°C Solder Surface Inspection with ZX-E Series
Linear Proximity Type
5 Detecting Overlapped Lead Frames and Other ZS-L Series
Shiny Metals
6 Deflection Inspection of a Specular Surface ZS-L Series
7 7m Long-Range Glass Inspection E3C-LR/ 24
E3C-LDA
8 Detecting Glass Substrates in Baking Ovens E32-T84S
9 Detecting Liquid Crystal Substrates in Ovens E32-T61
10 Detecting Glass Substrates in Vacuum Chambers E3Z-B
11 Detecting the Edges of Liquid Crystal Glass F3C-AL
through a View Port
12 Detecting Wafers in a Vacuum Conveyance E32-V
System
13 Detecting Wafers under High Temperatures E32-T61 25
14 Mapping Wafers with a Through-beam Side-view E32-A03/A04
Sensor
15 Mapping Wafers with a Through-beam Laser ZX-LT Series
Sensor
16 Positioning for Wafer Cutting Machines E6C3-C
17 Detecting the Bottom Wafer E32-L24L
18 Wafer Positioning and High-speed Detection E6L
19 Wafer Cassette Mounting Confirmation E3T 26
20 Detecting Wafer Cassette Racks E3T
21 Positioning Wafer Notches E32-T16J
22 Checking Orientation Flat Directions with a E32-T22S
Fiber Unit
23 Chemical Level Detection with Pipe Mounting E32-L25T
24 Level Detection in Heated Chemicals E32-D82F

25 Detecting Levels of Corrosive Liquids

26 Detection on Narrow Lines for Chemical Washing

27 Controlling Exhaust Pressure for Individual
Cleaning Tanks

28 Detecting Workpieces by Robot Hand

29 Controlling Nitrogen Gas Pressure

30 Detecting Lead Frames in Tight Spaces

E2KQ-X10ME1
E32-T14F 27
E8M-A1/
K3C-MP8-T1Z
E32-D11/D21
E8M-A1

E32-T14L/

E32-D24

31 Detecting Chips on TAB Films

32 Detecting Overlapped Lead Frames and
Other Shiny Metals

33 Distinguishing the Length of IC Resin Tablets

34 Determining Defective IC Chips by Identifying
Bad Marks
35 Detecting the Passage of Chip Components

36 Detecting Chip Components

E32-T16P
ZX Series 28

E32-ET16WR/
E3X-DA-21-N
F150-3

E32-T16P/
E3X-DAD
E32-C42/
E39-F3A

37 Detecting the Alignment of Chip Components

38 Detecting Chip Components on the Tapes of
Taping Machines

39 Detecting the Passage or Retention of
Components by a Parts Feeder

40 Detecting Bent or Missing IC Pins

41 Verifying IC Models, Lot Numbers,
and Printed Characters

42 Detecting Rises in Lead Frames

ZX-LT Seri
= eries 29

E3T

E32-D33
F250

E32-T24

43 Detecting Full IC Sticks

44 Distinguishing Lead Wire Defects in Components

45 Detecting Connector Pins

46 Inspecting Connector Leads

47 Detecting Parts Inside Metal Cases
48 Classifying Capacitors

E3T
E32-DC200E 26

E32-L25L
F160
E32-DC200F
ZX-LT Series

49 Inspecting for Defects on Chip Capacitors
50 Detecting Missing Chips on Embossed Tape

51 Detecting ICs in a High-temperature Handler
52 Terminal Picking

53 Liquid Crystal Position Measurement

54 Detecting PCBs

F160
E32-EC41/ 31

E39-F3B
E32-T81R
F250
F250
EA3S-LS3

Application Model Page
57 Meandering Inspection of a Transparent ZX-L-N 33
Packing Film
58 Measuring Plastic Board Warping with ZS-L Series
2-Dimensions CMOS
59 Packing Miss Inspection with Linear Proximity ZX-E Series
Type
60 Inspection of the Slope of a Cap ZX-L-N
61 Detecting Clear Film E3S-R
62 Detecting Registration Marks E32-CC200/
E3X-DAB11-N
63 Detecting Out-of-place Candy Wrapper Tapes E3MC 3 4
64 Detecting Shrink Tubes E3X-NL
65 Detecting Coatings on Paper or Metal E3X-NL
66 Detecting Looseness in Sheets ZX Series
67 Detect Shades of Black on Sheets E32-T11L/
E3X-DAH11-N
68 Detecting Labels E32-TC200/
E3X-DAB11-N
69 Detecting Clear Labels on Support Paper E32-S15-1/ 35
E3X-NL11
70 Detecting Pinholes in Sealed Containers ZX Series
71 Detecting Dirt on Caps F250
72 Detecting Incorrect Caps F400
73 Detecting Lids on Milk Bottles ZX Series
74 Detecting PET Bottles E3Z-B
75 Position Detection of Glass Bottle Hollows ZX Series 36
76 Detecting Cap Height ZX-LT Series
77 Determining the Number of Inner Linings in ZX Series
Bottle Caps
78 Detecting Candy and Cookies on Conveyor Belts E3S-CL
79 Detecting Liquid in Paper Cartons E3Z
80 Detecting Milk in Paper Cartons E2K-C
81 Detecting the Contents of Opaque Packages E32-T17L 37
82 Inspecting Food Packages E32-TC200
83 Detecting Noodles in Trays E3S-CL
84 Aligning Object Direction during Packing E3MC
85 Verifying Expiration Dates F250
86 Inspecting the Tightening Condition of ZX-LT Series
Caps on Bottled Chemicals
87 Inspecting for Bent Hypodermic Needles F150-3 38
88 Counting Glass Ampules E3X-NL
89 Detecting the Powdered Chemicals Passing E32-D36P1
through a Transparent Tube
90 Detecting Adhesive Application on Bags ZX Series
of Chemicals
91 Checking Sealing Tape on Boxes of E3X-NL
Pharmaceuticals
92 Liquid Color Detection E3MC
93 Detecting Wrapped Candies E3G-L1/L3 39
94 Counting Desiccant Packets E32-T22S
95 Detecting the Front Edge Location of Candies E32-T16W
96 Detecting Title Cards Inside CD Cases F3C-AL
97 Display of Bread Baking Time E6C2-C/
E6C3-C
98 Measuring the Rotational Ratio of a Roller E6C2-C/
E6C3-C
99 Jamming detection in packaging process ZX-E Series 40
100 Monitoring the cutting process ZX-E Series
101 Distance monitoring in vertical packaging ZX-E Series
machines
102 Noodle protrusion in food industry E3C-LDA
Series
E3C-LD21
103 Label detection E3C-LDA
Series
E3C-LD21
104 Detection of product orientation E3C-LDA
Series
E3C-LD31

55 Inspecting Board Mold Height
56 Detection on fine pins

ZX Seri
ESC-eLIrII)e/‘\SSe- 32

ries/E3C-LD11
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Applications

Household Appliances and

Office Automation

OMmRON

)

Application Model Page Application Model Page
105 Confirming the Insertion of Shadow Masks into CRTs ZX Series 41 140 Long-distance Detection of Black Tires E3S-CL 48
106 Counting Copy Machine Staples ZX Series 141 Positioning Dies in Injection Molding Machines E6C2-C/
107 Inspection of Tape Remaining in Tape E32-ET16WR E6C3-C
Take-up Applications 142 Detecting the Level of Heat-medium Oils E32-D82F
108 Confirming the Application of Adhesive/ E3X-NL 143 Detecting Errors Due to Residual Materials in Press Dies F3C-AL
Grease onto Components 144 Inspecting Component Shapes F250
109 Confirming Suction of Chip Components E8MS 145 Inspecting for Chipping or Burrs in Components ~ F160
110 Inspecting the Position of Rotary Switches F150-3 146 Gap control in mould press machines ZX-E Series 49
J Conveyor and Automatic Warehouses
Application Model Page
111 Inspection of High-speed Table Movement E2S 42 Application Model Page
112 Confirming the Indication and Picking of Assembly F3W-D 147 Detecting Cardboard Boxes E3Z/E39-.98 50
Components 148 Sorting Packed Fruit Boxes by Grade F160
113 Managing Liquid Level for Lubricating Oils E32-D82F 149 Inspecting the Height of Corrugations in ZX Series
114 Detecting Bent Drill Bits F3C-AL Cardboard Boxes
115 Detecting Frayed Edges on Safety Belts ZX-LT Series 150 Warning Alarms for Cranes E3Z-G
116 Detecting Oil Drops E32-D12F
117 Positioning the Welding Point on Ring Gears ZX Series 43
118 Detecting Weld Locations on Metal Pipes E32-CC200
119 Positioning at the Welding Site E2EQ
120 Detection of People Entering the Work Area of F3SN-A/ - -
Robots FaSH-A/ Other Applications
F3S-TGR
121 Detecting Workpieces in the Automotive Coating E32-T17L
Process Application Model Page
122 Detecting the Position of Robot Arms E3Z-L 151 Liquid Surface Inspection with ZX-L-N 51
123 Eccentricity control of shaft and bearings ZX-E Series 45 152 B'ﬁizeszzliztﬁztii?i:‘r:ﬁt;aser Ecan ZX-E Series
124 Height and step measurement in rough metal ZX-E Series Ligear Proximity T?pe
process .
125 Thickness measurement of metal plates ZX-E Series il gzge(;:ftl\cl)gr%‘uas '\éﬁzétasnd 2 SHUILDA
126 Adhesive and seal inspection ESQ-LDA 154 Counting Cards ZX Series
Egg?EDm 155 Counting Sheets of Paper ZX Series
127 Repeatability of robot arm teaching E3C-LDA 156 Detecting Gas Flowmeter Balls EgigA“; N
EngI?ED‘]‘] 157 Inspecting the Gap between the Dial Plate and ZX Series 52
128 Detection of sealing rubber in the assembly E3C-LDA - ::r;dtlca?r N?eF?Ie in Eres;ure (Ijndflcators —
i etection of Remaining Boards for -
process Eg['fﬁDm Construction Use s
129 Warping control of metal plate ZX-E Series 45 159 Distinguishing Ceramic Types ZX Series
160 Inspecting the Length of Paper Tubes ZX Series
161 Sheet alignment for printing and finishing process E3C-LDA
Series/
E3C-LD21
Application Model Page
130 Measurement of Watch Small Parts ZX-T Series 46
131 Inspection of Small Rivet Height ZS-L Series
132 Confirming the Sealing Material E3C-LD11/
E3C-LDA
133 Flattness Inspection of resin or metal ZS-L Series
134 Confirming the Application of Sealing Material E32-D32/
E39-F3A
135 Detecting and Determining Proper Quantity ZX-LT
of Adhesive during Packing Box Assembly
136 Detection of Screw Threads E32-D32 47
137 Safety Sensor to Protect People from Dangerous F3SN-A
Machinery
138 Measuring the Distance between Rollers ZX-LT Series
139 Inspecting Spraying Coverage by Detecting ZX-LT Series

the Spray Angle
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1. Detecting the Placement of a Transparent
Liquid Crystal Glass with the Limited
Reflective Type Fiber units

Stable detection of placement is possible only with two fiber
units and one amplifier. The fiber units are embedded at the
robot hand. : ik

E32-L16

E32-L16 (page A-208) +
E3X-MDA (CD)
Limited reflective type fiber unit

3. Measuaring the Co-planarity of Connector
Pins

Stable measurement of

the combination of a 2D

even angled pins is ensured by
CMOS and Laser beam.

ZS-L Series (page B-25)
Smart Sensor (2-Dimensions CMOS and Laser
Beam)

5. Detecting Overlapped Lead Frames and Other
Shiny Metals

Overlapped shiny metal plates are §f detected by calculating
the measuring value.

ZS-L Series (page B-25) -
Smart Sensor (2-Dimensions CMOS and Laser
Beam)

2. Detecting the Liquid Crystal Glass with the
Line Beam

The edge of the liquid crystal glass surfaces are detected
from outside of the view port, using long-distance and wide
line beam.

E3C-LD21

E3C-LD21 + E3C-LDA (CD)
Photoelectric Sensors with Separate Digital
Amplifiers

4. 200 °C Solder Surface Inspection with Linear
Proximity Type

Precise measurement of the surface of solder at the linear

proximity which is excellent in environment-proof, if it can in-

spect for a short distance from the tank upper part.

ZX-E Series (page B-61)
Smart Sensor (Linear Proximity Type)

6. Deflection Inspection of a Specular Surface
High precision inspection of specular surface, such as an
HDD aluminum deposition side, is possible by CMOS laser.

ZS-L Series (page B-25)
Smart Sensor (2-Dimensions CMOS and Laser
Beam)
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7. 7m Long-Range Glass Inspection
Retroreflective long-range glass inspection with spot laser
light over a view port.The detection distance of the catalog
value is 7m.

E3C-LR + E3C-LDA (CD)

Photoelectric Sensors with Separate Digital
Amplifiers

9. Detecting Liquid Crystal Substrates in Ovens
Regular reflective light from the LCD substrates is received
with a fiber to detect the presence or absence of the sub-
strates. The large spot ensures stable detection of sub-
strates even if positioning is not completely consistent.

E32-T61

)y \eo"c
Hotplate (200°C)

E32-T61 (page A-203)
Heat-resistant Fiber Unit

LCD substrate

11. Detecting the Edges of Liquid Crystal Glass
through a View Port

The edges of the liquid crystal glass substrates are detect-
ed from outside of the view port.

F3C-AL (CD)
Distance-controlled Laser Photoelectric Sensors

8. Detecting Glass Substrates in Baking Ovens
An L-shaped side-view sensor requiring little space and pro-
viding 200°C heat resistance is used. The detection distance
of 1,300 mm (for E3X-DA-N Standard Mode) is more than
sufficient to detect even large glass substrates.

E32-T84S ‘

|
E32-T84S (page A-204)
Heat-resistant, Narrow-beam Fiber Unit

10. Detecting Glass Substrates in Vacuum
Chambers

The E3Z-B is a retroreflective sensor that enables accurate
detection even of transparent,glass.

Quartz glass view port
Vacuum chamber,
stainless steel

LCD glass

E39-R1S
Reflector

E3Z-B (page A-43)
Photoelectric Sensors for Detecting Transparent Objects

12. Detecting Wafers in a Vacuum Conveyance
System

The E32-V provides an easy-connecting fiber and easy-to-

use 4-channel flange system, making it ideally applicable

to vacuum systems.

Wafer
Fiber Unit

4-channel flange

E32-V (CD)
Vacuum Sensors




13. Detecting Wafers under High Temperatures 14. Mapping Wafers with a Through-beam Side-view Sensor
The narrow beam permits the detection of single wafers,

The E32-T61 features a temperature-resistant fiber for sta-
ble detection of wafers baked at 300°C or higher. even of wafers with mirror surfaces.

E32-A03/A04
Mapping Fiber Unit

suonedijddy
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| E32-T61

E32-A03/A04 (page A-211)

E32-T61 (page A-203)
Mapping Fiber Units

Heat-resistant Fiber Unit

15. Mapping Wafers with a Through-beam Laser Sensor 16. Positioning for Wafer Cutting Machines
The ZX-LT Series even detects transparent objects and This sturdy rotary encoder enables positioning at a consis-
glossy wafers. tent cutting pitch when cutting silicon wafers.

ZX-LT Series
Side-view Attachment Unit

ZX-LT Series (page B-3) E6C3-C (page E-7)
s Incremental Rotary Encoders

18. Wafer Positioning and High-speed Detection

17. Detecting the Bottom Wafer
Using convergent reflective operation enables detecting an
object at a specific distance by detectlng regular reflectlve

light from the wafer surface.

Conveyor arm

Conveyor arm  E32-L24L

E6L (CD)

E32-L24L (page A-209)
Easy-scale Linear Encoder

Convergent Reflective Fiber Unit
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19. Wafer Cassette Mounting Confirmation
This slim sensor is only 3.5 mm thick to allow installation in
small gaps and spaces.

E3T-FD1OJ
E3T (page A-67)
Subminiature Photoelectric Sensors with a Built-in Amplifier

21. Positioning Wafer Notches
The small spot with a 0.1 mm diameter allows high-preci-
sion notch positioning.

E32-T16J

E32-T16J (page A-184)
Area-detecting Fiber Unit

23. Chemical Level Detection with Pipe Mounting
A minimum level difference of 4 mm can be detected in
stages to control resist liquid levels.

E32-L25T

E32-L25T (page A-211)
Fiber Pipe-mounting Liquid Level Sensor

20. Detecting Wafer Cassette Racks

The installation of a Slit and Adjustment Unit permits a re-
stricted light for stable detection even when there is incon-
sistency in the cassette resin or individual units.

Emitter  Receiver

E39-S63

E3T-ST12

E39-E10
Sensitivity Adjustment Unit

E3T (page A-67)
Subminiature Photoelectric Sensors with a Built-in Amplifier

22. Checking Orientation Flat Directions with a
Fiber Unit

High-precision detection is possible using a narrow-view
beam. s

E32-T22S

E32-T22S (page A-207)
Narrow-view Fiber Unit

24. Level Detection in Heated Chemicals

The Fiber Unit uses Teflon* so that chemical levels can be precisely
and directly detected in cleaning tanks or chemical processing
tanks.

E32-D82F

E32-D82F (page A-211)
Contact Liquid Level Sensors

*Teflon is a registered trademark of DuPont Company and Mitsui DuPont Chemical
Company for their fluoride resin.




25. Detecting Levels of Corrosive Liquids
Sensitivity adjustment can prevent detection errors previously
caused by foam in cleaning tanks containing soap. Applica-
tion in corrosive liquids is also possible by using a Teflon*
Sensor.

Foam

OFF

v
j E2KQ-X10ME1

Vinyl cord

E2KQ-X10ME1 (page D-179)
Chemical-resistant Capacitive Proximity Sensor

*Teflon is a registered trademark of t DuPont Company and Mitsui DuPont Chemical
Company for their fluoride resin.

27. Controlling Exhaust Pressure for Individual Cleaning Tanks
Sensors detect the exhaust pressure of each cleaning
tank, enabling independent control and improving wafer

yield.
' Exhaust
duct
29. Controlling Nitrogen Gas Pressure
Minute pressure differences are used to monitor nitrogen
gas flow.

77

E8M-A1/K3C-MP8-T1Z (CD)
Minute Pressure Sensors

Lead frame Nitrogen
gas

E8M-A1 (CD)
Minute Pressure Sensors

26. Detection on Narrow Lines for Chemical
Washing

Teflon* Side-view Fiber Units are |deal for S
applications requiring resistance to che ;
when the sensor can be installed on

row line. Chemical shower wash

> 4

E32-T14F

E32-T14F (page A-201)
Teflon Side-view Fiber Unit

*Teflon is a registered trademark of DuPont Company and Mitsui DuPont Chemical
Company for their fluoride resin.

28. Detecting Workpieces by Robot Hand

An allowable bending radius of 4 mm enables the E32-D11/D21 to with-
stand repeated bending, making it ideally applicable to moving parts
subject to frequent bending.

E32-D11/D21 (page A-181)
Moving-piece-mounting Fiber Unit

30. Detecting Lead Frames in Tight Spaces

Side-view configuration allows use in spaces that are too
small to install ordinary through-beam sensors. Highly ef-
fective, space-saving installation.

E32-T14L

E32-T14L (Through-beam) (page A-193) /
E32-D24 (Reflective) (page A-197)
Side-view Fiber Units
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31. Detecting Chips on TAB Films
Chips are detected in an area of 11 mm.

E32-T16P (page A-185)
Area-detecting Fiber Unit

33. Distinguishing the Length of IC Resin Tablets
The length of resin tablets for different IC types can be dis-
tinguished by the amplifier's monitor output.

E32-ET16WR

E32-ET16WR Area-detecting Fiber Unit (CD)
E3X-DA-21-N Digital Fiber Amplifier with Monitor Output

35. Detecting the Passage of Chip Components
The passing of chip components is detected even if the
passing location varies within a width of 11 mm, regardless
of whether they are metallic or non-metallic.

E32-T16P

E32-T16P Area-detecting Fiber Unit (page A-185)
E3X-DAD Digital Fiber Amplifier with Differential Output

32. Detecting Overlapped Lead Frames and Other
Shiny Metals

Overlapped shiny metal plates

that are only 0.15 mm thick can

be detected.

ZX Series (page B-3)
Smart Sensors

34. Determining Defective IC Chips by Identifying Bad Marks

The bad marks applied to ICs on wafer plates are read, and
the status is output for each IC.

F150-SL20A

F150-3 (page C-11)
Vision Sensors

36. Detecting Chip Components
Adding a Lens Unit to a fiber sensor enables the spot to be
varied from 0.1 to 0.6 mm in diameter.

E32-C42

////

E39-F3A

s

E32-C42 Fiber Unit (page A-199)
E39-F3A Lens Unit (page A-245)




37. Detecting the Alignment of Chip Components
Raised or angled chips can be found on trays. Inspection time
is shortened by handling an entire tray with a single inspection.

ZX-LT Series (page B-3)
Parallel Beam Linear Sensors with a Separate Amplifier

39. Detecting the Passage or Retention of Components by a Parts Feeder
The use of a visible pinpoint beam permits the detection of
workpieces smaller than 0.5 mm in diameter (when slit is
attached).

E3T (page A-67)
Subminiature Photoelectric Sensors with a Built-in Amplifier

41. Verifying IC Models, Lot Numbers, and Printed Characters

IC model numbers, lot numbers, and other information can
be read and checked.

F250-C50
F160-S1

Characters as read

F250 (page C-45)
High-performance Vision Sensor

38. Detecting Chip Components on the Tapes of Taping Machines

The ES3T is capable of detecting objects as small as
0.15 mm. Detection remains stable, with minimal effect
from backgrounds or surrounding metals.

E3T (page A-67)
Subminiature Photoelectric Sensors with a Built-in Amplifier

40. Detecting Bent or Missing IC Pins

Three sensors are used to simultaneously detect bent or
missing pins.

E32-DC200F4

E32-D33

E32-D33 (page A-189)
Thin Head Fiber Unit

42. Detecting Rises in Lead Frames
Easy detection, even in tight spaces, is possible
with no sleeve bending.

E32-T24

E32-T24 (page A-194)
Thin Side-view Fiber Unit
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43. Detecting Full IC Sticks

E3T (page A-67)
Subminiature Photoelectric Sensors with a Built-in Amplifier

45. Detecting Connector Pins

When inspecting two levels of connector pins with an ordi-
nary fiber unit, the lower set of connector pins caused an
ON signal even when the upper level is missing.

The E32-L25L Convergent

Reflective Fiber Unit, how-

ever, is able to detect upper

and lower sets separately.

E32-L25L

=
\

E32-L25L (page A-209)
Convergent Reflective Fiber Unit

47. Detecting Parts Inside Metal Cases
The E32-DC200F detects reflected light from internal threads to
check for missing components inside} 4 .

gt
E32-DC200F -‘;g\ y

E32-DC200F (page A-188)
Thin Sleeve Fiber Unit

44, Distinguishing Lead Wire Defects in Components
The length of lead wires of electronic components can be
confirmed.

E32-DC200E (page A-177)
Fiber Unit

46. Inspecting Connector Leads

The number and bending con-
dition of leads are inspected. Number

NTITTTTTYITITS
/ ]

{
[

F160-C10E

Bending condition

F160-S1

F160 (page C-25)
Vision Sensor

48. Classifying Capacitors
The diameter of each capacitor is used to determine its
type.

ZX-LT series

ZX-LT Series (page B-3)
Parallel Beam Linear Sensors with a Separate Amplifier




49. Inspecting for Defects on Chip Capacitors
Inspection is possible for mold defects, missing terminals,

and other chip capacitor defects.
s

fo-

F160-C10E

F160-S1

——

F160 (page C-25)
Vision Sensor

51. Detecting ICs in a High-temperature Handler
A Teflon* coating eliminates the weak spot of heat-resistance fibers

(i.e., hard and difficult to bend) to achieve a bending radius of 10 mm.

*Teflon is a registered trademark of DuPont Company and Mitsui DuPont Chemical
Company for their fluoride resin.
2

E32-T81R (page A-203)
Heat-resistant Fiber Unit

53. Liquid Crystal Position Measurement

The positions of liquid crystal reference marks can be mea-
sured using two cameras to determine the overall position.
Stable measurement is achieved at low cost for moving ob-

jects.
F250-C50
Ry
== F160-S1

F250 (page C-45)
High-performance Vision Sensor

50. Detecting Missing Chips on Embossed Tape

Adding a Lens Unit to a fiber sensor permits the detection
of very small workpieces at a detection distance of 17 mm
with a 0.2 mm diameter spot.

E32-EC41

E39-F3B

E32-EC41 Fiber Unit (page A-199)
E39-F3B Lens Unit (page A-245)

52. Terminal Picking

The position and orientation of workpieces can be con-
firmed to permit accurate grasping by means of a robot arm
for case packaging.

F160-S1

F250 (page C-45)
High-performance Vision Sensor

54. Detecting PCBs

Stable detection is possible because the large spot is not af-
fected by the color, holes or notches of the boards.

E3S-LS3

E3S-LS3 (page A-145)
PCB Sensors
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55. Inspecting Board Mold Height
The peak height of a board can be measured by using the
Self Peak Mode.

ZX Series (page B-3)
Smart Sensors

56. Detection of fine pins

E3C-LD11 detects with it's small laser spot of 50 ym each
small IC-pin. Due to very high response time of 80 ps it can
be done in the real process. The optical axis and focus of
the spot can be ily adjusted.




57. Meandering Inspection of a Transparent
Packing Film

The stable inspection of an edge position or meandering is

possible for a transparent packing film. The through type of

line beam laser is used.

ZX-LT010
ZX-L-N (page B-3)

Smart Sensor (Laser type)

59. Packing Miss Inspection with Linear
Proximity Type

It can inspect the height of machine of packing miss, con-

tents get caught in the machine.

ZX-E Series (page B-61)
Smart Sensor (Linear Proximity Type)

61. Detecting Clear Film
Clear film can be detected with a reflector, reducing the

amount of wiring.

E3S-R (CD)
Transparent Object Photoelectric Sensors

58. Measuring Plastic Board Warping with
2-Dimensions CMOS

The warping of clear plastic boards can be measured with high
precision.

ZS-LD

ZS-L Series (page B-25)
Smart Sensor (2-Dimensions CMOS and Laser
Beam)

60. Inspection of the Slope of a Cap

Right-and-left comparison and the degree of parallel are
checked for the slope of a cap.

ZX-L-N (page B-3)
Smart Sensor (Laser Type)

62. Detecting Registration Marks

Teaching is also possible, and sensitivity can be adjusted
without aligning the register marks. A blue LED light source
enables detecting yellow marks on a white background or pur-
ple marks on a blue background (previously not possible).

E32-CC200

E3X-DAB11-N

E32-CC200 (page A-198)
E3X-DAB11-N
Blue LED Teaching Fiber Amplifier
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63. Detecting Out-of-place Candy Wrapper Tapes

E3MC (CD)
RGB Color Sensors

65. Detecting Coatings on Paper or Metal
Differences in gloss can be used to detect coatings.

E32-S15-1

E3X-NL (CD)
Optical Fiber Glossy Object Sensor

67. Detect Shades of Black on Sheets

Differences in mark density can be used to permit detection
using an infrared light source and through-beam sensor.

E32-T11L

E32-T11L Long-distance Fiber Unit (page A-190)
E3X-DAH11-N Infrared Digital Fiber Amplifier

64. Detecting Shrink Tubes
Stable detection is possible even for clear shrink tubes.

A

E32-S15L-1

Shrink
tube

E3X-NL (CD)
Optical Fiber Glossy Object Sensor

66. Detecting Looseness in Sheets
Small surface variations can be averaged out to enable
stable detection.

ZX-LDOL

ZX Series (page B-3)
Smart Sensors

68. Detecting Labels

Detection is possible with a through-beam fiber sensor if
the backing material is translucent. The light beam is inter-
rupted when a label is detected and received when there is
no label.

E32-TC200

E32-TC200 Fiber Unit (page A-173)
E3X-DAB11-N Blue LED Teaching Fiber Amplifier




69. Detecting Clear Labels on Support Paper
Even clear labels at close intervals on support paper can
be positioned without contact.

E32-S15-1/E3X-NL11 (CD)
Optical Fiber Glossy Object Sensor

71. Detecting Dirt on Caps
Character defects and other defects can also be detected.

Character r
defect ¥ _ F250-C50

F160-S1

F250 (page C-45)
High-performance Vision Sensor

73. Detecting Lids on Milk Bottles
Stable detection is possible without being affected by the
color of the lid.

ZX-LDOL

ZX Series (page B-3)
Smart Sensors

70. Detecting Pinholes in Sealed Containers
Differences in the depression of the film on the top of the
container can be used to detect pinholes.

ZX Series (page B-3)
Smart Sensors

72. Detecting Incorrect Caps
Any caps of a different type can be detected using the area
of a registered color.

F400-S1

F400 (CD)
Color Vision Sensor

74. Detecting PET Bottles
A retrospective reflex sensor that saves both space and
wiring can achieve stable detection of PET bottles with
gaps between the bottles as s;nall asb E

e

E3Z-B (page A-43)
Photoelectric Sensors for Detecting Transparent Bottles
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75. Position Detection of Glass Bottle Hollows

The 2- to 3-mm hollow on the bottom of bottles can be used
for positioning and other operations.

ZX Series (page B-3)
Smart Sensors

77. Determining the Number of Inner Linings in Bottle Caps

The evaluation output of the amplifier can be used to deter-
mine the number of cap linings.

ah s

ZX Series (page B-3)
Smart Sensors

79. Detecting Liquid in Paper Cartons
A powerful light beam can penetrate paper cartons to de-
tect the contents.

E3Z-T61

Mik  Light
present interrupted |

NG

L
i Light
No milk | received

A

E3Z (page A-43)
Photoelectric Sensors with a Built-in Amplifier

76. Detecting Cap Height

A check can be made for caps that are not straight by com-
paring the height of a cap left-to-right. The height and incli-
nation of a cap can be determined by measuring and
comparing two points.

ZX-LT-Series (page B-3)
Smart Sensors

78. Detecting Candy and Cookies on Conveyor Belts
Detection is even possible from overhead. Sensitivity ad-
justment is not required even if the color of the product
changes. -

.-w_';‘

E3S-CL Distance-controlled (page A-111)
Photoelectric Sensors

80. Detecting Milk in Paper Cartons
Milk in opaque paper cartons can be detected
using a capacitive sensor.

B% Milk carton
_.-] j “"““;;u NG (no content

Pusher

E2K-C (page D-183)
Long-distance Capacitive Proximity Sensors




81. Detecting the Contents of Opaque Packages

The E3X-DA-N Long-distance Sensor enables detecting
the contents of opaque packages.

E32-T17L é

interrupted received

E32-T17L (page A-180)
Long-distance Fiber Unit

83. Detecting Noodles in Trays

Being able to differentiate between the tray separators and
the tray bottoms enables stable detection of noodles with-
out chattering. Water resistance of IP67 is provided for

application in water rinsing processes in the food industry.

E3S-CL1

E3S-CL Distance-controlled (page A-111)
Photoelectric Sensors

85. Verifying Expiration Dates

The characters in expiration dates can be read and con-
firmed.

OK|01.10.18
01101852, |

NG(01.10.08 ! .

F250-C50

character
F250-M09

82. Inspecting Food Packages

Wrinkles in package materials can be detected. As shown be-
low, light diffused by wrinkles in the package is received if the
emitter and receiver are installed at an angle to each other.

Light refracted by
wrinkles is received.

E32-TC200 (page A-173)
Fiber Unit

84. Aligning Object Direction during Packing

The direction of objects can be aligned during packing by
detecting minute color differences and marks.

E3MC (CD)
RGB Color Sensors

86. Inspecting the Tightening Condition of Caps on Bottled Chemicals
The amount of blocked light is measured at the end of the
rotary table. The amount that is blocked increases when
the bottle cap is not completely tightened.

suonedijddy

F250 (page C-45)
High-performance Vision Sensor

ZX-LT Series (page B-3)
Parallel Beam Linear Sensors with a Separate Amplifier
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87. Inspecting for Bent Hypodermic Needles
Bending can be determined by measuring the difference
between the base and the tip of the needle.

F150-C10E-3
-

F150-SL20A

F150-3 (page C-11)
Vision Sensors

89. Detecting the Powdered Chemicals Passing through a Transparent Tube

Powdered chemicals passing within a specific area can be
detected, and adjustments can be made by teaching.
Teaching can be done without a workpiece.

E32-D36P1

E32-D36P1 (page A-186)
Area-detecting Fiber Unit

91. Checking Sealing Tape on Boxes of Pharmaceuticals
The difference in glossiness is used to detect sealing tape
without being affected by the colors or patterns on the box.

E32-S15L-1

E3X-NL (CD)
Optical Fiber Glossy Object Sensor

88. Counting Glass Ampules

The difference in glossiness is used to differentiate between
the ampules and the dividers between them, to ensure that
only the ampules are counted.

Ampule  Divider

E32-S15L-1 a e e

E3X-NL (CD)
Optical Fiber Glossy Object Sensor

90. Detecting Adhesive Application on Bags of Chemicals
The application of adhesive is detected by using two sen-
sors to measure the thickness of the bag.

ZX-LD .‘
~
i 1

ZX Series (page B-3)
Smart Sensors

92. Liquid Color Detection

The E3MC RGB Color Sensors distinguish colors by de-
tecting differences between them and registered reference
colors. Stability can be further enhanced by placing a white
panel in the background.

E3MC (CD)




93. Detecting Wrapped Candies

Stable detection is possible without being affected by the
color, tilt, or glossiness of the candies.

E3G-L1/L3 (CD)
Distance-controlled Photoelectric Sensors

95. Detecting the Front Edge Location of Candies
Area detection using a screen fiber enables positioning of
even irregularly shaped objects.

E32-T16W

E32-T16W (page A-183)
Area-detecting Fiber Unit

97. Display of Bread Baking Time

To control the baking condition of conveyor-transported
bread by monitoring the time elapsed while passing
through the oven, the speed of the conveyor belt is detect-
ed by the Rotary Encoder, and the result is converted to
passage time and displayed by the frequency/ratemeter.

Oven Bread

(F6: Passing Time mode)

E6C2-C/E6C3-C Rotary Encoders (page E-7)
K3NR Frequency/ratemeters

94. Counting Desiccant Packets

The perforations between desiccant packets are detected
by the E32-T22S Narrow-view Fiber Unit.

E32-T22S

E32-T22S (page A-207)
Narrow-view Fiber Unit

96. Detecting Title Cards Inside CD Cases
Low hysteresis in the distance setting enables detecting
minute differences in the insertion position.

I?I_Fsc—AL

F3C-AL (CD)
Distance-controlled Laser Photoelectric Sensors

98. Measuring the Rotational Ratio of a Roller

The rotational ratio between two rollers being used to take-
up film, textiles, paper, wire, etc., is measured to monitor
and control tension and slackness.

E6C2-C/E6C3-C

LL

KSNR Alarm

(F2: Absolute Ratio mode)

E6C2-C/E6C3-C Rotary Encoders (page E-7)
K3NR Frequency/Rate Meters
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Applications
—9 Packing, Food Products, Chemicals, and Sanitation

L

99. Jamming detection in packaging process

ZX-E controls the gap while sealing the products and stops
the machine if jamming is detected.

ZX-E Series (page B-61)
Smart Inductive Sensor

OMmRON

100. Monitoring the cutting process

ZX-E sensor measures the bottom-dead-end point of the
cutting tool in order to ensure the proper quality of products

ZX-E Series (page B-61)
Smart Inductive Sensor

101. Distance monitoring in vertical packaging
machines

ZX-E sensor monitors the distance of a mechanical move-
ment in a vertical packaging machine.

ZX-E Series (page B-61)
Smart Inductive Sensor

102. Noodle protrusion in food industry

E3C-LD21 with a laser line beam can detect the protrusion
of noodles before packaging. Thanks to the laser, the sens-
ing distance can be up to 1 m. The optical axis and focus
of the line can be easily adjusted. \}

o s
P

E3C-LDA Series (CD)
E3C-LD21 (CD)

103. Label detection

The E3C-LD21 detects the label from a long sensing dis-
tance, so therefore the sensor head can be mounted out-
side from moving parts. The optical axis and focus of the
line beam can be easily adjusted.

E3C-LDA Series (CD) > .
E3C-LD21 (CD) -

104. Detection of product orientation

By using the E3C-LD31 with an area laser beam it is pos-
sible to control the orientation in a certain area. The optical
axis and focus of the area can be easily adjusted.

E3C-LDA Series (CD)
E3C-LD31 (CD)

40




105. Confirming the Insertion of Shadow Masks into CRTs

Stable detection of even mesh-type shadow masks is
achieved by using a line beam.

ZX-LDOL

ZX Series (page B-3)
Smart Sensors

107. Inspection of Tape Remaining in Tape Take-up Applications

\

E32-ET16WR

E32-ET16WR (CD)
Area-detecting Fiber Unit

109. Confirming Suction of Chip Components

As part of the chip component inspection process, the EBMS/
K3C Pressure Sensors are able to confirm the suction of
components as they are fed. g

E8MS/K3C (CD)
Pressure Sensors

106. Counting Copy Machine Staples

The ultra-small spot of the ZX Series enables counting by
precisely detecting the grooves between the staples.

ZX Series (page B-3)
Smart Sensors

108. Confirming the Application of Adhesive/Grease onto Components

The small 2 mm diameter spot can detect even minute
amounts of adhesive or grease applied to precision compo-
nents.

E32-S§15-1

E3X-NL (CD)
Optical Fiber Glossy Object Sensor

110. Inspecting the Position of Rotary Switches
The F150-3 Vision Sensors permit the detection of switch-
es and buttons, and the inspection of the position of adjust-
ed dials, prior to shipment.

F150-3 (page C-11) F150-SL50A
Vision Sensors
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111. Inspection of High-speed Table Movement
A response frequency of 1 kHz makes the E2S well suited
to high-speed machine and device applications.

E2S (page D-61)
Compact Square Inductive Proximity Sensors

113. Managing Liquid Level for Lubricating Oils
The use of Teflon* makes these Sensors ideal for applica-
tions with a wide variety of oils.

E32-D82F

E32-D82F (CD)
Contact Liquid Level Sensors

*Teflon is a registered trademark of DuPont Company and Mitsui DuPont Chemical
Company for their fluoride resin.

115. Detecting Frayed Edges on Safety Belts
The ZX-LT can detect the strands of frayed edges during
the weaving process in safety belt production.

Strands

ZX-LT Series (page B-3)
Smart Sensors

112. Confirming the Indication and Picking of
Assembly Components

An F3W-D Sensor makes it possible to confirm that com-
ponents are not forgotten in automotive assembly lines.

F3W-D (CD)
Picking Sensors

114. Detecting Bent Drill Bits
The installation of a transparent shield in front of these sen-
sors protects them from splattering oil.

F3C-AL (CD)
Distance-controlled Laser Photoelectric

116. Detecting Oil Drops

The E32-D12F can detect light reflected from oil drops. The
Teflon* fiber can also be safely used in an environment
where oil is likely to be spattered.

E32-D12F

E32-D12F (page A-202)
Chemical-resistant Fiber Unit

*Teflon is a registered trademark of DuPont Company and Mitsui DuPont Chemical
Company for their fluoride resin.




117. Positioning the Welding Point on Ring Gears
The compact size makes it possible for these Sensors to be
mounted on welding machines in small spaces.

point

&

ZX Series (page B-3)
Smart Sensors

119. Positioning at the Welding Site
These Sensors are designed for use in places subject to
spattering.

E2EQ (page D-171)
Antispatter Proximity Sensors

121. Detecting Workpieces in the Automotive Coating Process
A fiber length of 10 meters permits a long-distance detec-
tion up to 20 meters (using the E3X-DA-N standard mode).

Fiber Unit Lens, and covering;:the:

adhesion of solvents mustibe avoided=—"_

in order to prevent corrosion or
deterioration (such as clouding).

E32-T17L (page A-180)
Fiber Unit with Lens

E32-T17L

118. Detecting Weld Locations on Metal Pipes
Because teaching without a workpiece is possible for the
E3X-DA-N, the sensitivity for detecting weld locations can
be set without having to stop the workpiece.

‘ E32-CC200

E32-CC200 (page A-198)
Fiber Unit

120. Detection of People Entering the Work Area of Robots
F3SN-A Safety Light Curtains help to provide a protection
measure by detecting the entry of people into dangerous
areas. (They help to ensure safety according european and
international regulations.)

F3SN-A/F3SH-A (page G-3), F3S-TGR (page G-49)
Safety Light Curtains

122. Detecting the Position of Robot Arms

Due to a small metal ball installed on the robot arm, the po-
sition of the arm can be detected when the ball moves di-
rectly in front of the sensor.

E3Z-L (page A-43)
Narrow-beam Photoelectric Sensors with a Built-in Amplifier
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123. Eccentricity control of shaft and bearings
ZX-E measures the eccentricity of shaft and bearings while
rotating without influence of oil and water due to inductive
principle.

The control function can

be used to stop the

machine at a curtain

point.

ZX-E Series (page B-61)
Smart Inductive Sensor

125. Thickness measurement of metal plates

By simply connecting two sensors with a calculation unit
the thickness can be measured and monitored using the
digital outputs.

ZX-E Series (page B-61)
Smart Inductive Sensor

127. Repeatability of robot arm teaching

The small laser spot size of the E3C-LD11 ensures a high
repeat accuracy from a long sensing distance, therefore
the sensor head can be mounted with safety distance to
the robot arm.

E3C-LDA Series (CD)
E3C-LD11 (CD)

124. Height and step measurement in rough
metal plates

ZX-E measures the step and
the height of metal plates in a
rough and dusty ambient.

ZX-E Series (page B-61)
Smart Inductive Sensor

126. Adhesive and seal inspection

The small sensor head can be easily mounted on a robot
arm and the line beam can detect the profile of sealing and
adhesive. The optical axis and focus of the line can be eas-

ily adjusted

E3C-LDA Series (CD)
E3C-LD21 (CD)

128. Detecting of a sealing rubber in the
assembly process

The E3C-LD21 detects even black rubber from a long dis-

tance, so therefore the sensor head can be mounted out-

side from moving parts. The optical axis and focus of the

line can be easily adjusted.

E3C-LDA Series (CD)
E3C-LD21 (CD)




129. Warping control of metal plate

For multiple measurements it is possible to connect up to
five sensors without mutual interferences. Warping is con-
trolled by using (A-B) calculation

ZX-E Series (page B-61)
Smart Inductive Sensors
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130. Measurement of Watch Small Parts

The height and vertical interval of small parts of watch can be
measured precisely even if small space.

ZX-T Series (page B-77)
Smart Sensor (High Precision contact type)

132. Confirming the Sealing Material
Long distance (1m) and small spot laser beam can inspect ex-
istance of the sealing stability.

E3C-LD11

E3C-LD11 + E3C-LDA (CD)

Photoelectric Sensors with Separate Digital
Amplifiers

134. Confirming the Application of Sealing Material
The use of a small-diameter fiber head makes it possible to in-
stall the Fiber Unit and Lens Unit on the nozzle tip. The Lens
Unit permits a stable detection of the sealing material.

E39-F3A

E32-D32 Fiber Unit (page A-200)
E39-F3A Lens Unit (page A-245)

131. Inspection of Small Rivet Height

The peak height of a small rivet can be measured by using
the Peak Hold Mode.

ZS-L Series (page B-25)
Smart Sensor (2-Dimensions CMOS and Laser
Beam)

133. Flattness Inspection of resin or metal

Stable flatness can be inspected even if the black resin or
gloss metal at many points.

i ZS-LD

ZS-L Series (page B-25)
Smart Sensor (2-Dimensions CMOS and Laser
Beam)

135. Detecting and Determining Proper Quantity of Adhesive during Packing Box Assembly
The quantity of adhesive being dispensed can be monitored
by detecting the amount of light blocked by the adhesive as it

leaves the nozzle. L :

ZX-LT (page B-3)
Smart Sensors




136. Detection of Screw Threads

The E32-D33 Thin Head Fiber Unit is able to determine
whether threads have been cut into aluminum die-cast
workpieces. Because the light strikes at an angle, even ex-
tremely small threads can be accurately detected.

Light reflects
from screw
thread

E32-D33 (page A-189)
Thin Head Fiber Unit

138. Measuring the Distance between Rollers

These Sensors ensure the distance between metal rollers
to be measured.

ZX-LT-Series (page B-3
Smart Sensors

137. Safety Sensor to Protect People from Dangerous Machinery
The entry of people into the danger zones on and around
high-speed machinery, such as chip inserters, presses etc.
can be detected.

F3SN-A

F3SN-A (page G-3)
Safety Light Curtains

139. Inspecting Spraying Coverage by Detecting the Spray Angle
The spray angle of a substance can be measured by de-
tecting the amount of light that it blocks and the total block-
age time.

ZX-LT Series (page B-3)
Parallel Beam Linear Sensors with a Separate Amplifier
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140. Long-distance Detection of Black Tires

These sensors are minimally affected by backgrounds, en-
abling them to accurately detect black objects, such as
tires, at a distance.

- . Y

E3S-CL (page A-111)
Distance-controlled Photoelectric Sensors

142. Detecting the Level of Heat-medium Oils

The 200°C heat resistance of these Sensors permits the
use with extremely high-temperature liquids.

E32-D82F

E32-D82F (CD)
Contact Liquid Level Sensors

144. Inspecting Component Shapes
The edges of measured objects captured by camera are
detected to inspect the shape.

F160-S1

F250 (page C-45)
High-performance Vision Sensor

141. Positioning Dies in Injection Molding Machines
The strengthened axial load of this Rotary Encoder permits
clamp positioning for the dies of injection molding ma-
chines.

E6C2-C/E6C3-C (page E-7)
Rotary Encoders

143. Detecting Errors Due to Residual Materials in Press Dies

The edges of materials remaining inside press dies after
the pressing process are detected, and an error is output.

F3C-AL (CD)
Distance-settable Laser Photoelectric Sensors

145. Inspecting for Chipping or Burrs in Components
Chips, burrs, or light-colored dirt can be detected on curved
or tapered components.

F160-MO5L
F160-S1

F160-C10E

F160 (page C-25)
Vision Sensor



146. Gap control in mould press machines

ZX-E controls the minute tool-gap in a mould press ma-
chine and prevent the production of fault products. The
sensor head is heat resistant up to 200 °C.

ZX-E Series (page B-61)
Smart Inductive Sensors
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147. Detecting Cardboard Boxes

A diffuse reflective sensor can be used to detect cardboard
boxes from a distance of up to 1 m. A retroreflective sensor
permits detection from up to 4 m. The use of the Cover Brack-
ets provides even greater durability.

E39-L98
Cover Brackets

E3Z (page A-43)
Photoelectric Sensors with a Built-in Amplifier
E39-L98 Cover Brackets

149. Inspecting the Height of Corrugations in Cardboard Boxes

Crumpling can be detected by measuring the distance to
the top of the corrugations in the inner layer of cardboard
sheets as they move on a belt.

Crumple‘d corrugation

ZX Series (page B-3)
Smart Sensors

148. Sorting Packed Fruit Boxes by Grade
The boxes are sorted by distinguishing printed grade mark-
ings. .

F160-C10E

F160 (page C-25)
Vision Sensor

150. Warning Alarms for Cranes
The direction of crane movement can be distinguished, and
the crane's entry into danger zones can be detected.

Cal

E3Z-G (page A-43)
Grooved-type Photoelectric Sensors with a Built-in Amplifier



151. Liquid Surface Inspection with Diffuse
Reflection type Area Laser Beam

An inspection highly precise with the linear output if the lig-

uid is colored and it can inspect for a short distance from

the tank upper part.

ZX-L-N (page B-3)
Smart Sensor (Laser Type)

153. Inspection of a Mark and a Gap of Various
Sheets

A mark and inspection of a gap are possible in various
beam form.

E3C-LD31

E3C-LD11
.4

1
E3C-LDA (CD) ll[-_l

Photoelectric Sensors with Separate Digital
Amplifiers

155. Counting Sheets of Paper

The number of sheets in a stack can be counted by detect-
ing the level difference resulting from a single sheet.

ZX Series (page B-3)
Smart Sensors

152. Liquid Surface Inspection with Linear
Proximity Type

Precise measurement of the surface of liquid at the linear

proximity which is excellent in environment-proof, if it is

magnetic liquid and it can inspect for a short distance from

the tank upper part.

ZX-E Series (page B-3)
Smart Sensor (Linear Proximity Type)

154. Counting Cards

Bundles of cards, such as prepaid telephone cards, can be
counted by detecting the card edges.

ZX Series (page B-3)
Smart Sensors

156. Detecting Gas Flowmeter Balls

The red transparent ball in gas flowmeters can be detected
with high stability by the Blue LED Teaching Fiber Amplifi-
er.

E32-T14L

E32-T14L Side-view Fiber Unit (page A-193)
E3X-DAB11-N Blue LED Teaching Fiber Amplifier
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157. Inspecting the Gap between the Dial Plate and Indicator Needle in Pressure Indicators

The gap between the dial plate and indicator needle can be
measured through the transparent glass cover.

ZX Series (page B_-S)
Smart Sensors

159. Distinguishing Ceramic Types

Using two Sensors, the changes in thickness can be mea-
sured with high stability, without being affected by fluctua-
tions in the conveyor belt.

ZX Series (page B-3)
Smart Sensors

161. Sheet alignment for printing and finishing
process

E3C-LD21 detects the alignment of paper sheets before

printing or before packaging. The twin output model allows

to set up two threshold levels for tolerance

E3C-LDA Series (CD)
E3C-LD21 (CD)

158. Detection of Remaining Boards for Construction Use
The quantity of boards or other construction materials can
be detected from above.

F3C-AL (CD)
Distance-controlled Laser Photoelectric Sensors

160. Inspecting the Length of Paper Tubes

By using an end plate and detecting from the tube side,
detection is possible without being affected by paper
splinters.

ZX Series (page B-3)
Smart Sensors




Photoelectric Sensors

Standard Photoelectric Sensors Advanced Photoelectric Sensors
Overview Standard Photoelectric Sensors A-3 Fiber Optic Standard fiber unit A-165
General M18 cylindrical housing E3F2 A-17 Sensors General purpose A-173
Purpose General purpose sensors in E3Z A-43 Long-distance A-179
compact plastic housing Area sensing A-183
Ultra small size sensors in E3T A67 Small fiber head A-186
RlESHElERSIg Fiber for Robot Application R4 A-190
Harsh environment Ipng E3NT Side view A-193
distance photoelectric Sensor A-83 e
in metal housing Coaxial fiber A-198
Oil-resistive, compact E3S-C Chemlcaﬂ [esistant R
photoelectric sensor in metal A-101 Heat resistant A-202
housing Grooved A-206
Distance setting photoelectric  E3S-CL A1 Narrow Vision Field A-207
sensor in metal housing Limited-reflective A-208
Photoelectric switch with built- E3G Fluid-level Detection Fiber Units A-211
inI artr_\plri:ier (_Iong distance) in A-119 Mapping sensors A-211
Special ::\),Iasklc ousing E3M-V A Retroreflective A-212
nggtlﬁ)n Calr SENSol E3M;3 -C:I333 Rating/Performance Fibre Units A-213
— Egs Csa A(14) Dimensions Fibre Units A-222
rinted Liroult Boarc Sensor ’ -145 Fiber Unit E32-ET16WR- (D)
All voltage photoelectric E3JK A-149 1/2
sensors Fiber Unit E32-ETS/EDS
Distance setting laser F3C-AL (CD) Saits A-237
g*,“’me'ec"'c,se”;zr otric ESGLIL Fluid level sensor E32-D82F (cD)
SO FERERENE SEHLEE (cD) Fluid level sensor E32-L25T (cD)
Optical Fiber Glossy Object  E3X-NL - Vacuum Sensor Es2-V (CD)
Sensor (CD) Accessories for E32 A-245
Transparent bottle sensor E3S-CR62/67 A-157 Fiber Optic Digital Fiber Sensors E3X-DA-S (CD)
Ultraviolet power monitor/ F3UV Amplifier Digital Fiber Amplifier E3X-DA-N (CD)
illumination monitor (CD) 2-Channel Fiber Sensors E3X-MDA (CD)
Built-in Amplifier Photoelectric E3S-A (D) Super Manual Fiber Amplifier  E3X-NA (CD)
Sensor Communication unit for fiber ~ E3X-DRT21
Transparent Object Detection E3S-R (D) amplifier E3X-SRT21 (CD)
Sensor E3X-CIF11
Special Shape Distance settable Photoelectric F3C-AA Laser Sensor  Photoelectric Sensors with E3C-LD11 (CD)
Senﬁortfor conveying (CD) Separate Digital Amplifiers E3C-LD21 (CD)
applications E3C-LD31 (CD)
E3C-LDA (CD)
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Photoelectric Sensors

Cylindrical Photoelectric Sensors

OMmRON

Overview Standard
Photoelectric Sensors

Housing

Model

Type

Order reference

Housing material
Features

Max. Sensing
Distance

Light source
Key specifications

Housing size
Connection

Page

Cylindrical

E3F2

Standard, Axial

E3F2-LS E3F2-DS1 E3F2-DS3 E3F2-R2 E3F2-R2R E3F2-7
Distance setting Diffuse reflective Retroreflective Through-beam
(BGS, FGS)

Plastic (ABS), Brass, Stainless Steel

e cylindrical housing for easy mounting and installation

* high quality for reliable object detection at excellent value for money

» wide portfolio range for all standard applications

* thin beam for e wide beam e adjustable e without e polarizing e« cost efficient

exact positioning for reliable sensitivity adjuster for (MSR) for through beam
* visible light for * detection of for stable higher reliable solution

simpleinstallation  structured detection protection detection of

objects against shiny
tampering objects

0.1m 0.1m 0.3m 2m 7m
Red LED Infrared LED Infrared LED Red LED Infrared LED
* Light ON/Dark ON selectable
* 10-30VDC 1A
. P67 N
e IP69k
M18

mm— Cable: PVC

Cable connector: M8, M12, customer specific
omp Connector: M12
A-17
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Cylindrical Photoelectric Sensors

Housing Cylindrical
Model E3F2
Type Standard, Radial Long distance, Axial
Order reference E3F2-DS3[ 141 E3F2-R2R[141 E3F2-D1 E3F2-R4 E3F2-10
Diffuse reflective Retroreflective Diffuse reflective Retroreflective Through-beam
Housing material Plastic (ABS), Brass
Features * radial optics for easy mounting, * high power LEDs for increased sensing distance and
installation and adjustment increased reliability in dirty environments
¢ adjustable ¢ polarizing (MSR) e adjustable e polarizing (MSR) e coaxial setup for
sensitivity for for reliable sensitivity for for reliable precision
stable detection detection of shiny  stable detection detection of shiny  detection
adjustable objects objects e test input for
sensitivity for system reliability
stable detection check
Max. Sensing 0.3m 2m im 4m 10m
Distance (typical 3.1 m with (typical 5.6 m with
reflector E39-R8) reflector E39-R8)
Light source Infrared LED Red LED Infrared LED Red LED Infrared LED
Key specifications * Light ON/Dark ON selectable e Light ON/
« 10-30VDC Dark ON
e |P67, IP69k selectable
¢ 12-24VDC
* |P67, IP69k
Housing size M18
Connection mn- Cable: PVC
WD Cable connector: M8, M12, customer specific
gmp Connector: M12
Page A-17
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Square Photoelectric Sensors - General Purpose

OMmRON

Housing
Model

Type
Order reference

Housing material
Features

Max. Sensing
Distance

Light source

Key specifications

Housing size
Connection

Page

Square
E3Z
Compact, general purpose

E3Z-LS E3z-DL12

E3Z-DL17
Diffuse reflective

E3Z-R

Distance setting Retroreflective
(BGS, FGS)

Plastic (PBT)

E3Z-TLI2
E3Z-TL17

Through-beam

e Compact housing size and high power LED for excellent performance-size ratio.

* Cest value-performance ratio for standard applications.

* Intensive shielding for highest noise immunity (EMC).

* Tough PBT housing for high mechanical resistance.

* Background » Standardbeamforlong ¢ Polarizing (MSR) for
suppression forreliable  distance detection. reliable detection of
detection with changing shiny objects (red
backgrounds. LED).

¢ Foreground
suppression for reliable
detection of objects
(e.g. glossy and
structured) on
conveyors.

200 mm 1m 4m

Red LED

Infrared LED

¢ Light ON/Dark ON selectable

* 10-24VDC

* IP67, IP69k

11 x 17 x 31 mm (W x H x D)

mn~- Cable: PVC
Cable connector: M8, M12, customer specific
omp Connector: M12

A-43

* High power infrared

LED for increased

sensing distance and
high reliability in dirty

environments.

15 m (typical 45 m)
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OMmRON

Square Photoelectric Sensors - General Purpose

Housing Square
Model E3T
Type Miniature
Order reference E3T-SL E3T-SR E3T-ST
E3T-FD E3T-FT
Distance setting Diffuse reflective Retroreflective Through-beam
(BGS, FGS)

Housing material --- Plastic (PBT)
Features  Ultra small size with high output pin point LED where space is crucial.
* 3.5 mm thin flat shape or 7 mm side side view shape.

* Thinbeam for precision e Thin visible beam for ¢ Unmatched precision -

detection of miniature precision positioning. sensor size ratio.
objects (min 0.15 mm
dia).
Max. Sensing 30 mm 200 mm im
Distance
Light source Red LED
Key specifications * Light ON or Dark ON
e 10-24VDC
e |P67
Housing size Flat: 12 x 21 x 3.5 mm (W x H x D)
Side view: 7 x 21 x 11 mm (W x H x D)
Connection mo- Cable: PVC
wrge Cable connector: M8, M12, customer specific
Page A-67
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Housing Square
Model E3NT
Type Long distance, high functionality, high protection
Order reference E3NT-L[I-20 E3NT-R E3NT-T
Distance setting Diffuse reflective Retroreflective Through-beam
(BGS, FGS)
Housing material  Aluminium die cast
Features » Durable aluminium housing for highest resistance in harsh environments.
* One button teaching for * Polarizing (MSR) for
quick set up. reliable detection of
* Double triangulation for shiny objects.

highest reliability
detecting glossy
objects.

* Window heating for
reliable operation in icy
and foggy
environments.

¢ Analog output for
distance information.

Max. Sensing 3m 16 m
Distance
Light source Infrared LED

Key specifications ¢ Two freely configurable output (e.g. NO, NC, NO+NC, window function for BGS type
(2 different switching points).

* 10-30VDC

e |P67, IP69k
Housing size 27 x 89 x 65 mm

(WxHxD)
Connection mmp Connector: M12
Page A-83
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OMmRON

Square Photoelectric Sensors - General Purpose

Housing

Model

Type

Order reference

Housing material
Features

Max. Sensing
Distance

Light source
Key specifications

Housing size
Connection

Page

Square

E3S-C

Compact, high protection

E3S-CD E3S-CR E3S-CT E3S-CL1 E3S-CL2
Diffuse reflective Retroreflective Through-beam Distance setting (BGS, FGS)
Zinc diecast

* High water, oil and detergent resistance for long life in often cleaned or aggressive environments.
* Enhanced performance at slightly larger housing compared with E3Z.

* Fuzzy logic ¢ Polarizing (MSR) e High power ¢ Minimal black/ ¢ Higher sensing
interference for reliable infrared LED for white error (2%) distance but also
prevention detection of shiny  long distance for highest higherblack/white
enables minimal objects. detection. reliability in errorcompared to
mutual * Precision detectingdifferent  E3S-CL1.
interference for detection of colored objects. ¢ Invisible light.
close mounting of miniature objects
two sensors. (min 0.5 mm dia)

with slits .
2m 3 m (typical 4 m) 30m 200 mm 500 mm
Infrared LED Red LED Infrared LED Red LED Infrared LED

* Light ON/Dark ON selectable

¢ 10-30VDC

e |P67

20 x 57 x 23 mm (W x H x D)

mn—- Cable: PVC

WD Cable connector: M8, M12, customer specific

A-101

15 x 42 x40 mm (W x H x D)

A-111
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Housing Square
Model E3G
Type Long distance
Order reference E3G-L7 E3G-R
Distance setting Diffuse reflective Retroreflective Through-beam
(BGS, FGS)
Housing material Plastic (PBT) Plastic (PBT)
Features * One-touch teaching for * High power visible light
quick set up. LED for precision
¢ High power infrared detection in long
LED for stable distances.

detection of structured
objects in long

distances.
Max. Sensing 2m 10m
Distance
Light source Infrared LED Red LED
Key specifications ¢ Light ON/Dark ON ¢ Light ON/Dark ON
selectable selectable
* 10-30VDC * 10-30VDC
* IP67 * IP67
Housing size 21 x 68 x 48 mm 21 x 68 x 48 mm
(WxHxD) (WxHxD)
Connection mn- Cable: PVC mn- Cable: PVC
Cable connector: @rg® Cable connector:
M8, M12, custom- M8, M12, custom-
er specific er specific
gmp Connector: M12 @mp Connector: M12
(turnable) (turnable)
Page (CD) A-119
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Special Square Photoelectric Sensors

Housing

Model

Type

Order reference

Housing material
Features

Application areas

Max. Sensing
Distance

Light source
Key specifications

Housing size

Square

E3Z

Special functions within compact size E3Z family

E3Z-LS[13 E3Z-L E3Z-D[ 1 E3Z-T[N1 E3Z-TL12

E3Z-LSLI8 E3Z-DLI6 E3Z-TL16 E3Z-TLI7

Distance setting Diffuse reflective Through-beam

(BGS, FGS)

Plastic (PBT)

e Compact housing size and high power LED for excellent performance-size ratio.

* Best value-performance ratio for standard applications.

¢ Thin beam and * Narrow beam * Wide beam * Precision ¢ Ultra high power

2 mm spot size. detection of infrared LED for

miniature objects very long sensing
(min 0.2 mm dia) distance and

with slits. maximum

* Precision reliability in dirty
positioning environments.
through visible
light.

¢ Close mounting
(in a stack) with

mutual
interference
prevention filters.

¢ Precision ¢ Miniature object < Reliable detection ¢ Precision e Dusty

positioning. detection (0.1 mm  of structured and detection. environments
dia). uneven objects. ¢ Movement * Passage

precision detection over
passage long distances.
detection.

80 mm 90 mm (x 30 mm) 100 mm 10m 30m

Red LED Infrared LED Red LED Infrared LED

* Light ON/Dark ON selectable

* 10-24VDC

* IP67, IP69k

11 x17 x 31 mm (W x H x D)

Connection mn~- Cable: PVC
Cable connector: M8, M12, customer specific
gmp Connector: M8
Page A-43
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Housing Square
Model E3Z-[H E3Z
Type Compact, tampering protection Preventive maintenance
Order reference E3Z-D[H E3Z-R[H E3Z-TCH E3Z-[1-GOLI for "Emission stop’
E3Z-LUH E3Z-[1-G2[] for 'Emission reduction’

E3Z-[1-JOL] for 'self diagnosis’
Diffuse reflective Retroreflective  Through-beam  Diffuse reflective Retroreflective  Through-beam
Housing material Plastic (PBT)

Features * Sensors without sensitivity adjuster for maximum tampering protection.
e Same as for general purpose E3Z but without * Machine stop or sensor defect alarm output if
adjuster for beam interruption is too long.

* Active sensor check by test input forcing state
change at receiver.
» Detection of dirt cover by power reduction.

Application areas ¢ Conveying applications and other passage * Preventive maintenance for all machines requiring
detections where malfunctions due to unskilled maximum machine availability during production.
personal need to be prevented

Max. Sensing Same as for general purpose E3Z Same as for general purpose E3Z
Distance

Light source

Key specifications
Housing size
Connection

Page A-43
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Special Square Photoelectric Sensors

{
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R .

Housing Square

Model E3NT E3G

Type Long distance, high functionality, high protection. Special functions within long distance

E3G family.
Order reference E3NT-L17 E3NT-LH E3NT-L27 E3G-L1 E3G-L3
E3NT-L37 E3NT-L47
Distance setting (BGS, FGS) Distance setting (BGS, FGS)

Housing material  Aluminium die cast Plastic (PBT)

Features * Durable aluminium housing for highest resistance in harsh ¢ One-touch teaching for quick set up.
environments.

¢ High response * Window heating * Analog output for e Shine-proof e Optimised
time. for reliable quick and easy optical system for  sensing distance-
operation in distance reliable detection minimal object
humid and icy information. of different size ratio.
environments. colored objects.

Application areas -« Long distance ¢ Object detection ¢ Approach * Passage * Higher sensing
counting in low detection of detection of distance passage
applications. temperature moving objects. differently colored  detection of

(-40 °C) or areas objects. differently colored

with steam. objects - requires
larger objects
than E3G-L1.

Max. Sensing 2m 50 mm 200 mm

Distance

Light source Infrared LED Red LED Infrared LED

Key specifications ¢ Two freely configurable output (e.g. NO, NC, * Light ON/Dark ON selectable

NO+NC, window function (2 different switching * 10-30VDC
points). e |P67
* 10-30VDC
* IP67, IP69k
Housing size 27 x 89 x 65 mm (W x H x D) 18 x 40 x 30 mm (W x H x D)
Connection mmp Connector: M12 mm~ Cable: PVC
Cable connector: M8, M12, cus-
tomer specific
mmp Connector: M8
Page A-83 A-119
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Housing Square
Model E3M-V E3S-LS3 E3JK F3C-AA F3C-AL
Type Mark Sensor PCB detection sen- All voltage Conveyor sensor Distance settable
sor (AC and DC) Laser sensor
Order reference E3MV E3S-LS3 E3JK F3C-AA F3C-AL
Distance setting Diffuse reflective Through beam Distance setting Distance setting
Retroreflective (BGS, FGS) (BGS, FGS)
Diffuse reflective
Housing material Plastic (PBT) Plastic (ABS)
Features * Auto-teaching for « Wide beam for * 12-240VDCor e« Special housing ¢ Small spot for
simple teaching reliable structured 24 - 240 VAC shape fitting high precision
during settup. object detecion power supply between detection and
» Coaxial optical (objects with voltage. conveyor positioning.
system for holes and * Product variety segments.
reliable mark different heights).  reduction through e Reliable detection
detection on ‘one sensorfitsall  of multicolored
laminated requirements’'. objects even in
objects. changing
backgrounds.
* Optionally with
integrated
jamming control
unit.
Application areas ¢ Markdetectionon ¢ PCB detectionon e Installations of all ¢ Conveyor belts ¢ Counting and
food packageson  conveyors. standard power positioning on
conveyors. supplies for conveyors.
minimal product
variety.
Max. Sensing 10+3 mm 60 mm 5m 900 mm 700 mm
Distance
Light source Green LED Red LED Red LED, Infrared LED Pulsed RED Laser
Infrared LED class Il
Key specifications * 10 - 30 VDC ¢ Light ON e Light ON/Dark ¢ Dark ON ¢ Light ON/ Dark
* |P67 * 12-24VDC ON or selectable e« 10-30VDC ON selectable
* IP40 * Relay output with ¢ P54 * 10-30VDC
250 VAC, 3 A * IP40
* IP64
Housing size 21x67.8x47.8 mm 10x34 x 19 mm 18 x 50 x 50 mm 18 x 90 x 45 mm 18 x 90 x 45 mm
(WxHxD) (W xHxD) (W x HxD) (WxHxD) (W xHxD)
Connection gm- Cable: PVC @p- Cable: PVC @p- Cable: PVC o g®) Cable con- v g® Cable con-
wmp Connector:  a@mmm Cable con- nector: M12 nector: M12
M12 nector: M8
Page A-133 A-145 A-149 (CD) (CD)
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Special Square Photoelectric Sensors

OMmRON

Housing
Model

Type

Order reference

Housing material
Features

Application areas

Max. Sensing
Distance

Light source
Key specifications

Housing size

Connection

Page

Mark Sensor RGB Color sensor

Square

E3S-G E3MC
E3S-GS1 E3MC
Through beam Fixed distance
Plastic Zinc diecast

* Simple ¢ 4 channel models
for multi product

installation and
enhanced

reliability against
setup
misalignment.

* Mark detectionon e
food packages on

0-200 mm

conveyors.
10 mm 60+10 mm
Green or Red LED RGB LEDs
e 12-24VDC e 12-24VDC
¢ |P65 * |P66

20 x 55 x 60 mm 30 x 53 x 80 mm
(WxHxD) (WxHxD)

Forkopening:
10 x 35 mm
mm- Cable: PVC

Please contact (CD)

your OMRON
representative

AL

Glossy object sen-  PET bottle sensor

Fixed Diffuse reflec- Retroreflective

PBT and ABS

Teaching and
unique optical

Plastic (PBT)
¢ Inner View optical

reliable. PET
analog output for bottle detection.
continuous color

differenciation

simple gloss level

¢ Detection and
counting of PET

Label detection

differently colored e« Glue detection

through beam

quality control.

e 12-24VDC ¢ Light ON/Dark
ON selectable

e 12-24VDC

e |P67, IP69k

10.4x29x29mm 11 x17x31 mm

gmp Connector: @p- Cable: PVC

D Cable con-

mmp Connector:

E3Z-G
Fork sensor

E3Z-G
Through-beam

Plastic (PBT)

e Simple
installation and
enhanced
reliability against
setup
misalignment.

¢ 1 or 2 optical axis.

e Passage
detection of
cranes,
hangsliders and
objects.

25 mm

Infrared LED

¢ Light ON/Dark
ON selectable

e 12-24VDC

* P64

40 x 11 x 50 mm

(WxHxD)

Forkopening:

25 x 35 mm

@mm- Cable: PVC

urgm Cable con-

nector: M8,
M12

A-43
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Housing Square
Model E3S-CR F3UV
Type Transparent bottle UV Power Monitor
sensor
Order reference E3S-CR F3UV
Retroreflective Intensity monitor
Housing material  Zinc diecast Zinc diecast
Features * Special optic * Reliable UV light

design for reliable  intensity monitoring up
detection of glass  to 300 mW/cm?2.

bottles ¢ Heat resistant up to
compensating 300 °C.
‘double-detection-

effect’.

Application areas ¢ Detection and e UV light deterioration in
counting of food processing.
transparent glass ¢ Resin hardening
bottles on process.
conveyors.

Max. Sensing im n.a.

Distance

Light source Red LED n.a.

Key specifications ¢ Light ON/Dark e Analog output1 -5V
ON selectable e 12-24VDC

* 10-30VDC ¢ IP30

* IP67
Housing size 20 x 57 x 23 mm 16.4 x 19.4 x 35.5 mm

(WxHxD) (WxHxD)
Connection mo— Cable:PVC @mp- Cable: PVC

mmp Connector:
M12

Page A-157 (CD)
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Special Square Photoelectric Sensors

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. E33E-EN-01 In the interest of product improvement, specifications are subject to change without notice.
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Cylindrical photoelectric sensors in M18 plastic, brass or stainless steel housings

E3F2

e Large standard portfolio in plastic,
brass or stainless steel housings

* Long distance types for highest reli-
ability in dirty environments

* Radial (90°) types for easy mounting
and adjustment

* Background suppression model with
high precision beam for highest accu-
racy

¢ AC and DC switching types

* M18 DIN-sized cylindrical housing * Long detection distance (0.3 m, 1 m) with sensitivity adjust-
* Housing materials: plastic, nickel plated brass and stainless er for diffuse type
steel ¢ Wide-beam characteristics (10 cm) for diffuse type
* Axial and radial types (with integrated 90°-optics) * Wide operating voltage range
¢ Enclosure rating IP67 (10 to 30 VDC or 24 to 240 VAC)
* DC switching types with connectors for easy maintenance ¢ Short-circuit and reverse connection protection
¢ Full metal plug-in type (DC switching type)
¢ Sensing distance separate types : 7 m, 10 m ¢ UL and CSA approved (AC switching types)
* Retroreflective polarizing types: 2 m, 4 m ¢ UL listed (DC switching types)

Background suppression type: 10 cm

E3F2 A-17
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Selection Guide

DC-Switching Models
Housing Material: Plastic

. Connection  |Sensing | Model
Sensing method Appearance ;
<) 5 method distance | PNP output NPN output
. pre-wired E3F2-7B4 E3F2-7C4
Multi purpose 7m
Through- ] M12 connector E3F2-7B4-P1 E3F2-7C4-P1
beam - precision detection (*1) axial pl’e-wired 10m E3F2-10B4 E3F2-10C4
- test input M12 connector E3F2-10B4-P1 E3F2-10C4-P1
Non-polarizing pre-wired +3) E3F2-R2B4-E E3F2-R2C4-E
(without MSR function) M12 connector 0.1-2m E3F2-R2B4-P1-E E3F2-R2C4-P1-E
Fixed - E pre-wired E3F2-R4B4F-E E3F2-R4C4F-E
Polarizing sensitivity _ M12 connector X E3F2-R4B4F-P1-E E3F2-R4C4F-P1-E
(with MSR axial : 0.1-4m
etro- function) Adijustable pre-wired E3F2-R4B4-E E3F2-R4C4-E
reflective(*? sensitivity M12 connector E3F2-R4B4-P1-E E3F2-R4C4-P1-E
Non-polarizing o pre-wired - -
(without MSR function) 1 E M12 connector ¢8) - -
Polarizing pre-wired 0.1-2m E3F2-R2RB41-E E3F2-R2RC41-E
(with MSR function) radial M12 connector E3F2-R2RB41-P1-E E3F2-R2RC41-P1-E
Fixed sensitivity pre-wired 0.1 E3F2-DS10B4-N E3F2-DS10C4-N
) - Am
Wide-beam characteristics M12 connector E3F2-DS10B4-P1 E3F2-DS10C4-P1
— I pre-wired 0.3 E3F2-DS30B4 E3F2-DS30C4
.3m
, o , M12 connector E3F2-DS30B4-P1 E3F2-DS30C4-P1
Adjustable sensitivity axial -
Diffuse pre-wired im E3F2-D1B4 E3F2-D1C4
reflective M12 connector E3F2-D1B4-P1 E3F2-D1C4-P1
Fixed sensitivity o I pre-wired 04m - -
Wide-beam characteristics %H M12 connector ’ — —
) e pre-wired E3F2-DS30B41 E3F2-DS30C41
Adjustable sensitivity . 0.3m
radial M12 connector E3F2-DS30B41-P1 E3F2-DS30C41-P1
o pre-wired E3F2-LS10B4 E3F2-LS10C4
ESCk?;g:ig?I Fixed sensing distance o I 10cm
PP axial M12 connector E3F2-LS10B4-P1 E3F2-LS10C4-P1

33 3

Een

with slit E39-ES18
Retroreflective models incl. reflectors E39-R1 or E39-R1S are also available
with reflector E39-R1

with reflector E39-R1S

Note: Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable
(e.g. E3F2-R2RB4 2M or E3F2-R2RB4 5M). For other cable length please contact your OMRON sales representative.

A-18
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Housing material: Metal (Nickel plated brass)

. nnection nsin Model
Sensing method Appearance g?eth gg o giest:n c% PNP output NPN output
) pre-wired E3F2-7B4-M E3F2-7C4-M
Multi purpose 7m
Through- T M12 connector E3F2-7B4-M1-M E3F2-7C4-M1-M
beam - precision detection axial pre-wired 10m E3F2-10B4-M E3F2-10C4-M
- test input M12 connector E3F2-10B4-M1-M E3F2-10C4-M1-M
Non-polarizing pre-wired - -
(without MSR function) M12 connector ¢2) - -
pre-wired 0.1-2m E3F2-R2RB4-M-E E3F2-R2RC4-M-E
Fixed :E M12 connector E3F2-R2RB4-M1-M-E | E3F2-R2RC4-M1-M-E
Polarizing sensivity a pre-wired E3F2-R4B4F-M-E E3F2-R4CA4F-M-E
Retro- m{}i?,"ns)ﬂ axa M12 connector (3 |_E3F2-R4B4F-M1-M-E E3F2-R4C4F-M1-M-E
reflective("") Adjustable pre-wired 0.1-4m E3F2-R4B4-M-E E3F2-R4C4-M-E
sensivity M12 connector E3F2-R4B4-M1-M-E | E3F2-R4C4-M1-M-E
Non-polarizing o pre-wired — _
(without MSR function) %H E M12 connector 2 — _
Polarizing pre-wired 01-2m E3F2-R2RB41-M-E E3F2-R2RC41-M-E
(with MSR function) radial M12 connector E3F2-R2RB41-M1-M-E |E3F2-R2RC41-M1-M-E
Fixed sensing distance pre-wired 01m E3F2-DS10B4-M E3F2-DS10C4-M
Wide-beam characteristics M12 connector E3F2-DS10B4-M1-M E3F2-DS10C4-M1-M
- I pre-wired 03m E3F2-DS30B4-M E3F2-DS30C4-M
Adjustable sensing axial M12 connector E3F2-DS30B4-M1-M E3F2-DS30C4-M1-M
Diffuse distance pre-wired ‘m E3F2-D1B4-M E3F2-D1C4-M
reflective M12 connector E3F2-D1B4-M1-M E3F2-D1C4-M1-M
Fixed sensing distance gI pre-wired 01m - -
Wide-beam characteristics M12 connector — —
Adjustable sensing % _ pre-wired 03m E3F2-DS30B41-M E3F2-DS30C41-M
distance radial M12 connector E3F2-DS30B41-M1-M | E3F2-DS30C41-M1-M
Background | Fixed sensing nm:[ﬁﬁjzl pre-wired oum E3F2-LS10B4-M E3F2-LS10C4-M
suppression | distance axial M12 connector E3F2-LS10B4-M1-M | E3F2-LS10C4-M1-M

(j” Retroreflective models incl. reflector E39-R1 are also available
('2) with reflector E39-R1
(3 with reflector E39-R1S

Note: Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable
(e.g. E3F2-R2RB4-M 2M or E3F2-R2RB4-M 5M). For other cable length please contact your OMRON sales representative.
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Housing material: Metal (Stainless steel)

f Connection | Sensing | Model
Sensing method Appearance :
) i method distance | pPNP output NPN output
Through- T pre-wired . E3F2-7B4-S E3F2-7C4-S
m
beam axial M12 connector E3F2-7B4-M1-S E3F2-7C4-M1-S
Non-polarizing pre-wired - _
(without MSR function) o= E M12 connector _ _
Polarizing axial pre-wired 041-2m E3F2-R2RB4-S-E E3F2-R2RC4-S-E
Retro- (with MSR function) M12 connector |  (with E3F2-R2RB4-M1-S-E | E3F2-R2RC4-M1-S-E
reflective(™) Non-polarizing B pre-wired reflector - -
(without MSR function) %H E M12 connector | E39-R1) _ —
Polarizing pre-wired - -
(Wlth MSR function) radial M12 connector - -
Fixed sensitivity pre-wired 01 E3F2-DS10B4-S E3F2-DS10C4-S
) - Am
Wide-beam characteristics — I M12 connector E3F2-DS10B4-M1-S E3F2-DS10C4-M1-S
. - . pre-wired E3F2-DS30B4-S E3F2-DS30C4-S
Adjustable sensitivity axial 0.3m
Diffuse M12 connector E3F2-DS30B4-M1-S E3F2-DS30C4-M1-S
reflective Fixed sensitivity _ pre-wired 01m - —
Wide-beam characteristics %H I M12 connector ’ - —
Adjustable sensitivit pre-wired 0.3 - -
ustable sensitivi . 3m
: y radial M12 connector -

Background suppression

Please contact your OMRON sales representative for these models

(1) Retroreflective models incl. reflector E39-R1 are also available

Note: Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable
(e.g. E3F2-R2RB4-S 2M or E3F2-R2RB4-S 5M). For other cable length please contact your OMRON sales representative.

AC-Switching Models

Housing material: Plastic

. Appearance |Connection Sensing | Model
Sensing method - -
method distance | Light-ON Dark-ON
Through- T | pre-wired 3m E3F2-3Z1 E3F2-3Z2
beam axial
0.1-2m

Retro- __ [Non-polarizing :E o (with i . - -
reﬂective( 1) (WlthOUt MSR function) . pre wired reflector E3F2-R2Z1-E E3F2-R2Z2-E

axial E39-R1)
Diffuse Fixed sensing distance :I i _ _ | _
reflective Wide-beam characteristics y pre-wired 0.1m E3F2-DS10Z1-N E3F2-DS10Z2-N

axial

(1) Retroreflective models incl. reflector E39-R1 are also available

Note: Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable (e.g.
E3F2-R2Z1 2M or E3F2-R2Z1 5M). For other cable length please contact your OMRON sales representative.
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Accessories (Order Separately)

Name Sensing distance (typical) [1.] Model Remark
0.1-3.7 m (axial) E39-R1 60 x 40 mm (included in
0.1 - 2.4 m (radial) some models)
0.1 - 4.3 m (axial) E39-R1S for E3F2-R4
Reflectors oloaem E:é?;)l) E39-R7 84 mm
0.1 - 5.3 m (axial
04-31m Eradia)l) E39-R8 100 x 100 mm
0.1 - 4.3 m (axial) E39-R40 80 x 80 mm
E39-RSA 35x 10 mm
Tape Reflectors E39-RSB 35 x 40 mm
E39-RS3 80 x 70 mm
Lens Cap E39-F31
) Y92E-B18 screw mount
Mounting Bracket - -
Y92E-G18 quick access mounting
Slit E39-ES18 for ESF%-;t(;Eﬁ-ogrecision

For detailed information about Accessories, refer to the main chapter “Accessories” at the end of the document.
Note: 1 .Typical sensing distance corresponds to 80 % of the max. sensing distance. For details, please refer to “Engineering Data”.

Sensor I/O Connectors

Cord Shape Cable type Model
2m XS2F-D421-D80-A
Straight
5m XS2F-D421-G80-A
Standard 2 XS2F-D422-D80-A
m - -| -
L-shaped @
5m XS2F-D422-G80-A
Four-wire type
2m XS2F-D421-D80-R
Straight /
Vibration-proof 5m XS2F-D421-G80-R
robot cable
2m XS2F-D422-D80-R
L-shaped @
5m XS2F-D422-G80-R
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Ordering Information: type list

DC-Switching Models, plastic

Mocle sensing distance | Appearance | (0Nl ath) |outpur | Comments

E3F2-7B4 2M Through-beam, 7 m axial Pre-wired (2 m)* | PNP Receiver and Emitter
E3F2-7B4-P1 Through-beam, 7 m axial Connector PNP Receiver and Emitter

E3F2-7C4 2M Through-beam, 7 m axial Pre-wired (2 m)* | NPN Receiver and Emitter
E3F2-7C4-P1 Through-beam, 7 m axial Connector NPN Receiver and Emitter

E3F2-7DB4 2M Through-beam, 7 m axial Pre-wired (2 m)* | PNP Receiver only

E3F2-7DB4-P1 Through-beam, 7 m axial Connector PNP Receiver only

E3F2-7DC4 2M Through-beam, 7 m axial Pre-wired (2 m)* | NPN Receiver only

E3F2-7DC4-P1 Through-beam, 7 m axial Connector NPN Receiver only

E3F2-7L 2M Through-beam, 7 m axial Pre-wired (2 m)* | N.A. Emitter only

E3F2-7L -P1 Through-beam, 7 m axial Connector N.A. Emitter only

E3F2-10B4 2M Through-beam, 10m axial Pre-wired (2m)* | PNP g?gce::\s/%rlwaggtg:qrg:\e;n 4 test inpu)
E3F2-10B4-P1 Through-beam, 10m axial Connector PNP (Féjfgg;;ﬁ)%aggti?g;e;nd test input)
E3F2-10DB4 2M Through-beam, 10m axial Pre-wired (2m)* | PNP (F:)‘?gg;;’%goggecﬁ on and test input)
E3F2-10DB4-P1 Through-beam, 10m axial Connector PNP (Fl‘ofggii‘s’gn°ggecﬁon and test inpuf)
E3F2-10C4 2M Through-beam, 10m axial Pre-wired (2m)* | NPN (F;fggi';’g;aggt Emiter et input)
E3F2-10C4-P1 Through-beam, 10m axial Connector NPN gerggil\s/ﬁ);aggtgzﬂgae;nd test input)
E3F2-10DC4 2M Through-beam, 10m axial Pre-wired (2m)* | NPN (F:ﬁggii‘s’gn°§gecﬁon and test inpuf)
E3F2-10DC4-P1 Through-beam, 10m axial Connector NPN (Rrﬁggi“s/i%%oggt/ection and test input)
E3F2-10LB 2M Through-beam, 10m axial Pre-wired (2m)* | PNP (EpTétctiesrig:g’etecﬁon and test input)
E3F2-10LB-P1 Through-beam, 10m axial Connector PNP E)T;tggig:g’etecﬁon and test inpuf)
E3F2-DS10B4-N 2M Diffuse reflective, 0.1 m axial Pre-wired (2 m)* | PNP Wide-beam characteristic
E3F2-DS10B4-P1 Diffuse reflective, 0.1 m axial Connector PNP Wide-beam characteristic
E3F2-DS10C4-N 2M Diffuse reflective, 0.1 m axial Pre-wired (2 m)* | NPN Wide-beam characteristic
E3F2-DS10C4-P1 Diffuse reflective, 0.1 m axial Connector NPN Wide-beam characteristic
E3F2-DS30B4 2M Diffuse reflective, 0.3 m axial Pre-wired (2 m)* | PNP Sensitivity adjuster
E3F2-DS30B41 2M Diffuse reflective, 0.3 m radial Pre-wired (2 m)* | PNP Sensitivity adjuster
E3F2-DS30B41-P1 Diffuse reflective, 0.3 m radial Connector PNP Sensitivity adjuster
E3F2-DS30B4-P1 Diffuse reflective, 0.3 m axial Connector PNP Sensitivity adjuster

E3F2-DS30C4 2M Diffuse reflective, 0.3 m axial Pre-wired (2 m)* | NPN Sensitivity adjuster
E3F2-DS30C41 2M Diffuse reflective, 0.3 m radial Pre-wired (2 m)* | NPN Sensitivity adjuster
E3F2-DS30C41-P1 Diffuse reflective, 0.3 m radial Connector NPN Sensitivity adjuster
E3F2-DS30C4-P1 Diffuse reflective, 0.3 m axial Connector NPN Sensitivity adjuster

E3F2-D1B4 2M Diffuse reflective, 1 m axial Pre-wired (2 m)* | PNP Sensitivity adjuster

E3F2-D1B4-P1 Diffuse reflective, 1 m axial Connector PNP Sensitivity adjuster

E3F2-D1C4 2M Diffuse reflective, 1 m axial Pre-wired (2 m)* | NPN Sensitivity adjuster
E3F2-D1C4-P1 Diffuse reflective, 1 m axial Connector NPN Sensitivity adjuster

E3F2-LS10B4 2M Background sUppression, | aya| Pre-wired (2 m)* | PNP Background suppression
E3F2-LS10B4-P1 I?gcél;?round Suppression, | ayial Connector PNP Background suppression
E3F2-LS10C4 2M I?g%l;ground suppression, axial Pre-wired (2 m)* | NPN Background suppression
E3F2-LS10C4-P1 I?gtéﬁ;round suppression, | 4yia| Connector NPN Background suppression
E3F2-R2B4 2M Retroreflective, 2 m axial Pre-wired (2 m)* | PNP Non-polarizing

E3F2-R2B4-E 2M Retroreflective, 2 m axial Pre-wired (2 m)* | PNP Non-polarizing, including reflector
E3F2-R2B4-P1 Retroreflective, 2 m axial Connector PNP Non-polarizing

E3F2-R2B4-P1-E Retroreflective, 2 m axial Connector PNP Non-polarizing, including reflector
E3F2-R2C4 2M Retroreflective, 2 m axial Pre-wired (2 m)* | NPN Non-polarizing

E3F2-R2C4-E 2M Retroreflective, 2 m axial Pre-wired (2 m)* | NPN Non-polarizing, including reflector
E3F2-R2C4-P1 Retroreflective, 2 m axial Connector NPN Non-polarizing

E3F2-R2C4-P1-E Retroreflective, 2 m axial Connector NPN Non-polarizing, including reflector
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Sensing method,

Connection

Control

eI sensing distance SEESSIERE (cable-length) | output el

E3F2-R2RB41 2M Retroreflective, 2 m radial Pre-wired (2 m)* | PNP Polarizing

E3F2-R2RB41-E 2M Retroreflective, 2 m radial Pre-wired (2 m)* | PNP Polarizing, including reflector
E3F2-R2RB41-P1 Retroreflective, 2 m radial Connector PNP Polarizing

E3F2-R2RB41-P1-E Retroreflective, 2 m radial Connector PNP Polarizing, including reflector
E3F2-R2RC41 2M Retroreflective, 2 m radial Pre-wired (2 m)* | NPN Polarizing

E3F2-R2RC41-E 2M Retroreflective, 2 m radial Pre-wired (2 m)* | NPN Polarizing, including reflector
E3F2-R2RC41-P1 Retroreflective, 2 m radial Connector NPN Polarizing

E3F2-R2RC41-P1-E Retroreflective, 2 m radial Connector NPN Polarizing, including reflector

E3F2-R4B4 2M Retroreflective, 4m axial Pre-wired (2m)* [ PNP Polarizing, sensitivity adjuster
E3F2-R4B4-E 2M Retroreflective, 4m axial Pre-wired (2m)* | PNP Polarizing, sensitivity adjuster, incl. reflector
E3F2-R4B4F 2M Retroreflective, 4m axial Pre-wired (2m)* | PNP Polarizing, fixed sensitivity

E3F2-R4B4F-E 2M Retroreflective, 4m axial Pre-wired (2m)* | PNP Polarizing, fixed sensitivity incl. reflector
E3F2-R4C4 2M Retroreflective, 4m axial Pre-wired (2m)* [ NPN Polarizing, sensitivity adjuster
E3F2-R4C4-E 2M Retroreflective, 4m axial Pre-wired (2m)* | NPN Polarizing, sensitivity adjuster, incl. reflector
E3F2-R4C4F 2M Retroreflective, 4m axial Pre-wired (2m)* | NPN Polarizing, fixed sensitivity

E3F2-R4C4F-E 2M Retroreflective, 4m axial Pre-wired (2m)* [ NPN Polarizing, fixed sensitivity incl. reflector
E3F2-R4B4-P1 Retroreflective, 4m axial Connector PNP Polarizing, sensitivity adjuster
E3F2-R4B4-P1-E Retroreflective, 4m axial Connector PNP Polarizing, sensitivity adjuster, incl. reflector
E3F2-R4B4F-P1 Retroreflective, 4m axial Connector PNP Polarizing, fixed sensitivity
E3F2-R4B4F-P1-E Retroreflective, 4m axial Connector PNP Polarizing, fixed sensitivity incl. reflector
E3F2-R4C4-P1 Retroreflective, 4m axial Connector NPN Polarizing, sensitivity adjuster
E3F2-R4C4-P1-E Retroreflective, 4m axial Connector NPN Polarizing, sensitivity adjuster, incl. reflector
E3F2-R4C4F-P1 Retroreflective, 4m axial Connector NPN Polarizing, fixed sensitivity
E3F2-R4C4F-P1-E Retroreflective, 4m axial Connector NPN Polarizing, fixed sensitivity incl. reflector

* Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable
(e.g. E3F2-R2RB41 2M or E3F2-R2RB41 5M). For other cable length please contact your OMRON sales representative.

DC-Switching Models, metal (nickel plated brass)

Sensing method,

Connection

Control

eI sensing range SEESSIERE (cable-length) | output el

E3F2-7B4-M 2M Through-beam, 7 m axial Pre-wired (2 m)* | PNP Receiver and Emitter

E3F2-7B4-M1-M Through-beam, 7 m axial Connector PNP Receiver and Emitter

E3F2-7C4-M 2M Through-beam, 7 m axial Pre-wired (2 m)* | NPN Receiver and Emitter

E3F2-7C4-M1-M Through-beam, 7 m axial Connector NPN Receiver and Emitter

E3F2-7DB4-M 2M Through-beam, 7 m axial Pre-wired (2 m)* | PNP Receiver only

E3F2-7DB4-M1-M Through-beam, 7 m axial Connector PNP Receiver only

E3F2-7DC4-M 2M Through-beam, 7 m axial Pre-wired (2 m)* | NPN Receiver only

E3F2-7DC4-M1-M Through-beam, 7 m axial Connector NPN Receiver only

E3F2-7L-M 2M Through-beam, 7 m axial Pre-wired (2 m)* | N.A Emitter only

E3F2-7L-M1-M Through-beam, 7 m axial Connector N.A Emitter only

; ; * Receiver and Emitter

E3F2-10B4-M 2M Through-beam, 10m axial Pre-wired (2m)* | PNP (precision detection and test input)

E3F2-10B4-M1-M Through-beam, 10m axial Connector PNP Receiver and Emitter .
(precision detection and test input)

E3F2-10DB4-M2M | Through-beam, 10m axial Pre-wired (2m)* [PNP | Hecelveronly :
(precision detection and test input)

E3F2-10DB4-M1-M | Through-beam, 10m axial Connector PNP Receiveronly .
(precision detection and test input)

E3F2-10C4-M 2M Through-beam, 10m axial Pre-wired (2m)* |NPN | Recelver and Emitter .
(precision detection and test input)

E3F2-10C4-M1-M Through-beam, 10m axial Connector NPN Receiver and Emitter .
(precision detection and test input)

E3F2-10DC4-M2M | Through-beam, 10m axial Pre-wired (2m)* |NPN | Recelveronly ,
(precision detection and test input)

E3F2-10DC4-M1-M | Through-beam, 10m axial Connector NPN Receiveronly .
(precision detection and test input)

E3F2-10LB-M 2M Through-beam, 10m axial Pre-wired (2m)* [PNP | Emitter only

(precision detection and test input)
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oo mewe™ | appearance [ Gomneetion, " [Corel | Gomments
E3F2-10LB-M 2M Through-beam, 10m axial Pre-wired (2m)* | PNP Emitteronly .

(precision detection and test input)
E3F2-10LB-M1-M Through-beam, 10m axial Connector PNP Emitteronly .

(precision detection and test input)
E3F2-DS10B4-M 2M Diffuse reflective, 0.1 m axial Pre-wired (2 m)* | PNP Wide-beam characteristic
E3F2-DS10B4-M1-M Diffuse reflective, 0.1 m axial Connector PNP Wide-beam characteristic
E3F2-DS10C4-M 2M Diffuse reflective, 0.1 m axial Pre-wired (2 m)* | NPN Wide-beam characteristic
E3F2-DS10C4-M1-M Diffuse reflective, 0.1 m axial Connector NPN Wide-beam characteristic
E3F2-DS30B41-M 2M | Diffuse reflective, 0.3 m radial Pre-wired (2 m)* | PNP Sensitivity adjuster
E3F2-DS30B41-M1-M | Diffuse reflective, 0.3 m radial Connector PNP Sensitivity adjuster
E3F2-DS30B4-M 2M Diffuse reflective, 0.3 m axial Pre-wired (2 m)* | PNP Sensitivity adjuster
E3F2-DS30B4-M1-M Diffuse reflective, 0.3 m axial Connector PNP Sensitivity adjuster
E3F2-DS30C41-M 2M | Diffuse reflective, 0.3 m radial Pre-wired (2 m)* | NPN Sensitivity adjuster
E3F2-DS30C41-M1-M | Diffuse reflective, 0.3 m radial Connector NPN Sensitivity adjuster
E3F2-DS30C4-M 2M Diffuse reflective, 0.3 m axial Pre-wired (2 m)* | NPN Sensitivity adjuster
E3F2-DS30C4-M1-M Diffuse reflective, 0.3 m axial Connector NPN Sensitivity adjuster
E3F2-D1B4-M 2M Diffuse reflective, 1 m axial Pre-wired (2m)* | PNP Sensitivity adjuster
E3F2-D1B4-M1-M Diffuse reflective, 1 m axial Connector PNP Sensitivity adjuster
E3F2-D1C4-M 2M Diffuse reflective, 1 m axial Pre-wired (2m)* | NPN Sensitivity adjuster
E3F2-D1C4-M1-M Diffuse reflective, 1 m axial Connector NPN Sensitivity adjuster
E3F2-LS10B4-M2m | Background suppression, | g Pre-wired (2m)* | PNP Background suppression
E3F2-LS10B4-M1-M I138<<::krground suppression, | 5yia| Connector PNP Background suppression
E3F2-LS10C4-M 2M I?g%lﬁground Suppression, | 5yia| Pre-wired (2m)* | NPN Background suppression
E3F2-LS10C4-M1-M I?gc(::l?ground suppression, | 5yia| Connector NPN Background suppression
E3F2-R2RB41-M 2M Retroreflective, 2 m radial Pre-wired (2 m)* | PNP Polarizing
E3F2-R2RB41-M1-M Retroreflective, 2 m radial Connector PNP Polarizing
E3F2-R2RB41-M1-M-E | Retroreflective, 2 m radial Connector PNP Polarizing, including reflector
E3F2-R2RB41-M-E 2M | Retroreflective, 2 m radial Pre-wired (2 m)* | PNP Polarizing, including reflector
E3F2-R2RB4-M 2M Retroreflective, 2 m axial Pre-wired (2 m)* | PNP Polarizing
E3F2-R2RB4-M1-M Retroreflective, 2 m axial Connector PNP Polarizing
E3F2-R2RB4-M1-M-E | Retroreflective, 2 m axial Connector PNP Polarizing, including reflector
E3F2-R2RB4-M-E 2M | Retroreflective, 2 m axial Pre-wired (2 m)* | PNP Polarizing, including reflector
E3F2-R2RC41-M 2M Retroreflective, 2 m radial Pre-wired (2 m)* | NPN Polarizing
E3F2-R2RC41-M1-M Retroreflective, 2 m radial Connector NPN Polarizing
E3F2-R2RC41-M1-M-E | Retroreflective, 2 m radial Connector NPN Polarizing, including reflector
E3F2-R2RC41-M-E 2M | Retroreflective, 2 m radial Pre-wired (2 m)* | NPN Polarizing, including reflector
E3F2-R2RC4-M 2M Retroreflective, 2 m axial Pre-wired (2 m)* | NPN Polarizing
E3F2-R2RC4-M1-M Retroreflective, 2 m axial Connector NPN Polarizing
E3F2-R2RC4-M1-M-E | Retroreflective, 2 m axial Connector NPN Polarizing, including reflector
E3F2-R2RC4-M-E 2M | Retroreflective, 2 m axial Pre-wired (2 m)* | NPN Polarizing, including reflector
E3F2-R4B4-M 2M Retroreflective, 4m axial Pre-wired (2m)* | PNP Polarizing, sensitivity adjuster
E3F2-R4B4-M-E 2M Retroreflective, 4m axial Pre-wired (2m)* | PNP Polarizing, sensitivity adjuster, incl. reflector
E3F2-R4B4F-M 2M Retroreflective, 4m axial Pre-wired (2m)* | PNP Polarizing, fixed sensitivity
E3F2-R4B4F-M-E 2M | Retroreflective, 4m axial Pre-wired (2m)* | PNP Polarizing, fixed sensitivity incl. reflector
E3F2-R4C4-M 2M Retroreflective, 4m axial Pre-wired (2m)* | NPN Polarizing, sensitivity adjuster
E3F2-R4C4-M-E 2M Retroreflective, 4m axial Pre-wired (2m)* | NPN Polarizing, sensitivity adjuster, incl. reflector
E3F2-R4C4F-M 2M Retroreflective, 4m axial Pre-wired (2m)* | NPN Polarizing, fixed sensitivity
E3F2-R4C4F-M-E 2M | Retroreflective, 4m axial Pre-wired (2m)* | NPN Polarizing, fixed sensitivity incl. reflector
E3F2-R4B4-M1-M Retroreflective, 4m axial Connector PNP Polarizing, sensitivity adjuster
E3F2-R4B4-M1-M-E Retroreflective, 4m axial Connector PNP Polarizing, sensitivity adjuster, incl. reflector
E3F2-R4B4F-M1-M Retroreflective, 4m axial Connector PNP Polarizing, fixed sensitivity
E3F2-R4B4F-M1-M-E | Retroreflective, 4m axial Connector PNP Polarizing, fixed sensitivity incl. reflector
E3F2-R4C4-M1-M Retroreflective, 4m axial Connector NPN Polarizing, sensitivity adjuster
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Sensing method,

Connection

Control

eI sensing range SEESSIERE (cable-length) | output el

E3F2-R4C4-M1-M-E Retroreflective, 4m axial Connector NPN Polarizing, sensitivity adjuster, incl. reflector
E3F2-R4C4F-M1-M Retroreflective, 4m axial Connector NPN Polarizing, fixed sensitivity
E3F2-R4C4F-M1-M-E | Retroreflective, 4m axial Connector NPN Polarizing, fixed sensitivity incl. reflector

* Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable
(e.g. E3F2-R2RB41-M 2M or E3F2-R2RB41-M 5M). For other cable length please contact your OMRON sales representative.

DC-Switching Models, metal (stainless steel)

Sensing method,

Connection

Control

eI sensing range Appearance (cable-length) | output SRrmene
E3F2-7B4-M1-S Through-beam, 7 m axial Connector PNP Receiver and Emitter
E3F2-7B4-S 2M Through-beam, 7 m axial Pre-wired (2 m)* | PNP Receiver and Emitter
E3F2-7C4-M1-S Through-beam, 7 m axial Connector NPN Receiver and Emitter
E3F2-7C4-S 2M Through-beam, 7 m axial Pre-wired (2 m)* | NPN Receiver and Emitter
E3F2-7DB4-M1-S Through-beam, 7 m axial Connector PNP Receiver only

E3F2-7DB4-S 2M Through-beam, 7 m axial Pre-wired (2 m)* | PNP Receiver only
E3F2-7DC4-M1-S Through-beam, 7 m axial Connector NPN Receiver only

E3F2-7DC4-S 2M Through-beam, 7 m axial Pre-wired (2 m)* | NPN Receiver only
E3F2-7L-M1-S Through-beam, 7 m axial Connector N.A. Emitter only

E3F2-7L-S 2M Through-beam, 7 m axial Pre-wired (2 m)* | N.A. Emitter only
E3F2-DS10B4-M1-S Diffuse reflective, 0.1 m axial Connector PNP Wide-beam characteristic
E3F2-DS10B4-S 2M Diffuse reflective, 0.1 m axial Pre-wired (2 m)* | PNP Wide-beam characteristic
E3F2-DS10C4-M1-S Diffuse reflective, 0.1 m axial Connector NPN Wide-beam characteristic
E3F2-DS10C4-S 2M Diffuse reflective, 0.1 m axial Pre-wired (2 m)* | NPN Wide-beam characteristic
E3F2-DS30B4-M1-S Diffuse reflective, 0.3 m axial Connector PNP Sensitivity adjuster
E3F2-DS30B4-S 2M Diffuse reflective, 0.3 m axial Pre-wired (2 m)* | PNP Sensitivity adjuster
E3F2-DS30C4-M1-S Diffuse reflective, 0.3 m axial Connector NPN Sensitivity adjuster
E3F2-DS30C4-S 2M Diffuse reflective, 0.3 m axial Pre-wired (2 m)* | NPN Sensitivity adjuster
E3F2-R2RB4-M1-S Retroreflective, 2 m axial Connector PNP Polarizing
E3F2-R2RB4-M1-S-E | Retroreflective, 2 m axial Connector PNP Polarizing, including reflector
E3F2-R2RB4-S 2M Retroreflective, 2 m axial Pre-wired (2 m)* | PNP Polarizing

E3F2-R2RB4-S-E 2M | Retroreflective, 2 m axial Pre-wired (2 m)* | PNP Polarizing, including reflector
E3F2-R2RC4-M1-S Retroreflective, 2 m axial Connector NPN Polarizing
E3F2-R2RC4-M1-S-E | Retroreflective, 2 m axial Connector NPN Polarizing, including reflector
E3F2-R2RC4-S 2M Retroreflective, 2 m axial Pre-wired (2 m)* | NPN Polarizing

E3F2-R2RC4-S-E 2M | Retroreflective, 2 m axial Pre-wired (2 m)* | NPN Polarizing, including reflector

* Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable (e.g.
E3F2-R2RB41-S 2M or E3F2-R2RB41-S 5M). For other cable length please contact your OMRON sales representative.

AC-Switching Models, plastic

Model g:::i':g zzgz_:’d’ Appearance g;;g?: (I:::gnth) g:tr::a?l Comments

E3F2-3LZ 2M Through-beam, 3 m axial Pre-wired (2 m)* | N.A. Emitter only

E3F2-3DZ1 2M Through-beam, 3 m axial Pre-wired (2 m)* | Light-ON | Receiver only

E3F2-3DZ2 2M Through-beam, 3 m axial Pre-wired (2 m)* | Dark-ON | Receiver only

E3F2-3Z21 2M Through-beam, 3 m axial Pre-wired (2 m)* | Light-ON | Receiver and Emitter

E3F2-3Z2 2M Through-beam, 3 m axial Pre-wired (2 m)* | Dark-ON | Receiver and Emitter

E3F2-R2Z1 2M Retroreflective, 2 m axial Pre-wired (2 m)* | Light-ON | Non-polarizing

E3F2-R2Z2 2M Retroreflective, 2 m axial Pre-wired (2 m)* | Dark-ON | Non-polarizing

E3F2-R2Z1-E 2M Retroreflective, 2 m axial Pre-wired (2 m)* | Light-ON | Non-polarizing, including reflector
E3F2-R2Z2-E 2M Retroreflective, 2 m axial Pre-wired (2 m)* | Dark-ON | Non-polarizing, including reflector
E3F2-DS10Z1-N 2M Diffuse reflective, 0.1 m axial Pre-wired (2 m)* | Light-ON | Wide-beam characteristic
E3F2-DS10Z2-N 2M Diffuse reflective, 0.1 m axial Pre-wired (2 m)* | Dark-ON | Wide-beam characteristic

* Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable (e.g.

E3F2-R2Z1 2M or E3F2-R2Z1 5M). For other cable length please contact your OMRON sales representative.
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Specifications

Ratings / Characteristics of DC Switching Models

E3F2- E3F2-
Item E3F2-7] E3F2-100] | E3F2-R214{1| E3F2-R2R] | E3F2-R4[1-[] | E3F2-DS10C] | E3F2-DS30C] | D14l LS10014-0]
Through-beam Retroreflective Diffuse reflective
Sensing method - multi - Precision Non- Wide beam Back
- . I . . ground
purpose fjteéifti:?;u?] polarizing Polarizing characteristic Adjustable sensing distance suppression
Power supply voltage 10to30VDC [12t024V DC [ 10to 30 V DC
Current consumption 50 mA max. 25 mA max. | 30 mA max. 25 mA max. |30 mA max.
01-4m 01m 0.3m im 0.1m
Rated sensing distance 0.1-2m L . . [ (10x10cm (B0x30cm (10x10cm
(1] 7m 10m (with reflector E39-R1) }E"gg],;ﬁf'se)m' ﬁﬁ;fgme‘gh"e white white white
pap mat paper) mat paper) mat paper)
E39-R1: E3o-RIS:
E39-R1: axial | 3.7m | gag pg.
. . ' radial 2.4 m
Typical sensing distance 40m E39-R7: 4.8m
for different reflector _ E39-R7: axial 4.2m |E39-R8: _
types (ref. to accesso- 45m radial 27 m 5.6m
ries) [2.] E39-R8: E39-R8'. E39-R40:
53m A - 43 m
axial 5.3m .
radial 3.1 m 53;3'“53-
Standard object Opaque: 11 mm dia. min. Opaque: 56 mm dia. min. -
Directional angle 3°to 20° -
Differential travel
(hysteresis) - 20% max. 5% max
Black/white error - 3%
Response time Operation and Reset: 2.5 ms max. | 1 ms max | 2.5 ms max. | 1 ms max.
Control output Transistor (open collector), load current: 100 mA max. (residual voltage: 2 V max.)
Power reset time 50 ms | 100 ms max. | 50 ms | 100 ms
Ambient illumination Incandescent lamp:3000 Ix max. / Sunlight:10000 Ix max.

Ambient temperature Operating: -25 to 55 °C / Storage: -30 to 70 °C (with no icing or condensation)

Ambient humidity Operating: 35% to 85% / Storage: 35% to 95% (without condensation)

Insulation resistance 20 M min. at 500 V DC between energized parts and case

Dielectric strength 1000 VAC max., 50 / 60 Hz for 1 min between energized parts and case

Vibration resistance 10 to 55 Hz, 1.5 mm double amplitude for 2 hrs each direction (X, Y, Z)

Shock resistance Destruction: 500 m/s® each direction (X, Y, Z)

Enclosure ratings IP67 [3.]; NEMA 1, 2, 4; IP69k after DIN 40050 part 9

Light source Infrared LED (880 nm/850 nm) Red LED (660 nm) Infrared LED (880 nm) ?6%% ';En[;
Light Output S S Output

Indicators gjg\j\?:r%/dica— I(igﬁnge) / Light incident / power (Lrlgg)t ;nadent Light incident / power indica- I(_rlgg)t f/nadent }r;?;cnagtg)r/
tor for light emission indicator for light source (red) (sgt’?glellrt]))/ tor for light source (red) (s;glelgg/ stability
source (red) | (red) (green)

Sensitivity adjustment Fixed Kz(j%gt/abl e Fixed Adjustable Fixed

Connection method 2 m, 5 m pre-wired cable (PVC, dia. 4 mm (18 /0.12) [4.]) or M12-connector

Test Input - | [8.] | -

Operation mode Light-ON or Dark-ON selectable by wiring

Weight (approx.)

Plastic | Pre-wired (2 m) | 120 g 609

case | connector 409 20g

Metal | Pre-wired (2 m) | 1809 9049

case | connector 120 g 509

Circuit protection Output short-circuit and power supply reverse polarity |
Plastic (case: ABS; lens: PMMA)

Housing materials Nickel brass [ Nickel brass |- Nickel brass | Nickel brass | Nickel brass | Nickel brass | Nickel brass | Nickel brass
Stainless _ _ Stainless _ Stainless Stainless _ ~16]
steel [5.] steel [5.] steel [5.] steel [5.]

Note: 1 .For stable sensing distance in detail, please refer to "Engineering Data”

2 . Typical sensing distance corresponds to 80 % of the max. sensing distance.

3 .The enclosure rating IP67 of OMRON internal standards correspond to stricter test requirements than the standard IEC 60529 (refer to chapter “Precautions”)

4 .For other cable materials (e.g. PUR) please contact your OMRON sales representative.

5 .Material-specification for stainless steel housing case: 1.4305 (W.-No.), 303 (AISI), 2346 (SS). For other stainless steel materials please contact your OMRON
sales representative.

6 . Please contact your OMRON sales representative for the availability of stainless steel BGS types.

7 .with slit E39-ES18

8 .PNP models -B4: Vcc to Vce -2.5 V: Emitting OFF (Source current: 3 mA max.) / Open or 0 to 2.5 V: Emitting ON (Leakage current: 0.1 mA max.)
NPN models -C4: 0 to 2.5 V: Emitting OFF (Source current: 3 mA max.) / Open or Vcc to Vec -2.5 V: Emitting ON (Leakage current: 0.1 mA max.)
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Ratings / Characteristics of AC Switching Models

Item

E3F2-3Z1
E3F2-322

E3F2-R2Z1
E3F2-R2Z2

E3F2-DS10Z1
E3F2-DS10Z2

Sensing method

Through-beam

Non-polarizing Retroreflective

Diffuse reflective
(wide-beam characteristic)

Power supply voltage

24 to 240 VAC +10 %, 50 / 60 Hz

Current consumption 10 mA max. 5 mA max.
. . 0.1-2m 0.1m
Rated sensing distance(1.] 3m (with reflector E39-R1) (5 x 5 cm white mat paper)
Tvoical ing dist for dif E39-R1: 3,4 m
ypical sensing distance for dif- _ R _
ferent reflector types [2.] E39-R7:3.9m
E39-R8:5,2m

Detectable object

Opague object: 11 mm min.

Opague object: 56 mm min.

Opague objects

Directional angle

3° to 20°

Differential travel

20 % max.

Response time

30 ms max.

Control output

AC solid state (SCR) 200 mA max.; residual voltage: 5 V max. at 200 mA

Power reset time

100 ms

Ambient illumination

Incandescent lamp: 3000 Ix max. Sunlight: 10000 Ix max.

Ambient temperature [5.]

Operating: -25 to 55 °C / Storage: -30 to 70 °C (with no icing or condensation)

Ambient humidity

Operating: 35% to 85% / Storage: 35% to 95% (without condensation)

Insulation resistance

20 M min. at 500 V DC between energized parts and case

Dielectric strength

1500 VAC, 50/ 60 Hz for 1 min between energized parts and case

Vibration resistance

10 to 55 Hz, 1.5 mm double amplitude for 2 hrs each direction (X, Y, Z)

Shock resistance

500 m/sqr (approx. 50 g) for each direction (X, Y, Z)

Enclosure rating

IP67 [3.];

NEMA 1, 2, 4; IP69k after DIN 40050 part 9

Light source

Infrared LED (880 nm)

Indicators

Light incident/power indicator for light source (red)

Sensitivity adjustment

Fixed

Connection method

2 m, 5 m pre-wired cable (PVC dia. 4 mm (14 /0.15) [4.])

Operation mode

Light-ON or Dark-ON (fixed)

Circuit protection

None

Weight (approx.)

110 g (pre-wired 2 m cable)

Housing materials

Plastic (case: ABS; lens: PMMA)

Note: 1 .For stable sensing distance in detail, please refer to "Engineering Data”

2 . Typical sensing distance corresponds to 80 % of the max. sensing distance.
3 .The enclosure rating IP67 of OMRON internal standards correspond to stricter test requirements than the standard IEC 60529 (refer to chapter “Precautions”)
4 .For other cable materials (e.g. PUR) please contact your OMRON sales representative.
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Engineering Data (Typical)

Operating Range (typical)

Through-beam Models (axial) Through-beam Models (axial) Through-beam Models (axial)
E3F2-7014-] E3F2-32] E3F2-100]
400 300 U U 500
typical sensing distance: 3.8 m
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™ V4 N . / T E 200 o
E / N E o / £ %
g 100 é \ > 100 Wl
> \ > 3 d
© 0 © 0 c 0
2 / 2 s N
% ~100 \ / % / A 100 \\
a o ™ - -200
200 AN / \\_// N
\ L~ o -300 N
’ N
00 =] =y 400 ~—T T,
—400 | Lx -300 Lx» -500 ! ! LTX‘»‘ T
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Retroreflective Models (axial) Retroreflective Models (axial) Retroreflective Models (axial)
E3F2-R2[14-(] (non polarizing) E3F2-R2Z(1 (non polarizing) E3F2-R2R[4-[] (polarizing)
and reflectors and reflectors and reflectors
300 typical sensing distances: 300 typical sensing distances: 200 typical sensing distances:
E39-R1: 4.0m E39-R1: 34m E39-R1: 37m
E39-R7: 45m E39-R7: 39m 150 E39-R7: 42m
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E3F2-R44C-(] (polarizing) E3F2-R2R41-(] (polarizing)
and reflectors
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Diffuse reflective Models (axial)

E3F2-DS104-] (wide-beam type)
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Diffuse reflective Models (radial)

E3F2-DS300141-]
%0 T T
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Diffuse reflective Models (axial)
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Diffuse reflective Models (axial)
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Through-beam Models (axial)
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Diffuse reflective Models (axial)
E3F2-DS3014-[]
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Retroreflective Models (axial) Retroreflective Models (axial) Retroreflective Models (axial)
E3F2-R2(14-[] (non polarizing) E3F2-R2Z(1 (non polarizing) E3F2-R2R[4-[] (polarizing)
and reflectors and reflectors and reflectors
100 100 100
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[} [9] [2]
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Diffuse reflective Models (radial)

Diffuse reflective Models (axial)
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Operation
Output Circuits
Structure of Sensor I/O Connector
Classification | Wire color ‘():icr)‘nngctor Use
Brown O] F%/V\)Ier SupPly % \/\ Wﬁﬁven
+
. Mode selection % l\ Blue
- White @ Lon/Don 4 Black
Blue ® Power supply
(ov)
Black @ Output XS2F-D423-D80-1
XS2F-G421-G80-1
PNP Output
Output _ Connection S
Model transistor status Timing chart method Output circuit
Through-beam emitter
| - - 10t0 30 VDC
Power
indicator
: (red)
B B B | Blue
L. — .
Connector Pin Arrangement
®
L 4 A S, e
memped L1 | Connect the b i
R N pink (Pin @)
ESF2-LB4-[] ON when light is ndeator OV [ andbrown (Pin | | | Y oo |12}
(except for incident (red) OFF ®) cords or - > o
E3F2-10B4-[] and (LI ht-dN) Output ON open the pink | i
E3F2-LS1OB4-D) 9 transistor OFF cgrd p | )Plnk—Mudeseleclion
I(_r(;?:y) gglzr:st: D (Pin @). ‘ Connector ir(:D Arrangement
e
E3F2-D1B4-[]
i X S (R eete
:gfei?sjrgted :|_|: | Fed ia’een t A Black
S Output Connect the 3 Main Z5:Vz=36V 100mAY
ON when light is oN— [T |Fonnec | - B -m
interrupted g(Dark- I(?::‘C)amr OFF p'né(ér'n @) ' o ov
) o o and blue ! J
ON) 1r:r'12lijs'lor OF’;‘_D_ (Pin @) cords. | e Mode selection
I(‘r?l’:y) gglzr:;: :| Connector Pin Arrangement

* Only on models
E3F2-R4B4-[] and
E3F2-D1B4-[]

C O
©)
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ON)

Output ON
transistor OFF _D_

(Pin ®) cords.

Pink
Mode selection

Output _ Connection -
Model transistor status Timing chart method Output circuit
Through-beam emitter
Test ON |m =TT T T |
input OFF_D_ B € 1 Brown (1)
| Light emission N |
Light ON H H
emission OFF :l_l: | Red o | S_E’:‘Ef:‘"‘al
- Indicat on - ' Circuit Iy
indicator i
OFF :|_|: ! !(F"ll';l;(mpm) -.r?zcm av
| |
i ______________________ _IBiue (3
| St -- Jeroun 101030 VDG
indicator J \r
Incident 1 N
Interrupted _D_ C_onnec_:t the \  Orange £ | Black
. . Output ON pink (Pin @) . Main Zo:iVz=36V 100 mA
ON when light is indicator 2% and brown (Pin direu Blue | max N
incident. (orange) @) cords or : > v
Light-ON Output ON 1 open the pink -
E3F2-10B4-[] ( 9 ) transistor OFF Cgrd P | ok Mode selection
Load ~ Operate (Pin @). Connector Pin Arrangement
(relay) Release 5o
@
[€]
Output /; - - (IPB'OW'\ 1010 30 VDC
indicator
Incident :I_I: 1 J T !
Interrupted y o Oranee | Black
) ) Output i YR
ON when light is ndicator N [T Connect the dan | VeIV womA
i d. (Dark (orange) OFF pink (Pin @) o Sue
interrupted. (Dark- and blue 1 » ~
l

ON)

Output ON

transistor OFF _D_
Load
(relay)

Operate D
Release

(Pin ®) cords.

Mode selection

Load Operate Connector Pin Arrangement
(relay) Release
SXO]
@]
€]
o - i - Brown 10to 30 VDC
O, A s 8
Incident ' xz |
Interrupted _D_ CI?]EQ%?; t(g? | Orenge te IBIaok
. ) Output ON p . Main ZpiVz=36V 100 '"N
ON when light is indicator 2 : and brown (Pin circuit e | max.
incident. (orange) ®) cords or | > ov
i - Output ON . ' I—r'
(nght ON) transistor OFF_D_ 80predn the pmk | S Mode selection
Load  Operate — (Pin @). Connector Pin Arrangement
(relay) Release 5
®
€]
E3F2-LS10B4-[]
- i - Brown 10to 30 VDC
e 5 A ¢
Incident :l_l: ' %= !
Interrupted | Ornge | Black
) . Output =
ONwhen lightis | macaor OV [T gg’;"(gcl; tgf | o e e
i - (orange) N
interrupted. (Dark and blue ' ov

Connector Pin Arrangement

Note: Terminal numbers for connector type.
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NPN Output
Model tc::rtlgli‘sttor status | TiMing chart g:m:gtlon Output circuit
Through-beam emitter
- o 1010 30 VDC
|
! (red)
i Blue
- - I ov
S A A B T
3 : e 1Green ] m Load
mees 1 |Connectthe HE My
E3F2-[1C4-[] o output o pink (Pin @) P Man % N
(except for ON when light is indicator 0 and brown (Pin | |
E3F2-10C4-(] and incident. e o @) cords or | 'j—' wv=sev| o
utput I Mode selection

E3F2-LS10C4-0])

(Light-ON)

transistor OFF

/1

open the pink
cord

Connector Pin Arrangement

Load Operate l:| (Pin @).
(relay) Release * Only on models
E3F2-R4C4-[] and
E3F2-D1C4-[]
e i -- Brown 101030 VDC
o 24 é acat
1
Incident :| |: ' Red 1Green
Interrupted | Vain
. . Output oo —— | Connectthe | | | ‘eeeee circuit
ON when |Ight 5 indicator Oc;ﬁ CI?IE”(%?:I tg? . i =
interrupted. (Dark- | (red) gnd blue ' wrvz=sev]
ON) Output ON | ™| Mode selection

transistor OFF

N —

(Pin ®) cords.

Connector Pin Arrangement

transistor OFF

Load
(relay)

Operate
Release

N —
N —

(Pin ®) cords.

Mode selection

Load Operate :|
(relay) Release * Only on models @
E3F2-R4C4-[] and
E3F2-D1C4-[] ®
Through-beam emitter
!-_--_--_--_--_--_-:--_!BVQWH (1)
Test ON D i | <
input OFF H !
- e oIl O |- ! SELY
| I (External | DC
Indicator ON :I_IZ ! ! control)  T12to 24V
OFF | |
S _IBlue)
Tt - 101030VDC
indicator
Incident D : Orange : Black 100 m:/
Interrupted Connect the | N max.
. . Output i i o
ON when light is ndeator O ] g':clj‘ éfo"\)vr(?) ot % e
incident. (red) (Pin ®) cords or i IT_I Zoivz=36V ov
i | Output ON A Pink
E3F2-10C4-[] (Light-ON) e | open the pink | | 3 - Mode seection
load  Operate cord (Pin @). Connector Pin Arrangement
(relay) Release _:l_
Light - Brown 100 30 VDC
indicator
Incident :|_|: : Orange
Interrupted |
. . Output Vain
ON when lightis indicator O?:ﬁ FC)I?’IEQ%?:’I t(g? cireuit Blue
interrupted. (Dark- | (orange) dbl i 2otz =36V ov
ON) Output ON an ue | Pink

Connector Pin Arrangement

S4O)
®
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Model

Output
transistor status

Timing chart

Connection
method

Output circuit

E3F2-LS10C4-1]

ON when light is
incident.
(Light-ON)

Incident :|
Interrupted

Output

indicator OOF’:

(red)

Output ON
transistor OFF _:l_

Connect the
pink (Pin @)
and brown (Pin
®) cords or
open the pink
cord

indicator

Oupit s Stabilty
indicator*

Brown

1010 30 VDC

max.

Zp:Vz =36V
Pink

ov

Mode selection

Connector Pin Arrangement

ON)

Load Operate l:| (Pin @)
(relay) Release
naor 24 A e
Incident :l_l: i Orange
Interrupted |
. . Output reui
ON when |Ight 1S indicator 0?:2 8?12?%?:] tg? et
i - (orange) ! ov
interrupted. (Dark and blue i

Output ON

transistor OFF _D_
Load
(relay)

Operate l:|
Release

(Pin ®) cords.

Zp:Vz=36V
Pink

Connector Pin Arrangement

O
@
@

Mode selection

Note: Terminal numbers for connector type.

AC Output
Output Aeofl Connection Ao
Model transistor status Timing chart method Output circuit
Through-beam emitter
| - —
indicator
: (red) :
E3F2-3L.Z - - - | szionis ()
i Blue
- - P
memupted L1
E3F2-3Z1 ONwhen lightis | deor 20 [
E3F2-R2Z1 incident. (e O -
E3F2-DS10Z1-N (Light-ON) vanasor OFF Sl—
indicator \I./
Gy Folsse L1 -
| e 2410240 VAC
Blue
memped [0 | —
E3F2-322 ON when lightis | g T [ - -
E3F2-R2Z2 interrupted. (Dark- | (o9 OFF -

E3F2-DS10Z2-N

ON)

Output ON

transistor OFF _D_

Load Operate :|
Release

(relay)

E3F2
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Dimensions Note: All units are in millimeters unless otherwise indicated
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DC-Switching Models, plastic, axial type

E3F2-DS1004-N
E3F2-LS1004
E3F2-R404F

B i,,bﬂ

64.9 4.8 dia
42.3 «| optical
©
37 | < area 24
B| © - .
< | ~ _
I = B {%77#77 a

5 || Light indicator
4 M18x1 6g

Cable type | Connector type
Without potentiometer

E3F2-70] E3F2-7-P1
E3F2-1000 E3F2-10C1-P1
E3F2-R2114 E3F2-R214-P1

E3F2-DS1004-P1
E3F2-LS1004-P1
E3F2-R404F-P1

4 4.7dia

42.3
37

optical
area o4

M12x1 6g
16.6 dia

-

Light indicator
M18x1 6g

With potentiometer

E3F2-DS304

E3F2-D104
—-—
64.9

49.3 4.8 dia

423 ©| optical

37 o) e 24
Olw
<| —

5

Sensitivity adjustor
Light indicator
M18x1 6g

E3F2-DS304-P1
E3F2-D14-P1

49.3

42.3

37

o
| 47dia
jor)
f S optical
&2 area 24
S¢ ;
Jd .

Sensitivity adjustor )

5
T
4 Light indicator
8 M18x1 69
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DC-Switching Models, plastic, radial type

Cable type Connector type
Without potentiometer
E3F2-R2R41 E3F2-R2R141-P1
T, -0
. 73 . 47dia
64.9 4.8 dia ] 62 jort optical
optical 423 ©l @ area
42.3 g area 04 3 X b I - S
© Y] R (2}
87 S| o o s 2 -
<| -
‘ SRiE=g=a = & ek
M= € i 1O
~ 5 Light indicator 3.45
| Light indicator 3.45 6.9 |4 M18x1 6g
69 |4 M18x1 6g 8
8 8 L
With potentiometer
E3F2-DS30041-P1
N TI,HH
73
el 62 | 47dia
optica 49.3 o onti
ptical
area o4 42.3 © g area
g 37 é g 24 g
N S| @
() b s < N
3 ! Cre BT rRE| — I\ y
: ] 2t L)
| 3.45 5 Sensitivity adjustor 3.45
6.9 4 e . 69| 4 Light indicator
8 S.enS|.t|V|Fy adjustor o M18x1 6g
Light indicator
M18x1 6g

E3F2
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DC-Switching Models, metal (brass and stainless steel), axial type

Cable type | Connector type
Without potentiometer
E3F2-700-M E3F2-70-S E3F2-700-M1-M E3F2-700-M1-S
E3F2-10C-M E3F2-10C-M1-M
E3F2-R2RJ4-M1-M E3F2-R2R14-M1-S

E3F2-R2R4-S

E3F2-R2R4-M
E3F2-DS1004-S

E3F2-DS1004-M
E3F2-LS10004-M
E3F2-R4J4F-M

B
64.9 4.8 dia
42.3 S| optical
37 S| «| area 24
S ©
= B
£ N oM

Light indicator
M18x1 6g

E3F2-DS1004-M1-M
E3F2-LS1004-M1-M
E3F2-R4C4F-M1-M

E3F2-DS10014-M1-S

—~ 4.8 dia

65.5

42.3

37

optical
area 24

M12x1 6g
16.4 dia

27.7
6.2
M

M18x1 6g

Light indicator

With potentiometer

E3F2-DS304-M E3F2-DS304-S

E3F2-R44-M
E3F2-D10J4-M

64.9
49.3 4.8 dia
42.3 @ optical
37 c g area
< ¢

;;
27.7

Sensitivity adjustor
Light indicator
M18x1 6g

E3F2-R414-M1-M
E3F2-D10J4-M1-M

E3F2-DS3004-M1-M  E3F2-DS304-M1-S

| 4.8dia

optical
area 24

M12x1 6g
16.4 dia

oLl

27.7

Sensitivity adjustor
Light indicator
M18x1 6g
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DC-Switching Models, metal (brass and stainless steel), radial type

| Connector type

Cable type
Without potentiometer
E3F2-R2R41-M E3F2-R2R141-S E3F2-R2RC41-M1 E3F2-R2R(141-M1-S
T8
76 .
64.9 4.8 dia 65.5 — 4.8 dia
. 2 optical
4;2.3 . g gf}égzal o 2273 g § aEea
7 E A A - — N o 24 N
S N
< |2 5| ° 2
___F R g . I ™~ :
< NP C{ I | N D)
Light indicator 6.9 Light indicator 3.45
M18x1 6g M18x1.6g
With potentiometer
E3F2-DS30041-M  E3F2-DS30041-S E3F2-DS30041-M1-M E3F2-DS30041-M1-S
4.8 dia ) 4.8 dia
© optical o optical
: 3 area O g
5 —- 3 area
a7 g3 ZE 53 BT
< 2 T s\ 8 -
I ~ r
Hiiee=1 & | €
6.9 Sensitivity adjustor 3.45 69 | |4 Sensitivity adjustor 3.45
Light indicator Light indicator
M18x1 6g M18x1 6g
AC-Switching Models, plastic, axial type
Cable type
Without potentiometer
E3F2-3Z0]
E3F2-R2Z01
E3F2-DS10ZC-N
90
67.3
62 5 dia.
M18 x 1 6g
7( ] 24
SR i ==
4 %ﬁ g
16.8 dia. \&; '
22
| 3.1 optical zone
\+/
: —H=e==

E3F2
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Accessories (Order Separately)

Reflectors

.7

L

le— 29—

14"

4.5 —t
3.4

& o .
8 N § —3—
g s
a B <
=~ g s °
k] E e
> K
2
2
g f
q 5 o
g ¢
= -t
+
w0
et S
@
o
~ 8 A*
0 @
o o
82

-

Stainless steel
(SUS304)

100

for M3

(]
2 0
5 om
82 <
=2y
oy
- s
SR
™ t Q@ |
o 2eE5 |X
& 558 g
b4 2o (@
w w
~ 0
o 3
ot ! =1
IN - Jr
©
_nln
0 ©
B T
S
£ P
]
(2]
wn
(0]
2 »
ceQ
o3 <
= O g
558
T3S
s = O »n o
g 23¢ |& i
& D @ & -
™ M ™ ™
W w w w

Tape Reflectors

[0 (]
[} (9]
53 ~ 28
~ <8 ° /
S / !
I
! .
o ! = o
c 9O
B8 “ 2 £
=& I T3
&z I
o a |
|
, - -
AR REE !
! I
| — |
L < L &
LI ! =
ol se
- oN
(2]} (/2]
x x
-3 -3
[x¢] [3¢]
w w
8
=
H
g
< @
=) 2
2
| ~ 2
t 2
T
_ 3
8
°
| S |
@ ..
T
e,
R et
-
[3¢]
w
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Installation
Mounting Bracket Lens Cap
Y92E-B18 E39-F31

j—— 32402 =] Glass plate

17 max

Metal rim  Gasket E3F2

4 A e
u U SAFSEn | m—

Note:

Hexagon bolt: M5 x 32
Material: plastic
Mounting Bracket
Y92E-G18

Approx. 35

23.5
20.5
Sensor tightening nut
Two tightening nuts 30
30 30

30 ‘ M24x1.5 5

I~

X [ T3
[

Slit (for precision detection with E3F2-100)
E39-ES18

|<—16—>

—>|1<—
24

L]

E3F2 A-41



Precautions

OMmRON

The E3F2 Photoelectric Sensor is not a safety component for ensur-
ing the safety of people which is defined in EC directive (91/368/
EEC) and covered by separate European standards or by any other
regulations or standards.

Degree of protection

The E3F2 photoelectric sensors have a degree of protection rated
with IP67. In this case, the sensors have passed the OMRON heat
shock test before the IP67-test of IEC 60529 (submersion at 1m
water depth for 30 min). Afterwards the sensors have been tested
according to the OMRON waterproof test.

Heat shock: Alternating, fast temperature changes between
-25°C and +55°C are executed for 5 cycles and 1 hour
for each temperature. Function and isolation are
checked.

Water proof:The sensors are submerged alternating in water of
+2°C and +55°C. 20 cycles with 1 hour for each tem-
perature are executed. Function, water tightness and
electrical isolation are checked.

Do not expose the photoelectric sensor to excessive shock during
installation, keeping within IP 67 standards.

Wiring

I the input/output lines of the photoelectric sensor are placed in the
same conduit or duct as power lines or high-voltage lines, the photo-
electric sensor could be induced to malfunction, or even be damaged

by electrical noise. Separate the wiring, or use shielded lines as
input/output lines to the photoelectric sensor.

Do not connect the black wire to the brown wire without a load. Direct
connection of these wires may damage the photoelectric sensor (AC
switching type).

Brown
Load
Sensor E\/ 24 to 240 VAC
Black
Blue

When using the photoelectric sensor in the vicinity of an inverter
motor, ensure to connect the protective earth ground wire of the
motor to earth. Failure to ground the motor may result in malfunction
of the sensor.

When you use the photoelectric sensor at temperatures exceeding
45°C, the load current must be within the described values as shown
in the figure below.

Load current (mA)

45 55
Operating temperature (°C)

Installation
Do not exceed a torque of

¢ 2.0 Nm ( 20 kgf cm) when tightening mounting nuts for plastic mod-
els

* 20.0 Nm (200 kgf cm) when tightening mounting nuts for metal mod-

)

4 “L\\\

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. E224-E2-03

In the interest of product improvement, specifications are subject to change without notice.
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General purpose sensors in compact plastic housing

E3Z

* Compact housing size and high power
LED for excellent performance-size
ratio

* |P67 and IP69k for highest protection

in wet environments
Basic
pe/forman(:e

Easy-to-
operate

Reliability )

Basic performance Through-beam Model

§

o
IMENSIoNS 44 4mm 20mm
|- -~

Retroreflective model
(with MSR function)

31mm

Distance-setting model

! Diffuse-reflective model

High protection against water and dust contami- High immunity to electrical interference, such
nants as inverter drives.

Reliability

( \
Eliminates the influ- ‘ B L
ence of installation s 120
and on-site condi- 2 1%
tions, thus increasing c 80
the reliability of the § &
line. g 40

£ 20

0
\_ Inverter frequency (kHz)
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Stability

E3Z-series reliability
covers a wide range
of object/background
combinations,

SO ensuring stable
detection regardless
of workpiece color or
reflectivity.

Environmental
protection

Photoelectric Sensor
with Built-in Amplifier

D

This ECO label is indicated on
products that meet the environmental
standards established by OMRON.

Foreground Suppression & Background Suppression

o

E3Z is environmental-friendly, energy-saving.

Power Consumption Comparison

Conventional sensor

Approx.30 o/O |eSS

X . . I
* The above figure is based on measurement under normal operating conditions.

Packed in "combustible" polyethylene bags
free of Styrofoam. *

Saves energy *

10-quantity packing reduces waste cartons.

* If this bag
. minimal.

Recvcled paper is used.

Standard models provided with a 0.5-m cable are On-going elimination of materials containing
available for the elimination of unnecessary ca- lead.

ble length.

Uses environmentally frj’efn&y lead-free solder.
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Narrow Beam

model

Ideal for detecting
small objects with a
small spot:

@®Tiny objects as little as
0.1 mm in diameter can
be detected with its 2.5-
mm dia. spot.

® The thin beam enables
detection through gaps
or small holes.

@ The high-intensity spot
of light enables visual
alignment of sensing
spot position.

Transparent

PET bottles

Stable detection of
recyclable thin-wall
PET bottles.

Standard-size trans-

parent object sensor
® Uses OMRON's unique

optical system ("Inner
View") that can detect
various shapes of PET
bottles and transparent
objects.

@ Detects a wide range of
bottles regardless of size
and facets

Fork Sensor,
single and dual

beam versions

Fork design
eliminates the need
for optical axis

adjustment.
@® Two-axis models also

available.
@ Ideal for limit of travel
monitoring.
@ Condition monitoring.
@ Flag” identification.

E3Z
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Applications

E3Z-LS background and foreground suppression models
Detecting covers on cosmetic products | Detecting pastries on conveyor belts Detecting packaged chewing gum or candy

U

E3Z-L narrow beam models
Checking for straws Determining front/back or orientation of | Detecting uneven joints
floppy disks

(Sensing at angle)l

E3Z-B transparent object model

Transparent PET Bottle-related Detection | Transparent PET Bottle related Detection | Detection of films and glass plates

- One bottle - Multiple bottles (Stocker)
-

E3Z-G grooved type model
Crane and automated warehouse conveyor table passage inspection and positioning.

Grooved-Type
Photoelectric Sensor
E3Z-G

A-46 Standard Photoelectric Sensors



Ordering Information

OMmRON

Sensors 1 Red light ] Infrared light
Sensor type Shape Connection method Sensing distance Model
yp P 9 NPN output PNP output
Pre-wired models E3Z-T62 E3Z-T82
(2m)*1 E3Z-T62-G0*2 | E3Z-T82-G0
9% | 30m
Connector tvoe E3Z-T67 E3Z-T87
P E3Z-T67-GO | E3Z-T87-GO
Through-beam m — Q gi;‘;{';ed models ] 1500 E3Z-T61 E3Z-T81
Connector type E3Z-T66 E3Z-T86
Pl’e-V\iIl’ed models E3Z-T61A E3Z-T81A
(2 m) 1 C] 10m
Connector type E3Z-T66A E3Z-T86A
Retroreflective Pre-wired (2 m)*1 4 E3Z-R61 E3Z-R81
; 1 « m
mOd?I (with M.S.R. gﬂl — 3 Connector type I [100mm] *4 | E3Z-R66 E3Z-R86
function)
Pl’e-V\ill’ed models o E3Z-D61 E3Z-D81
(2m)*1 5 to 100 mm (wide view
. . . Connector type E3Z-D66 E3Z-D86
Diffuse-reflective iy Pre-wired models
@ m)1, *5 im E3Z-D62 E3Z-D82
Connector type E3Z-D67 E3Z-D87
Thin beam type . '(Zr%‘;i';ed models E3Z-L61 E3Z-L81
i — 90+30mm
reflective model Connector type E3Z-L66 E3Z-L86
Pre-wired models 20 mm 40 mm 200 mm - ncdent
(2 m)*1 BGS (at min. sgggg)(at . seting) : lhrelsghhgl‘lj (fi)‘(ed) E3Z-LS61 E3Z-LS81
Distance-settable - m :F: : e semn:;: i
Connector type < ———  |E3Z-LS66  |E3Z-LS86
Transparent PET Pre-wired (2 m)*1 *4 | E3Z-B61 E3Z-B81
P Connector type 500mm [80mm] E3Z-B66 E3Z-B86
potte type etro- fo- @ = E] Pre-wired models
flective model (with- @ m)*1 J2m [00mm] *4 | E3Z-B62 E3Z-B82
outM.S.R. function) "3 [Connector type E3Z-B67 E3Z-B87
Grooved type 1 | Pre-wired models E3Z-G61 E3Z-G81
g 2 ] (2 m)*1 . E3Z-G62 E3Z-G82
tmh:)%t;?h-beam L 11 junction connector e Ed2ollghl ] E32-G81-M3J
2 E3Z-G62-M3J | E3Z-G82-M3J

*1. Models provided with a 0.5-m cable are available. When ordering, specify the cable length by adding the code "0.5M" to the model number (e.g., E3Z-T61 0.5M).

*2.
*3.
*4.

flector.
*5.

Accessories (Order Separately)

The connector joint type is available M12. Its model ends with -M1. (Example: E3Z-T61-M1J)

With ,,Emission Stop* feature. Can be used to force a state change at the receiver (Sensor function test).
Not attached. Please purchase the optional reflector (9 types) according to your application.
The sensing distance specified is possible when the E39-R1S used. Figure in parentheses indicate the minimum required distance between the Sensor and Re-

Slits
Slit width ST Gl EmeD ({§ate) Minimum sensing object (typical) Model Quantity
E3Z-TCD) E3Z-TCTIA
0.5 mm dia. 50 mm 35 mm 0.2 mm dia. E39-S65A
1-mm dia. 200 mm 150 mm 0.4 mm dia. E39-S65B
2-mm dia. 800 mm 550 mm 0.7 mm dia. E39-S65C One set (contains slits for both
0.5x 10 mm 1m 700 mm 0.2 mm dia. E39-S65D the emitter and receiver)
1x10 mm 22m 1.5m 0.5 mm dia. E39-S65E
2x10 mm 5m 35m 0.8 mm dia. E39-S65F
E3Z A-47
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Reflectors
Not provided with retroreflective models
Name Sensing distance (typical) * Model Quantity Remarks
3 m [100 mm] (Rated value) E39-R1 1
4 m [100 mm] (Rated value) E39-R1S 1
500 mm [80 mm] for E3Z-B11/6
Reflectors 2m [100 mm] ES9-R1S ! for E3Z-B12/7
5m [100 mm] E39-R2 1
2.5 m [100 mm] E39-R9 1
3.5 m [100 mm] E39-R10 1
. 500 mm [80 mm] for E3Z-B11/6
Fog preventing 2 m [100 mm] E39-R1K 1 for E32-BL12/7
Small reflector 1.5 m [50 mm] E39-R3 1
700 mm [150 mm] E39-RS1 1
Tape Reflector 1.1 m [150 mm] E39-RS2 1
1.4 m [150 mm] E39-RS3 1

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
Note: 1.When using the reflector of other than the rated value, set the sensing distance to about 0.7 times of the typical example as a guideline.
2 .For details, refer to the "Reflector list".

Mutual interference prevention filter

Sensing distance Shape/dimensions Model Quantity Remarks
4.9
Y *T Can be used with the through-beam E3Z-TLIJA.
H‘ 1»_ 2 sets each for emit- | The arrow represents the polarizing direction.
3m ‘ E39-E11 ters and receivers Changing the polarizing direction of the two adja-
314 112 (total of 4 pcs.) cent emitters and receivers prevents mutual in-
' 02 terference.
:
Mounting Brackets
Shape Model Quantity Remarks Shape Model Quantity Remarks
e
i »~ | E39-L153 1
&
~ Mounting Brackets E39-L150 One set
o
- E39-L104 1 Sensor adjuster
o Easy mounting to alumi-
num frame/rail of conveyor
or like, easy adjustment.
For left-to-right adjustment
0-L43 1 Horizontal type mounting E39-L151 One set
, bracket
-~ ] L]
E39-L142 1 Horlzotr:tal It(ype protective | Sensor adjuster
- e cover bracket Easy mounting to alumi-
|l d .
E39-L93(] One set nurpframe/rall gf conveyor
Iy or like, easy adjustment.
i For vertical angle adjust-
' E39-L44 1 Rear mounting bracket ment
“y
. o | |
m]l. , E39-L98 1 Protective cover bracket s/ E39-L144 Vertical protective cover
i LS bracket

2 .For details, refer to the "Mounting bracket list".

Note: 1 .If a through-beam model is used, order two Mounting Brackets for the emitter and receiver respectively.
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Sensor I/0 Connectors

Size Cable type Shape Cable length Model
XS3F-M421-402-A
Straiont o XS3F-M421-405-A
" Fm | e type RGSFWAZ2G00 A
L-shaped 2m - -402-
Standard cabl 5m XS3F-M422-405-A
andard cable
Straight 2m XS2F-D421-DCO-A
XS2F-D421- -A
M12 (for -M1J) 5m 3-wire type S Geo
2m XS2F-D422-DCO0-A
L-shaped
5m XS2F-D422-GCO-A
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Rating/performance

OMmRON

3m (100 mm) *

Sensor type Through-beam Retroreflective Diffuse-reflective
model (with
M.S.R. func- wide-beam | standard-beam
tion)
Model | NPN output | E3Z-T62/T67 E3Z-T61/T66 |E3Z-T61A/T66A| E3Z-R61/R66 | E3Z-D61/D66 | E3Z-D62/D67
Item PNP output | E3Z-T82/T87 E3Z-T81/T86 |E3Z-T81A/T86A| E3Z-R81/R86 | E3Z-D81/D86 | E3Z-D82/D87
Sensing distance 30 m 15m 10m 4 m (100 mm) * | 100 mm (White | 1 m (White pa-
(When using paper 100 x 100 | per 300 x 300
the E39-R1S) | mm) mm)

(When using
the E39-R1)
Setting range
Reflectivity characteristic
Spot Diameter
Standard sensing object Opaque: 12-mm dia. min. Opaque: 75-
mm dia. min.
Min. sensing object
Differential distance 20% max. of sensing distance
Directional angle Both emitter and Both emitter 2°to 10°
receiver: 3° to 15° and
receiver: 3° to
50
Light source (wave length) | Infrared LED Infrared LED Red LED Red LED Infrared LED
(870 nm) (860 nm) (700 nm) (680 nm) (860 nm)
Power supply voltage 12 to 24 VDC +10%, ripple (p-p) : 10% max.
Current consumption emitter: 15 mA receiver: 20 mA ‘ 30 mA max.

Control output

Load power supply voltage 26.4 VDC max., load current 100 mA max. (residual voltage 2 V max.) Open
collector output type (depends on the NPN/PNP output format) Light-ON/Dark-ON switch selectable

BGS / FGS selection

Protective circuits

Reverse polari-
ty protection,
output short-cir-
cuit protection,
mutual interfer-
ence preven-
tion, output
reverse protec-
tion

Protection from

load short-circuit

and reversed power supply con-

nection

Reverse polarity protection, output short-circuit pro-
tection, mutual interference prevention, output re-
verse protection

Response time

Operation or re-
set: 2 ms max.

Operation or reset: 1 ms max.

Sensitivity adjustment

Single-turn adjustment

Ambient illuminance

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

Ambient temperature

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

Ambient humidity

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

Insulation resistance

20 MQmin. at 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
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Rating/performance

OMmRON

Diffuse- . Retro-reflective for PET bottles
reflective D'S:ta’:;e' (without MSR function) Grooved-type
settable
narrow-beam standard-beam wide-beam
E3Z-L61/66 E3Z-LS61/66 E3Z-B61/66 E3Z-B62/67 E3Z-G61 E3Z-G62
E3Z-L81/86 E3Z-LS81/86 E3Z-B81/86 E3Z-B82/87 E3Z-G81 E3Z-G82
90 + 30 mm BGS: White or black paper (100 x 100 mm): | 500 mm 2m (100 mm) * |25 mm
(White paper 20 mm to set distance (80 mm) * (Whenusing the
100 x 100 mm) | FGS: White paper (100 x 100 mm): (When using the | E39-R1S)
Set distance to 200 mm min. E39-R1S)

Black paper (100 x 100 mm): Set distance to
160 mm min.

1 optical axis

2 optical axis

White paper (100 x 100 mm): 40 to 200 mm
Black paper (100 x 100 mm): 40 to 160 mm

Refer to

the diagram
~Hysteresis
Difference vs.
Sensing
Distance”

Black/white-error:
10% of set distance max.

2.5 mm dia.
(when sensing
distance is

90 mm)

Transparent round PET bottle
500 ml (65 mm dia.)

0.1 mm dia.
(copper wire)

Red LED Red LED Red LED Infrared LED

(650 nm) (680 nm) (660 nm) (860 nm)

12 to 24 VDC +10%, ripple (p-p) : 10% max.

30 mA max ‘ 25 mA max. ‘ 40 mA max.

Load power supply voltage 26.4 VDC max., load current 100 mA max. (residual voltage 2 V max.) Open collector output type
(depends on the NPN/PNP output format) Light-ON/Dark-ON switch selectable

BGS: Open or connected to GND
FGS: Connected to Vcc

Reverse polarity protection, output short-circuit protection, mutual interference prevention

Operation or reset: 1 ms max.

Single-turn
adjustment

five-turn endless adjuster

Single-turn adjustment

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

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

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

20 M min. at 500 VDC

1,000 VAC at 50/60 Hz for 1 minute

E3Z
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Rating/performance

Sensor type Through-beam Retroreflective Diffuse-reflective
model (with
M.S.R. func- wide-beam | standard-beam
tion)

Model | NPN output | E3Z-T62/T67 E3Z-T61/T66 |E3Z-T61A/T66A| E3Z-R61/R66 | E3Z-D61/D66 | E3Z-D62/D67
Item PNP output | E3Z-T82/T87 E3Z-T81/T86 |E3Z-T81A/T86A| E3Z-R81/R86 | E3Z-D81/D86 | E3Z-D82/D87
Vibration resistance 10 to 55 Hz, 1.5-mm or 300m/s2 double amplitude for 2 hours each in X, Y, and Z directions
Shock resistance Destruction: 500 m/s® for 3 times each in X, Y, and Z directions
Protective structure IEC 60529 IP67, IP69k after DIN 40050 part 9
Connection method Pre-wired (standard length: 2 m/500 mm)/M8 connector
Indicator lamp Operation indicator (orange), stability indicator (green) [Note that the emitter has the power indicator

(orange) only]
Weight | Pre-wired Approx. 120 g 659
(Packed | models (with
state) 2-m cable)
Connector type 30¢g Approx. 20 g
Material | Case PBT (polybutylene terephthalate)
Lens Denatured poly- | Methacylate resin
acrylate resin

Accessories Instruction manual (The Reflector or Mounting Bracket is not provided with any of the above models.)
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Rating/performance

Diffuse- Distance- Retro-reflective for PET bottles Grooved-type
reflective settable (without MSR function)
narrow-beam standard-beam wide-beam
E3Z-L61/66 E3Z-LS61/66 E3Z-B61/66 E3Z-B62/67 E3Z-G61 E3Z-G62
E3Z-L81/86 E3Z-LS81/86 E3Z-B81/86 E3Z-B82/87 E3Z-G81 E3Z-G82

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

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

IEC 60529 IP67 IEC 60529 IP64

Pre-wired (standard length: 2 m/500 mm)/M8 connector Pull-out cable type (standard ca-
ble length: 2 m/500 mm) / connec-

tor relay type (standard cable
length: 300 mm

Operation indicator (orange), stability indicator (green) Operation indicator (orange)
Approx. 65 ¢ 659

Approx. 20 ¢ 30g

PBT (polybutylene terephthalate) ABS

Methacylate Denaturated polyallylate Methacylate resin

resin

Instruction manual (The Reflector or Mounting Bracket is not provided with any of the above models.)
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Caracteristic data (typical)

Operating Range

Narrow-beam Retroreflective Models for transparent objects
E37-L E3Z-BJ1/BI6 + E39-R1S E3Z-B12/B17 + E39-R1S
(optional reflector) (optional reflector)
E 10['Sensing obiect: E 59[Reflector: E39-R1S T T 80[Reflector: E39-R1S -
b = N [ = L e =
> > X > 4
S 6 |:| 8 30 ﬂ 3 / L #ﬂ
s X+ S L \ =X § 40 A X
8 4 R \ B 7~ \
2 10 \ 20
N
° R_2 760 80 100 120 140160 ’ o e i 25 ’ I 4
-2 Distance X (mm) -10 /' Distance X (m) 20 Distance X (m)
-4 -20 \\ / 40 \ /
N\ i N /
-6 -30
500-mm - 60 \ \
-8 -40 2-m type
.10 40 ‘ .80

Distance-setting

E3Z-LS [BGS] E3Z-LS [FGS]
€ 8 ____ 'Setdistance:40mm, 200mm| € 2° ] Set distance: 40 mm, 200 mm
£ Y Sensing object: White paper, £ y  Sensing object: White paper,
>~ 6 — 100 x 100 mm > 15[ = WD w3 WD e
[ X Q X ‘ . .

2 e 200-mm set distance 7
S 4 5 S 10 =
e | A . 2 WA
«ES B L2 W 200-mm setting E s dezsma ), 4
0] i () - NS v
& 40-rrcm setting o} Wi
0 50 100 150 200 250 0 200 400 £\ 600 800
Distance X (mm) ~_— ‘ A \\Distance X (mm
ol -5 S
AW | Y
4 10 40-mm set distance N
\\ \\\
6 -15 \
8 -20
Excess Gain vs. Distance
Through-beam Through-beam Retroreflective Models
E3Z-TC1(TO6) E3Z-TCA E3Z-RJ1(R6) + Reflectors

0100 —

2 1,600 2100

g 70 E 5 70

= 50 = 50

K 51,400 <

S 30 I S 30

@ ~~ 3 a

§ \ 21200 8 N

=y <
w 10 = = w 10 < b
N ~
7 NG g 1,000 7 NN NN
5 AN = 5 N\, N\ AN
NC o 500 \\ \\ \\ N
3 o) A\
. o \ 8 N\ N [\ Esore

Operatir .

o - 600 e WS
07 o s e
05 400 0.5[——— E39-R3 E39-R1S
0.3 E39-R1

200 08

0.1 0.1
0 10 20 30 40 50 60 0 10 20 30 20 50 0 2 4 6 8 10
Distance X (m) Distance X (m) Distance X (m)
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Narrow-beam

Diffuse-reflective Diffuse-reflective
E3Z-DC11(DIJ6) E3Z-D12(D17) E3Z-L
% 1(7)8 FSensing object: 300 x 300 mm white paper % 98 FSensing object: 300 x 300 mm white paper ——] 5 1(7)8
E 50 ‘E‘ 50 8 50
S 30 S 30 S 5
@ @ S
g 8 \ 2
[} o
aj 10 S d 10 \C $ 10 /\ NG
7 \\\ 7 N « 7 "’ \\\
5 ~ 5 N 5 } BN
3 3 \\ 3 I
l(e)‘;/):‘ralin? \\‘\ gszlranqg \\‘\ gsglra"oq ) \‘
07 = 07 — 07
0.5 0.5 0.5
0.3 0.3 0.3
0.1 01 0.1
0 50 100 150 200 250 300 0 0.5 1 15 2 25 o 50 700 150 500
Distance X (m) Distance X (m) Distance (mm)
Retro-reflective for transparent objects
E3Z-B[01/B16 + E39-R1S E3Z-B12/B17 + E39-R1S
(optional reflector) (optional reflector)
5% ERL
£ 50 £ 5
o o
8 30 2 30
3 3 ;
-m type
T 10 N € 10 i N A
7 N 7 \F
5 \\ 500-mm type— 5 \\
3 \ 3 \
Y \
1 \ 1 \
0.7 Y 0.7
0.5 \ 0.5
0.3 0.3
0.1 0.1
0.5 1 15 2 1 2 3 4
Distance (m) Distance (m)
Distance vs. Size
Diffuse-reflective Diffuse-reflective Narrow-beam
E3Z-D11(D6) E3Z-D12(D17) E3Z-L
'§350 ‘ 1 ‘ 45 ‘ gzoo
£ d ) £ Id A =180
8300} o White paper g 41 v g /
8 — Sas ~d~| L e §160
§250 — |_— SUS (glossy surface) g / SUS (glossy surface) g 10 /
3
200 / / // 120
/ 25
/ / 100
150 2 // 80
15
100 / | : 60
/ ’ // White paper ‘0
50 o —
/ Bagicalbel 05 // Black carbon{ 20
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 0 20 40 60 80 100 120
Side length (one side) of sensing object: d (mm) Side length (one side) of sensing object: d (mm) Sensing object size (mm)
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Spot diameter vs. Distance

Narrow-beam Distance setting
E3Z-L E3Z-LS
E‘ 6 £ 20
Y / 5
g 5 8
£ / 216 ,/
g s
= 4 i\ / 214 ]
2 2
@ @12
N
8 AN 10 //
8 ~
2 L~
6
1 4
2
0 20 40 60 80 100 120 140 160 o 50 100 150 200 250 300
Distance (mm) Sensing object size (mm)
Differential travel / Hysteresis vs. Distance
Narrow-beam Distance setting
E3Z-L E3Z-LS
€ 30 g 10
£ T 9
8 25 €
5 g °®
2 N 2 7
e 3 Black paper
o 6
z \
15 5 //——

4 /
10 3 /
/ / White|paper

5 2 {
\/ 1 / d

" .-_/ /'—/

0 50 100 150 0 50 100 150 200 250
Distance (mm) Sensing distance (mm)
Inclination Characteristics Short-distance Characteristics
Distance setting Distance setting
E3Z-LS E3Z-LS
Vertical Horizontal
= T T T T T = . - . T ; =250 - S
g2 Set distance: 40 mm, 200 mm 220 Set distance: 40 mm, 200 mm £ Set distance: 40 mm N\
o Sensing object: White paper, o] Sensing object: White paper, = Set distance: 200 mm 7
o 15 i 2 15 4 © .
€ 100 mm x 100 mm < 100 mm x 100 mm ] 199 mm 185 mm
5 ‘ 5 £200
g1 ! g 10 3
=4 - H =4 j=2}
% 200-mm set distance % AR et Sl g
5 5 = 5 5 =
2 $'-~\:‘->.. 40-mm set distance E, o _\: %150
7} 7] e
S 0 =4=Z---_ S 0 =
7] T— === 7] —
S -5 — 3 5 Horizontal 100
% Vertical % orizpnia 200-mm set distance
o o ‘ Inclination
10— Inclination -10
Mm L +0 50 40 mm 36 mm
15 = \'/L.e s 7 N i \
i 29 \ 4 mm
wol el | ol e oL \orm 2o\ *1
40 -30 -20 -10 O 10 20 30 40 40 -30 20 -10 O 10 20 30 40 White paper White paper Black paper Black paper
Sensing object size (mm) Sensing object size (mm) Material
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FGS Mode Set Distance vs. Sensing Range

Distance setting

Paper

X o 9 9o 9o 9 9 9 9
CO

Bla

(mm)

distance

(mm)

distance

Set

Sensing Distance vs. Material
Distance setting

E3Z-LS

At Set Distance of 200 mm

At Set Distance of 40 mm

o
< o

N
N/._ccc 90UE)S!

ALMLMIMOBMOBNONONY £

c
)
>
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Output Circuit Diagram

OMmRON

NPN output
Output transis- . Mode selec- -
Model tor Status Timing chart tion switch Output circuit
Incident : Through-beam receiver Retroreflective model Diffuse-reflective model
Interrupted -= == 12t0 24 VDC
Operation N pd
ingicator ° 1 Operation Stability
. (orange)  OFF L ON 1 indicator indicator
Light ON Output ON (LIGHT ON) (orange) (green) 1 100 mA
transistor OFF—:l— Control output L Black ™. -
Main
E3Z-T61 Load  Operate 1 circuit & 2o
i (Relay)  Reset 1 Blue
E3Z-T66 (Between brown and black) 3
E3Z-T61A [ ov
E3Z-T66A Incident o T
E3Z-R61 Interrupted —:I—
E3Z-R66 Operation  ON
Eggggé '(g?;%agtg)f OFF D ON Connector Pin Arrangement
- Dark ON Output ON (DARK ON) Y0
E3Z-D62 transistor OFF:|—|:
E3Z-D67 Onerat ® o
E3Z-L61 boad ) reree —
E3Z-L66 ) Rt brown and black)
etween brown and blacl . f ;
E37-B61 Note: Terminal 2 is not used.
E3Z-B62 Through-beam emitter ———— B
E3Z-B66 bower « YA\ o
E3Z-B67 1 indicator t |
E3Z-G61 1 (orange) [ 1 Connector Pin Arrangement
Main 1 12t024 [e]e]
‘ circuit ‘ VD(? [OJN©)]
1 1
1 1
’ J\Blue Note: Terminal 2 and 4 are not used.
EAR FAR
Operation f—f———§
indicator ON
(orange) OFFD—
. L ON
Light ON Output  ON
transistor OFFD— (LIGHT ON)
Load (e.g. ON
relay) OFF
(Between brown and black) -
NEAR FAR Operation 24 Stability
Operation | indicator indicator
indicator ON (orange) (green) Pink
(orange) QFF_:|_ 1 I
D ON ! h I
Dark ON Output ~ ON Main i
tranZistor OFF—l:L (DARK ON) ‘ circuit output @,Bladk max. </
Load (e.g. ON ! L : E—:Wééisﬁi'
relay) OFF H A Zo —_BGS .
E3Z-LS61 (Between brown and black) | ,Js\Blud ov
E3Z-LS66 NEAR FAR VERY FAR -- == T
Operation |
indicator ON
orange; _:|_
. {orange) OFF L ON Connector Pin Arrangement
Light ON Output  ON LIGHT ON
transistor oFfp _:|_ ( ) @0
Load (e.g. ON ® 0
relay)  OFF
(Between brown and black)
NEAR FAR VERYFAR BGS: Either leave the pink wire (2) open or connect it to the blue wire (3).
Operation | FGS: Connect the pink wire (2) to the brown wire (1).
(orange) OFF
D ON
Dark ON Output ON
transistor OFFD_EL (DARK ON)
oAl e I |
relay)  OFF
(Between brown and black)
Incident ==
Imermmed_l:|_ ! ~ -~ +— 121024 VDC
pini S N e I L ON | TSzl .y
i ind Control output) (S1) | Black
Light ON Gontrol outout ON (LIGHT ON) &IC&IOF (Control output) ( )J4\ ac
Output transistor OFF—:I— Main ~
Operate : e cireuit x : 100ma| Load
Load p . max. (Relay)
(Relay) Hesgt : wo" (Control oulput),lz\Whlte(SZ)
E37-G62 (Between brown and black (white) ’
Incidentj_lz I & Zo!
Interrupted ! T !
Operation indicator ON :| | #Blue ov
(orange) OFF D ON __ __
Dark ON Control output ~~ ON (DARK ON) Connector Pin arrangement
Output transistor OFF—:I— 26
Load Operate
[ON©)
(Relay) Reset
(Between brown and black (white)
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PNP output

Model

Output transis-
tor Status

Timing chart

Mode selec-
tion switch

Output circuit

E3Z-T81
E3Z-T86
E3Z-T81A
E3Z-T86A
E3Z-R81
E3Z-R86
E3Z-D81
E3Z-D86
E3Z-D82
E3Z-D87
E3Z-L81
E3Z-L86
E3Z-B81
E3Z-B82
E3Z-B86
E3Z-B87
E3Z-G81

Light ON

Incident
Interrupted —:I—
Operation  ON
indicator OFF
ON
orF— 1

(orange)
Output
Operate
Reset

transistor
Load
(Between blue and black)

(Relay)

L ON
(LIGHT ON)

Through-beam receiver Retroreflective model Diffuse-reflective model

1 Operation
1 indicator
(orange)

Dark ON

Incident
Interrupted —:I—
Operation  ON
indicator OFF
ON
orrl [

(orange)
Output
Operate
Reset

transistor
Load
(Between blue and black)

(Relay)

D ON
(DARK ON)

B
4\ rown

12to 24 VDC

\lJ

Connector Pin Arrangement

B]C)
@

Note: Terminal 2 is not used.

Through-beam emitter

Power
\ indicator
1 (orange)
1
1

iaa

Main
circuit

L 12t024

vDC

Connector Pin Arrangement

00
@

Note: Terminal 2 and 4 are not used.

E3Z-LS81
E3Z-LS86

Light ON

Operation |
indicator ON

(orange) OFFD—
Output

ON
transistor g ]—

Load (e.g. ON

relay) OFF
(Between blue and black)

L ON
(LIGHT ON)

Dark ON

NEAR FAR
Operation |
indicator

ON
(orange) OFF _:|_

Output

ON
transistor OFF—l:L

Load (e.g. ON

relay)  OFF
(Between blue and black)

D ON
(DARK ON)

indicator
(orange)

Operation A

A Stability
indicator
(green)

121024 VDC

ABrown
1 T
'

Main
circuit

Light ON

NEAR FAR VERY FAR
Operation |

indicator ON :|
(orange) OFF
Output

ON
transistor OFF—:l—

Load (e.g. ON

relay)  OFF
(Between blue and black)

L ON
(LIGHT ON)

Dark ON

NEAR FAR VERY FAR
Operation |
indicator

sl o I s
(orange) OFF

Output

ON
transistor OFFD_EL
oA Al e I |
relay)  OFF

(Between blue and black)

D ON
(DARK ON)

Connector Pin Arrangement

©]0)]
(ON©)]

BGS: Either leave the pink wire (2) open or connect it to the blue wire (3).
FGS: Connect the pink wire (2) to the brown wire (1).

oV

E3Z-G82

Incident :I
Interrupted

Operation indicator ON :|
(orange) OFF

L ON

X
X

Operation

A\Brown

¢
x ZD:

Light ON

Control output

(LIGHT ON)

ON
Output transistor OFF _:l_

Load Operate
(Relay) Re:

set
(Between brown and black (white)

indicator

Dark ON

Incident

Interrupted

Operation indicator ON
(orange) OFF
Control output ON
Output transistor  OFF

Load
(Relay)

Operate

A
N —
N —

Reset
(Between brown and black (white)

D ON
(DARK ON)

[ N Awhite

12t024 VDC

Main
circuit

(Control outpu}r
1

\ Load
100 mA
max. (Relay)

< L 1
A 2o
| Black
O
(Control output)

1 max.

T w Load
: 100mA

%\Blue
T

Connector Pin arrangement

elo]
0)

(€]

oV

E3Z
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Connectors (Sensor I/O connectors)

Wire

o Class |Wire. outerjacket | Connector pin Application
®0 : — color No. Standard E3ZLS | E3z-G62/82
® O é = \é‘{ﬂge Brown @ Power supply (+V)
4 Black
J— White ® . BGS/ FGS Output 2
For DG selection (S2)
§§§Eim3§1318§2 Blue ® Power supply (0 V)
XS3F-M422-402-A Output 1
XS3F-M422-405-A Black ® Output (S1)
A-60
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Nomenclature:

OMmRON

Operation

Through-beam

E3Z-TCI Receiver
E3Z-TCIJA Receiver

Diffuse-reflective

E3Z-D1J
E3Z-L[1J

Slit for through-beam model (Optional accessory:
E39-S65A/B/C/D/E/F)

Retroreflective Models

E3Z-ROO
E3Z-B1

Stability indicator Operation indicator
(green) (orange)
Sensitivity adjuster
Operation selector

Distance-setting
E3Z-LSOC

Set distance adjuster
(5-turn endless
adjustment)
Stability indicator Operation indicator
(green) (orange)
Operation selector

BGS / FGS Application for distance setting E3Z-LS

Simple Detection of Glossy, Uneven Objects

BGS (Background Suppression)

(Slit) (Sensor)
Upper indented
Hook mounting portion
-
Protruding
portion
Slit Lower mounting ~ Sensor
dent portion

Mounting method

1. Hook the upper protruding
portions of the Slit to the up-
per indented mounting por-
tion of the Sensor and
adjust the position of the
Slit so that the Slit will be
parallel to the lens surface.

2. Press the lower protruding
portion of the Slit onto the
indented mounting portion
of the Sensor until the Slit
snaps in.

Mounting condition

Side view Front view

Demounting method
1. Press the upper portion of
the Slit.

2. Disconnect the lower pro-
truding portion of the Slit
from the Sensor and re-
move the Slit.

Distance threshold
(settable)

Incident light level threshold
(not settable)

(for Light-ON setting) Not sufficient incident Slightly insufficient
light margin incident light
Objects beyond the set distan- Unstable NEAR Unstable FAR Very insufficient
ce, such as the conveyor, will , Stable NEAR |, , Stable FAR !  incident light
not be detected. The hystere- T T T T T T
sis is 10% or less, so ataset ~ ON (incident) ! NEARregion | |  FARregion | |VERY FAR region!
distance of 40 mm, steps with t - ; P ; ‘ > :‘
a thickness of 4 mm can be de- ! ! ! : ;(for FGS only) :
tected on objects. Distance threshold Q’ BGS i i i i i i
N\ ™ \ I L L f |
Stabilit ON
Conveyor (background) (green)y OFF ! ) | v v !
OFF (interrupted) L/ON ! ! ! B B B
Operation  ON ¢ " i i i i
i i i i i
Selectable by Changing Cable Connection (orange)  OFF — : - - - -
Stability ON 1 F : : 1
FGS (Foreground Suppression) oo | Green OFF = T T }
’ Operation ON | ' L L L 4
(for Dark-ON setting) (orange)  OFF : : : : : |‘
Glossy, uneven objects are re- ' ' ' ' ' '
liably detected because the FGS i i i ! ! !
OFF (incident) status occurs Stability ON » ! ! T T T
only when the conveyor is de- ) ," (green) OFF ! 1 1 1 | |
tected, and ON (interrupted) ON (interupted) : L/ON ] oN | ! ] i ! !
status occurs only when an ob- ! 8‘:;&“:;” 1 1 T i 1 1
ject exists or when reflected F A = Distance threshold 9 OFF ; ; ‘ ‘ ; ‘
light is not returned to the Sen-  (incident) / Stability ON | r | ’ -
R T e Light level threshold 1 1 1 1 1 1
sor. (Depending on the shape Conveyor (background) (fxed) D/ON (green) OFF : : : : : :
gf the object, an. OFF-delay ON (interrupted) Operation ON —_— L ——
timer may be required.) (orange)  OFF

E3Z
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Precautions

OMmRON

A Caution

Do not connect an AC power supply to the Sensor. If AC pow-
er (100 VAC or more) is supplied to the Sensor, it may ex-
plode or burn.

Be sure to abide by the following precautions for the safe op-
eration of the Sensor.

Wiring

Power Supply Voltage and Output Load Power Supply Volt-
age

Make sure that the power supply to the Sensor is within the
rated voltage range. If a voltage exceeding the rated voltage

range is supplied to the Sensor, it may explode or burn.

Load Short-circuiting
Do not short-circuit the load, otherwise the Sensor may be

damaged.

Connection without Load
Do not connect the power supply to the Sensor with no load

connected, otherwise the internal elements may explode or
burn.

Operating Environment
Do not use the Sensor in locations with explosive or flamma-

ble gas.

Correct Use

Design
Power Reset Time
The Sensor is ready to operate 100 ms after the Sensor is

turned ON. If the load and Sensor are connected to indepen-
dent power supplies respectively, be sure to turn ON the Sen-
sor before supplying power to the load.

Wiring

Avoiding Malfunctions

If using the Photoelectric Sensor with an inverter or servomo-
tor, always ground the FG (frame ground) and G (ground) ter-

minals, otherwise the Sensor may malfunction.

Mounting
Mounting the Sensor
¢ |If Sensors are mounted face-to-face, make sure that the op-

tical axes are not in opposition to each other. Otherwise,
mutual interference may result.

* Always install the Sensor carefully so that the aperture an-
gle range of the Sensor will not cause it to be directly ex-
posed to intensive light, such as sunlight, fluorescent light,
or incandescent light.

¢ Do not strike the Photoelectric Sensor with a hammer or
any other tool during the installation of the Sensor, or the
Sensor will lose its water-resistive properties.

* Use M3 screws to mount the Sensor.
* When mounting the case, make sure that the tightening
torque applied to each screw does not exceed 0.54 Nm.

M8 Connector
¢ Always turn OFF the power supply to the Sensor before

connecting or disconnecting the metal connector.

* Hold the connector cover to connect or disconnect it.

* Secure the connector cover by hand. Do not use pliers, oth-
erwise the connector may be damaged.

¢ If the connector is not connected securely, it may be discon-
nected by vibration or the proper degree of protection of the
Sensor may not be maintained.

Distance setting models E3Z-LS
* Make sure that the sensing side of the Sensor is parallel

with the surface of the sensing objects. Normally, do not in-
cline the Sensor towards the sensing object.

\Sensing side

Su'rjace of sensing object

If the sensing object has a glossy surface, however, incline
the Sensor by 5° to 10° as shown in the illustration, provided
that the Sensor is not influenced by background objects.

/Glossy object
e [f there is a mirror-like object below the Sensor, the Sensor
may not operate stably. Therefore, incline the Sensor or

separate the Sensor from the mirror-like object as shown
below.

Sensing object Tl

Mirror-like object I
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* Do not install the Sensor in the wrong direction. Refer to the
following illustration.

\\I
Sensing,
N

Moving direction

Qbject Moving directi

oving direction

Install the Sensor as shown in the following illustration if
each sensing object greatly differs in color or material.

¥ Moving direction
¥ Moving direction

Adjustments-indicator operation

Distance threshold Incident light level threshold
(settable) (not settable)

Not sufficient incident Slightly insufficient
light margin incident light

Unstable NEAR Unstable FAR Very insufficient

= | Stable NEAR | n Stable FAR n | incident light |

T T T T T T

1 1 1 1 1 1

| NEAR region H FAR region || VERY FAR region |

! ! ! ! (for FGS only) !

BGS | i i i i i

Stability ON

(green)  OFF = : ; " " :

L/ON 1 ] ] ] ] i
Operation = ON ——on—o ! ! !

(orange)  OFF

(Stabilit)y ON ¢ ] : L L }

green OFF L L L s )

D/ON ] ] ] ] ] ]
Operation ON | ' . . . 4
(orange) _OFF —— —— :

i i i i i i

FGS : | | :
Stabilty ~ ON ‘ ‘ ‘ ‘ :

Lon | @ OFF - —— —— :
Operation  ON i i : : i i
(orange)  OFF - : : : : :
Stabilty ~ ON : : : : .

reen

D/ON @ ) OFF\ 1 1 1 | |
Operation  ON m——r | B
(orange)  OFF = - : : - -

Note: 1 .If the stability indicator is lit, the detection/no detection status is stable
within the rated ambient operating temperature (-25 to 55°C).

2 .The VERY FAR region is supported only for FGS. The incident light
threshold is fixed and cannot be set. The distance to the incident light
threshold depends on the color and gloss of the sensing object’s sur-
face.

Retro-reflective for transparent objects E3Z-B

Design
Bottles
The Sensor may be unable to achieve stable detection depen-

ding on the shape of bottles. Be sure to verify stable detection
before using the Sensor.

Mounting
Sensor Mounting
If the Sensor fails to provide stable detection due to the shape

of bottles, adjust the location and inclination of the Sensor.

Inspection and Maintenance
Cleaning
Never use paint thinners or other organic solvents to clean the

surface of the product.

E3Z
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Dimensions (Unit: mm)

Sensors
Through-beam o
Pre-wired Emitt T
mitter 10.8 10.4 2
E3Z-T61 JEA - .
E3Z-T81 x:’%g)‘d'cam’ Termi- | Specifica-
7. 17— nal No. tions
E3Z-T61A " v
Optical axis 2.1 Connector relay models +
= | ? E3Z-T61-M1J 2
T , 3 ov
18 11 ;
l i Vinyl-insulated round cable 4 -
15.5 ! with two conductors, 4 dia.; @

{ standard length: 0.3 m
X 9

Vinyl-insulated round cable with two conductors, 4 dia.
~— (0.2 mm?2 with 1.1-dia. insulator); standard length: 2 m

|«—20 —|
Operation indicator 1245
(orange) 8.8
3.2 43
. t 1 TN
Receiver 1(3-8 104 E: Hmﬁif Termi- | Specifica-
i ) I No. tions
S Operation selector na
Stability indicator (green) Sensing adjuster 1 Ry
i 17— Connector relay models 2 -
i i \ 217 (e,
Optical axis - E3Z-T61-M1J 3 ov
T 1 | I 4 Output
b N 31 254 ' i Vinyl-insulated round cable
18 1V1 o7 f - i | with three conductors, 4 dia.; (2) is a free terminal.
l 15.5 | \ standard length: 0.3 m
2-M3
Vinyl-insulated round cable with three conductors, 4 dia.
(0.2 mm?2 with 1.1-dia. insulator); standard length: 2 m
Through-beam —20—=
Connector type \
. f 1 T
E3Z-T66 Emitter 1(3.8 1(1.4 —»#@—
T
E3Z-T86 Power indicator
E3Z-T66A . l«—q7—=| (orange)
Vi S—
S

M8
connector

(orange)

3.2 4.3

i to1 %S
Receiver 105 104 I
E 2NN B 0
Stability indicator (green) Operation selector

nsing adjuster

[+—20 —|
Operation indicato# J2.45

2
Sel
—{7.2: 17—~

Optical axis
3
18 11

v

!

connector
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Retroreflective Models
Pre-wired g 12.45

E3Z-B61 ion indicator (orange)
E3Z-B62 32 43

E3Z-B81 *_ ) *:‘;% Sl Termi- | Specifica-
E3Z-B82 1%8 . L5 4%3 nal No. tions

Stability indicator (green) Operatign selector ~
E3Z-R61 Two, 7-dia. Sensing adjuster Connector relay models a
E32-R81 Receiver lenses (E3Z- 1T -M1J)
Optical axis Y ,..L... } } ov
| Vinyl-insulated round cable 4 Output

3 i with three conductors, 4 dia.; : :
' \ standard length: 0.3 m ® s a free terminal.

WIN| =

2.1

Diffuse-reflective f 4

18 4 \% T
Pre-wired | )| 155
E3Z-D61 ol

E3Z-D81 Emitter Vinyl-insulated round cable with three conductors, 4 dia.
E3Z-D62 (0.2 mm? with 1.1-dia. insulator); standard length: 2 m

E3Z-D82
E3Z-L61
E3Z-L81

Retroreflective Models

Connector type ]
E3Z-B66 Operation indicator (orange) P
E3Z-B67 32 43
E3Z-B86 S e
E3Z-B87 b it
E3Z-R66 = Stability indicator (green) Operation selector

Two, 7-dia. Sensing adjuster
EBZ- R86 lenses

Receiver B
Optical axis\( T 214

Diffuse-reflective
Connector type

E3Z-D66 i \©
E3Z-D86 Emitter [ 104  2-M3

E3Z-D67
E3Z-D87
E3Z-L66
E3Z-L86

-

@

P
L4

M8 connector

Distance-settable Models 20
Pre-wired models

E3Z-LS61
E3Z-LS81

Operation indicator [
(orange) ! 43

T T [0
10.8 10.4 S + =
i

Set distance adjuster Operation selector
Stability indicator (green)

le— 17—

2 lenses (7 dia.)

Receiver, 2.1 =
OTpticaI axis, |\
18 4 i 31 254 |
| 4 f t
135
Emitter |! Two, M3

4-dia, 4-core vinyl-insulated round cable
(conductor cross-sectional area: 0.2 mmz;
insulation diameter: 1.1 mm)

Standard length:2m /0.5 m
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Distance-settable Models

Connector type

E3Z-LS66
E3Z-LS86

Grooved-type Models

E3Z-G

Operation indicator.

(orange)

20

12.7

T T
10.8 10.4
PRl

4.3

Set distance adjuster

2 lenses (7 dia.)
Receiver PO S
O‘TM e
18 4 i
4 T f
135
e | ]
Emitter 10.4

Optical axis S1 *

"!' ‘mf/
~
m
=\
Qe B8

'wo, 4.5 dia.

Operation selector
Stability indicator (green)

ms
i

36

40

Q

@
1F

Operation Mode Selector

"Vinyl-insulated round cable of 4 dia. 4 cores conductor
cross-sectional area: 0.2mme; insulation diameter: 1.1mmStandard length: 2 m, 0.5 m"

)

e

Operation indicator (orange)

Note: 1. Itis in a reflection side.
2. Both 1 and 2-axis models have S1; only 2-axis models have S2.

S1 output: black
S2 output: white

Junction connector
(E3Z-G61-M3J)

"4-dia., 4-core vinyl-insulated

round cableStandard length: 0.3 m"

Accessories (Order Separately)

Slits

E39-S65A
E39-S65B
E39-S65C

322

/

4.54—3* oTz

Model DlmeAnS|on Material
E39-S65A 0.5-mmdia. | giainless
E39-S65B 1.0-mm dia. steel
E39-S65C 2.0-mmdia. | (SUS301)

Slits

E39-S65D
E39-S65E
E39-S65F

322 1

S

a5~

1

0.2
Model pimension | waterial
E39-S65D 0.5 Stainless
E30-S65E 1.0 steel
E39-S65F 2.0 (Susson)

Cat. No. E701-E2-01-X

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

In the interest of product improvement, specifications are subject to change without notice.
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Ultra small size sensors in plastic housing

E3T

e Ultra small size with high power pin
point LED where space is crucial

* 3.5 mm thin flat shape or 7 mm wide
side view shape

4 detection methods for selection according to work and space

Through- )
beam model

The side-view type has realized long, 1 m distance detection.
Furthermore, it can detect a small, 0.5 mm or less dia. work
with a pin-point beam (when slit is fitted). The visible light spot
and narrow-visibility beam ensure a stable detection of lead
frames and chip parts.

Limited
reflective
* model

Having the smallest size, this type can detect a merely 0.15
mm small object. In addition to this, it is insensitive to the
background and surrounding metal, thus, ensuring a stable
detection. The pin-point beam allows a clear vision of a red
light spot, facilitating a sensing position check.

Diffuse
reflective
~ model

3.5 mm thin size and can be installed to a gap etc. The pin-
point beam makes sensing position check easy, and the sen-
sor is insensitive to the background and surrounding metal,
ensuring stable detection.

P, N
N\

Retroreflective
\ model

The world first coaxial Retroreflective type in this size. When
used with a small reflector, this sensor completes 2 mm dia.
small work detection and 200 mm sensing distance. The
switch detects small works, such as IC chips on tape, and the
pin-point beam makes optical axis adjustment easy, achieving
stable detection.

E3T
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Application

Through-beam | Detection of passing/staying parts on parts
feeder
Stable detection of small works such as

chip parts

E3T-ST10J

Limited Detection of chip parts on tape (Taping ma-
reflective chine)
Can detect small parts on 1 mm dia.
small spots.
EST-SL10)
E3T-SL20]

Diffuse- Detection of seated wafer cassette
reflective Thin size. Can be mounted to a gap or
like.
E3T-FD10)
Retroreflective | Detection of stick full of ICs (IC handler/
Models

DIP.SOP)
Retroreflection halves wiring man-

hours.
T _ad

E3T-SR10J

The hyper LED issues a 0.8 mm dia. pin-point beam (E3T-SL1J) Small works can be detected

The hyper LED performs a high-output narrow-visibility beam
of 0.8 mm spot diameter (E3T-SL1J). A red spot can be seen
clearly and optical axis alignment and detection position
check become easy. Besides, the LED is insensitive to the
work color and background and can detect a small work se-
curely.

High output pin-point light source
LED (wave length: 650 mm)

One-chip photo IC ensures high reliability.
The incident photo diode and analog/digital signal processing
circuit are integrated densely into the one-chip fully custom-
ized IC in use. This photoelectric sensor has high reliability in
the ultra small size.

e
QY.

[ ]
The conventional LED emits light from The hyper LED emits light from a small point.
its surface. It has a large degree of It has a small degree of light dispersion,

light dispersion, increasing the loss achieving a loss-free, high-output, narrow-
when creating a small beam. visibility beam.

Visible spot

E3T-ST 4E|_ _<‘.=< 6-mm dia.

emitter 50mm ‘
150-pm-dia. !

Conventional through-
beam type

15 mm dia. max.

Equipped with OMRON's original FAQ, this
photoelectric sensor has achieved the

world's first coaxial retroreflective type.

The FAO (FREE ANGLE OPTICS), or special beam splitter
having multiple layers of dielectric films on a glass, has imple-
mented the ultra small coaxial retroreflection. It can detect a
small 2 mm dia. work, provides sensing position accuracy
equivalent to that of the through-beam type, reducing wiring
man-hours.
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Ordering Information

Sensors 1 Red light
Connection . . Model
Sensor type Shape method Sensing distance Output form NPN output *1 PNP output
Light ON E3T-ST11 E3T-ST13
Side-view - im
Dark ON E3T-ST12 E3T-ST14
Through-beam
Light ON E3T-FT11 E3T-FT13
Flat w — Q [ ]500mm
Dark ON E3T-FT12 E3T-FT14
Light ON E3T-SR11 E3T-SR13
Retroreflective Side-view m - E] Pre(—jwlired [1 200mm [10mm] *2
7 moaets DarkON | E3T-SRi2 E3T-SR14
Light ON E3T-FD11 E3T-FD13
Diffuse reflective Flat w = [5t0 30 mm
Dark ON E3T-FD12 E3T-FD14
Light ON E3T-SL11 E3T-SL13
[5to 15 mm
-— Dark ON E3T-SL12 E3T-SL14
Limited reflective | Side-view I -
J Light ON E3T-SL21 E3T-SL23
[[5t030 mm
‘ Dark ON E3T-SL22 E3T-SL24
*1. The robot cable type is available. Its type ends with "R". (Example: E3T-ST11R)
*2. Values in parentheses indicate the minimum required distance between the sensor and reflector.
Accessories (Order Separately)
Slits
o Sensingdistance | Minimum sensing .
Slit width . . : Model Quantity Remarks
(typical) object (typical)
0.5 mm dia. 100 mm 0.5 mm dia. (Plug-in type round slit)
. . E39-S63 One each for Emitter Can be used with the through-beam
1 mm dia. 300 mm 1 mm dia. and Receiver; common | E3T-ST1(.
0.5 mm dia. 50 mm 0.5 mm dia. with Slit widths of 1 dia. | (Plug-in type round slit)
E39-S64 and 0.5 dia. Can be used with the through-beam
1 mm dia. 100 mm 1 mm dia. E3T-FT10.
Reflectors
Name Sensing _dlstance Minimum sensing object Model Quantity Remarks
(typical) (typical)
200 mm [10 mm] * Attached to the E3T-SR10]
E39-R4 .
Small reflector (rated value) 2 mm dia. 1 Retroreflective model.
100 mm (10 mm)* E39-R37

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
Note: 1.When the reflector used is other than the supplied one, set the sensing distance to about 0.7 times of the typical example as a guideline.
2 . Refer to the "Reflector list".
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Sensitivity Adjustment Unit

Sensing distance (typical) Model Quantity Remarks
300 to 800 mm E39-E10 1 For E3T-ST10OJ
Shape Model Quantity Remarks
E39-L116
E39-L117 Can be used with the side-view E3T-SCII.
1
E39-L118
E39-L119
Can be used with the flat E3T-FI.
E39-L120

Note: 1 .If a through-beam model is used, order two Mounting Brackets for the emitter and receiver respectively.
2 .For details, refer to "Mounting bracket list".
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Rating/performance

E3T-LILICI]
ltem Through-beam Retroreflective Limited reflective Diffuse reflective
Side-view Flat Side-view Flat
NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP
Light-ON -ST11 | -ST13 | -FT11 | -FT13 | -SR11 | -SR13 | -SL11 | -SL13 | -SL21 | -SL23 | -FD11 | -FD13
Dark-ON -ST12 | -ST14 | -FT12 | -FT14 | -SR12 | -SR14 | -SL12 | -SL14 | -SL22 | -SL24 | -FD12 | -FD14
Sensing distance 1 m (Sensitivity | 500 mm 200 mm (10 mm) |5to 15 mm 5to 30 mm 510 30 mm
Adjustment Unit (see note) (50 x 50 mm (50 x 50 mm (50 x 50 mm
is available) (with the E39-R4) | white paper) white paper) white paper)
Standard sensing Opaque, 2 dia. min. Opaque, 27 dia. |---
object (white paper) min.
Min. sensing object | Opaque, 2 dia. min. 2 dia. (sensing 0.15 dia. (sensing distance of 10 mm)
(typical) distance of
100 mm)
Differential travel 2 mm max. ‘ 6 mm max. ‘ 6 mm max.
Directional angle Emitter: Emitter: Emitter: 2° to 5° | ---
3°to 10° 3°to0 13°
Receiver: Receiver:
3to 70° 3to 70°
Light source Red LED ("Pin-point" LED) ( A=650 nm)
(wave length)
Power supply 12 to 24 VDC £10%, ripple (p-p) 10% max. 24VDC
voltage +10%
Current Emitter/Receiver: 12 mA max. 20 mA max.
consumption
Control output Open collector, load current: 50 mA max. at 24 VDC, residual voltage: 1 V max., operation mode: Light ON or Dark

ON (separate models)

Circuit protection Protection from reversed power sup- | Protection from reversed power supply connection, output short-circuit, and
ply connection and output short-cir- | mutual interference

cuit
Response time 1 ms max. each for operation and release
Ambientillumination | Incandescent lamp: 5,000 /x max.
(on Receiver lens) | Sunlight: 10,000 /x max.
Ambient Operating: -25°C to 55°C
temperature Storage: -40°C to 70°C (with no icing or condensation)

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

Insulation 20 M min. (at 500 VDC)
resistance

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

Vibration resistance | Destruction: 10 to 2,000 Hz, 1.5-mm double amplitude or 300 m/s? (approx. 30G) for 0.5 hrs each in X, Y, and Z
directions

Shock resistance Destruction: 1,000 m/s? (approx. 100G) 3 times each in X, Y, and Z directions

Degree of protec- IEC60529: IP67
tion

Connection method | Prewired (standard length: 2 m)

Weight Approx. 40 g Approx. 20 g
(with packaging)
Materials Case: PBT

Lens and cover: Polycarbonate

Accessories Phillips-head screws (side-view type: M2 x 14, flat type: M2 x 8), nuts, spring washers, flat washers, instruction
sheet, and Reflector (for retroreflective model only)
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Excess Gain vs. Set Distance (Typical)

E3T-ST10] (Through-beam)

[¢]
: o
2

w
=

e
=]

30

Excess gain rati

1
Operation 1 THoT
level

2000 34000

Set distance (mm)

E3T-FD10] (Diffuse Reflective)

o 1m0
S m
c £,
g AN R
VRN
2 £ a Whi ]
§ o Wnitepaper
F A . {
| I T
o
'Hf e
0. Black ;?aper
o it 2J‘o 36 il

Set distance (mm)

Parallel Operating Range (Typical)

(Through-beam)
E3T-ST10] with Slit

(mm)
g g

Distance Y

1,200 1,601 2,00
Distance X (mm)

\4\_#“.

E3T-FT1L] with Slit

zall
TYJ_QL

0.5-dia. Slit

&

B

Without Slit
-dia. Slit 4

¥

N

&

Distance Y (mm)
]

50
—100 . i
200: 40 600 800[ 1,00
! Distance X (mm)
—150 i :
o0 |

E3T-FT10[J (Through-beam)

g

o

8 g

=
L

Excess gain ratio

E)

Operationt

level

a3
03

01

400 800 1200

1600 2000

Set distance (mm)

E3T-SL10[] (Limited Reflective)

1000

g8

=
=

n

=

Excess gain ratio
@

=

s

=

o PSRN | S — S —
level 05 =

03 Black paper

0.1 . - = "

Set distance (mm)

E3T-ST1L] with Slit (Enlarged graph)

—ED '
EY I |
LT
> Wiie |
8ol '
= ] . .
B 0.5-dia. Slit_"4ia- Siit
a | F, )
Q
— | -
40 [0) 120 160 200
—ap Distance X (mm)
I
—A0 L

E3T-FT10J with Slit (Enlarged graph)

B o
B g ]
Ea HL it
S — 1-dia, Slit —
g 0.5-dia. SIit
D20 k! | ey}
a 0
0 I ot
—20
ot & 120 160 s |
—an Distance X (mm)
60
80

E3T-SR1[] with E39-R4 (Retroreflective)

L Z

15

Excess gain ratio

™~

Operation 13
level

200

EI)

Set distance (mm)

E3T-SL2[] (Limited Reflective)

400

P
T @
C
£ m \
o N
é 0 N, White paper
S 7 N i
o 5 va — B '
i g . .
N A 4 N
Fivi AN
'/ ~
Operation 1-—# =
level as =
a3 Black paper —|
015 e Eal E] i}

Set distance (mm)

(Retroreflective)
E3T-SR1[] with E39-R4

“ 0

Distance Y (mm)
=1

200

-5

00

Distance X (mm)
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Angle Characteristics (Typical) Close-distance Sensing Capability
(Typical)
E3T-SL10J EEST-SL10J E3T-SL10J, E3T-SL2(], E3T-FD10]

(Up and Down) (Left and Right)

& ] White paper ]
M Black paper

[ T T T T
Sensing object: I ;?-—.9
100 x 100 mm white paper

N\

A

Sensing object: A

100 x 100 mm white pape, fiﬁf‘

2

n

Sensing distance (mm)
&

]

n,

|
r

Sensing distance change rate (%)
Sensing distance change rate (%)

/

/ L
8= —in =% 5 10 15 @ =t -5 =5 © w15 zo E3T.SLC] E3TSL20] E3T-FDICI
Angle 6 () Angle 6 ()

=]

e

Sensing Object Size vs. Sensing Distance (Typical)

E3T-SL10] E3T-SL10]
14 =*n T T T
€ E Sensing object: f
£ = Pin-gauge, stainless steel /
£ 1z pr
g S
0 I /
Kol re)
<) O &
O A [
= £
£ @
2 08 § . / /
s c E3T-FD1C]
£ 6a . s *,
N ‘
2 B Y
] - . ",
\-—-_a_-—-/ i’ E3T-SL2[]
o : i 1 1|
0 15 e o ER 15 21 29 A0 65 40
Sensing distance (mm) Sensing distance (mm)

Operation Range (Typical)

E3T-FD10] (Diffuse Reflective) E3T-SL10J (Limited Reflective) E3T-SL2[] (Limited Reflective)

€ sensing obiect: e € o8 Sensing object: p—x—=] = Y Sensing object: e
E 4. 50 x50 mm white paper - o E og| 50 x50 mm white paper 'y E | 50x50 mm white paper Fx T
= I S e £ o
Sz ‘ S a4 =
= = 4 \ £
g, f/ \ 4 8 oz \ | o et s
E 2, s |7
3° o F 5 10 15 N = 0 1w g ki e
é’_] N §' . Sensing distance X (mm g_‘ L

2 dsiz?;rllré% 04 AN gensing

N - ™ istance
X (mm) g ran
-0 s
y N L

Sensing Distance Characteristics of Sensitivity Adjustment Unit (when completing optical axis adjustment)
E3T-SL10] with E39-E10

™

[

Sensing distance (m)
2

/

17

na -/
02 ==
T Min [ [

Sensitivity adjustment level
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Operation
NPN Output Configuration
Model E3T-CICI0H E3T-C10IC12
State of output transistor Light ON Dark ON
Timing chart
Light received Light received
Light not received Light not received
Operation ON Operation ON T
indicator indicator
(orange) (orange) OFF
Output Output ON
transistor transistor OFF
Load Operate Load Operate
(relay) Release (relay) Release
(Between brown and black) (Between brown and black)
Output circuit
Emitter
(Through-beam Models)
| l Brown
} L
1 | ™ T
‘ Photo
electric 1
Sensor 1 = 12t024VDC
main
circuit
1 I ‘J\Blue
| _1
Receiver (Through-beam Models),
Retroreflective, Diffuse Reflective, and Limited Reflective Models
| 4 J\B 12 t0 24 VDC
Operati Stabilit 14 own 0
:ingi%r:té?n inc?iclaltgr b ~ 50 mA -
(orange) (green) : max. l(-r?e?:y)
f,_\BIach / :
Plhotto_ 4/
sctc —ﬁ $m
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PNP Output Configuration

Model E3T-CICIC13 E3T-LIC1014
State of output transistor Light ON Dark ON
Timing chart

Light received

Light received
Light not received

Operation ON

Light not received

Operation ON 3

indicator S indicator
(orange) OFF (orange)
ON
Output Output
transistor OFF transistor
Load Operate Load Operate
(relay)  Release (relay) Release |
(Between brown and black) (Between brown and black)

Output circuit )
Emitter

(Through-beam Models)

T 12t024VDC

!
I |

Receiver (Through-beam Models),
Retroreflective, Diffuse Reflective, and Limited Reflective Models

| o ,L
: O
xz |
C}‘ 1 = 121024 VDC

i ' Load

i (relay)
I T
1 » ?
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Dimensions

Note: All units are in millimeters unless otherwise indicated.

Photoelectric Sensors
Through-beam Models (Side-view Type)

E3T-ST10] (Emitter) D2~fa 5

Mounting Holes

Lens ,L‘_?A.‘ i Two, M2
(1.7 dia )] i : as T s
27 (‘J? f
l _+_| T 146 18 " gtox
Emitter Y i ' ¢ _ __{
|

lﬁ
Ig
]_;_I;\ Polyvinyl chloride-covered cord,
;" 2.4-mm dia. (7/0.127 dia.), 2 cores

54 48 - Standard length: 2 m
v 52
(Receiver) |‘—9-5—'
Operation |, o_,, B Mounting Holes
indicator . Stability R2E
%) 2= | indicator T Two 2.2 dia Two, M2
Lens , 2. . Two,
(2 dia.)

% | l | _@_{

Polyvinyl chloride-covered cord,
2.4-mm dia. (7/0.127 dia.), 3 cores

Receiver

6.4 - Standard length: 2 m
e 52—
Retroreflective Models (Side-view Type)
E3T-SR1[] 02 = 11
T
Operation ™7™ . Mounting Holes
indicat 2hal, 92—
ndleator Y 3 Two, M2
Lens TN 27 . ;
(2dia.) i 3 v A ,
BY
1+ i
B 245 15202

Emitter and
Receiver %

- Polyvinyl chloride-covered cord,
2.4-mm dia. (7/0.127 dia.), 3 cores
Standard length: 2 m

Limited Reflective Models (Side-view Type)

E3T-SL1[J e
E3T-SL2[] ] |
7 - .
Operation, + 2= |, >ta0ility Mounting Holes
indicator *, — n 'fa or Two. M2
Lens (3.7y 2); () 2"? ;f
Emitter {4 T
) s |
- 245 15£02
:
Receiver ¥ 1] -o—r
Lens (4.4y2)
i
Polyvinyl chloride-covered cord,
53 2.4-mm dia. (7/0.127 dia.), 3 cores
64 ) _l 5'2 Standard length: 2 m
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Through-beam Models (Flat Type)

E3T-FT1[J
(Emitter, Receiver)

0.7

Operation indicator Stability indicator

(see note 12 =,(see note) .
21 Mowtaddes’ s WO, R2 0.2_nyd:5 Mounting Holes
|
ARV . )
T s Optical axis Two, M2

158 14} . , %Aj}
15 8.6 Lens (1.3 dia.)
_{“?l ! Aloz

2| T | Two, 2.2 dia.
|

Polyvinyl chloride-covered cord, “fwtd.4-; -
2.4-mm dia. (7/0.127 dia.), 3 coresls_g
Standard length: 2 m

Note: For E3T-FT11/-FT13 and E3T-FT12/-FT14 Receivers only.

Diffuse Reflective Models (Flat Type)

E3T-FD1[]

Operation Stability

indicator. jw—12— = - indicator
? “oud 4.4 4= /] #Two, R2 0.2 _3-5
. 5 }
4 (- Lens (1.5dia) Mounting Holes
* Clﬁﬁ - Emitter
42 -1 ] Two, M2
21 o8 7 t T - ~ Optical axis
J gps 112 ™ Receiver j}
l t __‘{Ijq 4| Lens (3.1 dia.) groz
1 Two, 2.2 dia.
Polyvinyl chloride-covered cord, <=t 4.4 ; 1.75
2.4-mm dia. (7/0.127 dia.), 3 cores, g ’

Standard length: 2 m
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Accessories
Reflector (Attached to Retroreflective Models)

E39-R37

Material
Surface: Acryl - *‘ -
Back: ABS 2

Slits (Order Separately)

Through-beam E3T-ST1[] with E39-S63
With Slit mounted

! Two, 2.2 dia.
1.0+0.05 dia. AN

0.5+0.05 dia.

2.7
12.6

L 2.7

Notc

Material: 0.2-mm-thick
stainless steel
(SUS301)

Note: Align the notch direc
tion of the Slit when

installing on the Emitter

and Receiver.

Sensitivity Adjustment Unit (for EST-ST1[])
E39-E10

When the Sensitivity Adjustmen
Unit is mounted 5oy

-

Optical axis

Adjuster LQ-?—

Material: Stainless steel (SUS301)

Mounting Plate Reflector

—137 =

fu— 7 —m]

23 1332 10.2 ¥ surface

1 O -Acrylic

resin on
/| reflecting

I *Reflector
t 0.6
) (with adhesive)

Ky

2R1.55  Stainless steel
mounting plate
(t* 0.5)

s 3
Two, 3.1 dia. ZUB

Note: A reflector and a stainless steel mounting
plate are supplied together as a set.

E39-S64 (for Through-beam E3T-FT1[))
With Slit mounted

—fe—id.1)

Material: 0.2-mm-thick
stainless steel
(SUS301)
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Mounting Brackets for E3T-S[] (Order Separately)
E39-L116

(Two, R1.7)

23,4
16 * (Two, R2)
. Two, R2)
e
T i
- 1 3 22 f" l:]j (10.3)
. 57 . e BY
N . (Two, R1.1) Lol AALY
- | 178
I it
S0
A N
I \'. I 1
Q—’—ﬁ—l (Two, R1.2) -
R1.5 mfax. __- 1_0‘_: 2t
Material: 1.2-mm-thick stainless steel (SUS304)
E3T-ST11 with E39-L116
(Four, R2) Three, M2 ‘/I'wo, M2y 14
1 e 7 ™
bt T _};
5 9 '
08 15, ,L_%

-7 , . :
I
__________ (—E
E39-L117
|
(Two, R1.7) Two, R2 (Two, R2) 2.4
ia—11.2—w/ .
i -
et -
~ — |
TH—-— 12.5 18 23 1§ é’é" """" f
£ 1 = a
E i —i_ d--1
54 WY b 5 T
[ R (Two, R1.7) 5____1____]____ 222 — 111 110,51
_"l“-ﬁ"_ ’ ’ I-lﬁ-l-c ~
Material: 1.2-mm-thick stainless steel (SUS304) :1110_:_ (Two. A1 —F | e
E3T-ST11 with E39-L117
Two, M2y 14 T8
(Four,R2) Three, M2 r-—10-27‘|
s ]
; ST
B G
205 T } | HTR ]
I W | L] 1 |
-‘—?—-—
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E39-L118

B

(Two, R1.1) a4 '(Four, R2)

Material: 1.2-mm-thick stainless steel (SUS304)

E3T-ST11 with E39-L118

(Four, B2) 106, M2 Two, M2y 14

T

_._C -
T MR
208 15 | il

0
—o

=]
p——— " ————
w

Mounting Brackets for EST-FT1[/E3T-FD1[]

E39-L119 E3T-FT11 with E39-L119

[~/
Bidhé
16 |r __|__i___1.. . -
b9 -
Material: 1.2-mm-thick stainless steel (SUS304)
E39-L120
4.2
oy Y
T 1\ L (5.'4:-
* 4—14——| I
- 525 — ™
Foyr, M2 tapping holes
|——a—- a3 2
- =t , . 24
T i E 1
16 12 __|'_f'_'—"+' - T
[l [0
= * 2.4
+ﬁ—-1-—13_5——|

Material: 1.2-mm-thick stainless steel (SUS304)
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For adjustment

Display

* The following graphs indicate the status of each operation
level.

* Be sure to use the E3T within the stable operating range.

Stability Operation indicator (orange)
indicator E3T-C1 E3T-[1012
. = (green) EST-I113  E3T-CI1H4
[}
Stable 3
operation ON
range
Operation ON OFF
* level x 1.2
Stable "
operation | Operation |___opp._..1 oo b
range level
. Operation
level x 0.
Unstable | VeI 08 OFF ON
operation ON
range

Note: If the E3T's operation level is set to the stable operation range, the E3T
will be in most reliable operation without being influenced by temperature
change, voltage fluctuation, dust, or setting change. If the operation level
cannot be set to the stable operation range, pay attention to environmental
changes while operating the E3T.

Use of E39-E10 Sensitivity Adjustment Unit
(Dark ON: E3T-ST12)

(AtMin.) (At Center) (At Max)
Indicator

f— Adjuster

@ Install the Unit on the Receiver.

(@ Set the adjustment dial of the sensitivity adjustment unit to
Max. (Factory set to the Max. position)

(® After Sensor installation adjust the optical axis and secure
the Sensor.

@ Place a work between the emitter and receiver, gradually
turn the adjustment dial of the sensitivity unit to the Min po-
sition (CCW), and stop turning it when the operation indica-
tor is turned ON and the stability indicator (green) is turned
ON.

(® Remove the work and confirm that the operation indicator
is turned OFF and the stability indicator (green) is turned
ON. This completes the adjustment.

Note: If the light attenuation rate due to a work is 40% or less, the stability indi-
cator is not turned ON whether or not light is received. When the variation
of light is small (e.g. when sensing semi-transparent works), carefully
perform preliminary testing.

Others

Do not install the E3T in the following places.
* Places where the E3T is exposed to direct sunlight.

* Places with high humidity and where condensation may re-
sult.

E3T
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. E12E-EN-01 In the interest of product improvement, specifications are subject to change without notice.
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Harsh environment long distance photoelectric Sensor in metal housing

E3NT

¢ 4 Diffuse reflective EBNT-L application
optimized models:
* Extra long distance type for setting
distances upto 3 m
* Window heating type for low tem-
perature environments
* Analog output type for distance in-
formation
» Fast response type for high speed
detection and counting
* Retro reflective ESNT-R models with
sensing distance up to 16 m
e Two programmable outputs for ’win-
dow teaching’
* Double triangulation for stable detec-
tion of reflective objects
* |P67 and IP69k for highest resistance
in wet environments

Application

ce

Condensation in often cleaned envi- With the optic link, the sensor can be This robust sensor is ideal for opera-
ronments or due to rapid temperature remotely set and checked while it is op- tion in harshest environments.
changes is prevented by the complete- erating in an area where access is re-

ly sealed housing of the ESNT and the stricted.

optional window heating.

E3NT A-83



OMmRON

Ordering Information

Sensors
Sensing method Type Appearance Connection Sensing / Setting distance Model
method
Distance setting Long distance e M12 Connector [0.2 m .. 3.0 m (90% remission) E3NT-L17-20
(BGS/FGS) | (5-pole) 0.2m .. 2.7 m (6% remission)
%00 mm 3,000 mrp
3 . [EaNT-L37-20
= ] « >
Window heating  « 02m.20m E3NT-LH17
B - 200 mm 2,000 mm
s D ! ! E3NT-LH37
o
Fast response e E3NT-L17
E ﬁ
P E3NT-L37
"
Analog and [ e E3NT-L27
digital output B -
P E3NT-L47
"
Retro reflective Long distance | — 0.2m .. 16.0 m (with E39-R8) E3NT-R17
(with MSR-polarisa- D - E] 200 mm 16,000 mm
tion) J:: : :
| e——esf
. — E] ! il | E3NT-R37
o

Accessories (order separately)
Optical data link

Communication method to sensor Appearance Communication method to PC Model
IR data interface RS232 E3NT-AL232 2M

anj

Laser alignment aid

Max. distance for visible spot Appearance Operation time Model
min. 5 hours with new battery E3NT-AP1

50 m

%
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Mounting brackets

Appearance Model Qty. Remarks
E39-EL1 1 Universal mounting bracket
L i
E39-EL2 1 Adapter bracket (for use of the universal mounting bracket for

not matching holes)

E39-EL3 1 Adapter bracket replacing E3N with E3NT

Reflectors
E39-R8

- [oH-for M3

Sensor I/O connectors

Size Cable type Shape Cable length Model
M12 Standard 5-pole Straight 2m XS2F-D521-DGO-A
5m XS2F-D521-GGO-A
L-shape 2m XS2F-D522-DGO-A
5m XS2F-D522-GGO0-A
Standard 4-pole Straight 2m 934 401 101 (PVC)

(Pin 5 not connect-
ed)

934 401 201 (PUR)

5m 934 401 100 (PVC)

934 401 200 (PUR)

L-shape 2m 934 402 102 (PVC)

934 402 201 (PUR)

5m 934 402 100 (PVC)

934 402 200 (PUR)
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Sensors

Item

Model
E3NT-L17 E3NT-L27 E3SNT-LH17 E3NT-L[J7-20 E3NT-R
E3NT-L37 E3NT-L47 E3SNT-LH37

Sensor type

Diffuse reflective sensor with background suppression respectively

foreground suppression

Retroreflective
sensor

Signal evaluation

Double triangulation method

Polarization

Configuration

By push button on the sensor or with a PC connected via the optical data

2m

link EBNT-AL232

Operating modes

Background suppression, foreground suppression, background and
foreground suppression (2-point window evaluation)

Light source Infrared LED 850 - 880 nm Red LED
660 nm
Rated sensing distance 2m \ 3m 16 m
Setting distance Sr Distance — setting possible between
0.2 ... 2.0 m (90 % remission) 02..20m 02..30m 02..16.0m
0.2 ...1.7 m (6 % remission) (90 % remission) | (90 % remission)
0.2..14m 0.2..27m
(6 % remission) | (6% remission)
Standard measured object Kodak gray card 90% (white), size: 200 x 200 mm
Blind zone <0.1m <0.15m
Black/white error (6%/90%) < 15 % of setting distance Sr
Hysteresis (typical) < 5 % of setting distance Sr or 4 cm (for white 90 %) | <10 % of setting | ---
< 10 % of setting distance Sr or 6 cm (for black 6 %) | distance Sr or
10 cm (for
white)
<15 % of setting
distance Sr or
10 cm (for
black)
Repetition accuracy < 5 % (of setting distance Sr) or 4 cm <5 % (of setting | ---
distance Sr) or
10cm
Light spot diameter <40 mminthe case of Sr=2m app. 100 mm’"
at10 m
Minimum object size > 40 mm
Ambient light immunity to Halogen lamps (100-120 Hz > 10,000 lux
EN 60947-5-2: Fluorescent lamps (30 kHz) > 5,000 lux
Energy saving lamps > 2,000 lux
Utilization category to EN 60947-5-2 | DC 12
Rated operating voltage + 24 V DC, polarized
Operating voltage range +10..+30VDC +11 .. +10...
+30VDC +30VDC
Current consumption <90 mA <100 mA <220 mA with |<110mA <80 mA
(display off) (display off) front pane heat- | (display off) (display off)
<110 mA <120 mA ing <130 mA <110 mA
(display on) (display on) (display on) (display on)
Power-on delay <300 ms

Input — / Output — pins

Pin 2 = Input (In 2) or output (Out 2), depending on configuration

Pin 4 = Output (Out 1)

Pin 5 = Input
(In 1) output

Pin 5 = Analog

Pin 5 = Input (In 1)

Digital Outputs

User set functions (e.g. switching output, alarm output, ...)

Output circuit

User set PNP (open collector), NPN (open collector) or complementary (push-pull)

Output current max. 100 mA
Voltage drop <20V
Residual current <100 pA

Circuit protection

Reversed power supply, overload, short-circuit (pulsed)
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ltem

Model

E3NT-L17
E3NT-L37

E3NT-L27
E3NT-L47

E3NT-LH17
E3NT-LH37

E3NT-L[J7-20

E3NT-R

Inputs

User set functions (e.g. teach-in, trigger, test, ...)

Input circuit

Voltage input +10

V - Usupply

Voltage input
+11V..U

Voltage input
+10V..U

supply supply

Input pulse duration min. 1 ms

Analog Output

Current output
3..21mA:

* 3 mA corre-
spond to
distance< 0.2
m

e 4..20mA
correspond to
distance 0.2
m..2.0m

e 21 mA corre-
spond
to distance >
20m
(or no object)

.5ms S ms

20 MQat 500 V DC

1,0 kV AC, 50/60 Hz (1 min)

1,5 kV

85 x 27 x 65 mm

Switch-on/off time (Ton / Torg) 2.5ms <20 ms
Insulation resistance
Insulation voltage strength
Impulse strength (insulation)

Dimensions (length x width x depth)

2.0 ms

Materials
Housing Powder-coated aluminum, sea-water resistant, 231 GD AlSi12 (Cu) (standard version)
Front pane Glass
Keyboard HTV silicone
Seals RTV silicone
Housing color Grey, RAL 7030
Assembly Screw fastening by way of four M5 threads and two M5 through holes or with universal
mounting bracket (order separately)
Connection M12 connector, 5-pole (piercing)
Ambient temperature range -25°C ... + -10°C ... + -40°C ... + -25°C...+55°C
55 °C 55 °C 55 °C
(analog output)
Storage temperature range -40°C...+60°C -40°C...+70°C

Permissible relative humidity
Enclosure rating

Protection class

Vibration resistance +1.5mm,1h,10-70 Hz (IEC 68-2-6)
Shock resistance 300 m/s? (IEC 68-2-27)

User set parameters - Mode

- Output function

- Teach/set switching points

- Output switching

- Function on connector pin 2 and 5
- Switch-on and off delay

- Type of switch-off time function

- Type of display on the sensor

- Keyboard lock

- Energy saving mode

- Display direction

- Reset to factory defaults

35 % ... 95 %, no condensation
IP 67 (EN 60529), IP 69k (DIN 40050)
I (50 V DC)

T see diagramm
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Accessories
E3NT-AL 2322 M

ltem

Dimensions (length x width x depth)

29.5x72.9x26.4 mm

Housing material

ABS and PMMA (IR transparent)

Housing colour

Black, RAL 9005

EN 60529 / IEC 529

Assembly Snap mounting on sensor

Connection 2 m connecting cable with 9-pole sub-D connector
Ambient temperature range -10°C...+50°C

Storage temperature range -40°C...+60°C

Permission relative humidity 35% ... 85%, no condensation

Degreee of protection to IP 54

Emitted light

IR communication element 880 nm

Rated operating voltage

Via RS 232 interface from PC

Current consumption 6 mA
E3NT-AP1
Item
Supply voltage 3vDC
Battery type Button battery @ 11.6 mm, thickness: 5.4 mm, 3 Vm, type: CR1/3N

Ambient temperature range

+10°C...+40°C

Storage temperature range

- 40 °C ... + 60 °C (with no icing or condensation)

Ambient humidity

Operation and storage: 35% ... 85% (with no icing or condensation)

Ambient environment

No corrosive gases

Operation time period

min. 5 hours operation with 1 new battery

Degree of protection

IP20 (EN 60529)

Case material

Case: ABS/PC
Base plate: Aluminium

Weight

Approx. 42 g

Accessories:

1 Instruction sheet, 1 battery type CR1/3N

Max. distance for a visible beam spot

about 50 m (depending on the ambient light and surface conditions)

Laser beam power

<1mwW

Laser class

Laser Class Il
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E3NT-L17/L37 and E3NT-LH17/LH37

Operating range Black/White - Error Hysteresis
(90% remission) (6% - 90% remission)
30 20 15
2 15 \
E — 2 _ \
= 10 >~ 10 é 10
>é g K \ black object
o < ® \
VIR — | PN\
iT——gf | . —
-20 -5 2 L white object ... ]
2 s 2 ' z :
-30 : -10 L 0 . i
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Distance Z (mm) Distance Z (mm) Distance Z (mm)
E3NT-L27/L47
Analog output current
(90% remission)
24
20
I 16
E
e 12
g
3 s /
A
0
0 500 1000 1500 2000 2500
Distance Z (mm)
E3NT-L17-20 and E3NT-L37-20
Parallel Operating range Black/White - Error Hysteresis (typical)
(6% - 90% remission, typical)
30 4% 12
_ 20 :\; 3% 109
£ = 2%
£ — o \
;<’ 10 = 1o \ Q 89
< e 1% \\ & \\ Black
£ 0 2 2
0 < Q
s % 1% \ 2 \
3 10 Y ¢ \ % I~
£ S g = < £ \\ |__White
-20 I ,1 @ . N 2
X
-30 L -4% o
0 1500 3000 0 3000 0 3000
Distance Z (mm)
E3NT-R
Spotsize
200
€
E
o /
N
2
o 100
o
[77]
0
0 5 10 15
Distance Z (mm)
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Circuit diagram
Output

Push-pull output circuit Load connection

(Out1 at pin 4 / Out2 at pin 2) PNP NPN Analog
r;7 —
| T — +Ug *+Us 1
|
|
= +
B Out1 — Out1 L+
‘ § Oute - outz An Out 5 | R _
1| 2 °
|
[ oV oV Zo——
: oV
|

When use is made of the PNP or NPN output circuit, the output circuit that is not selected is deactivated. When used as a comple-
mentary output, NPN or PNP outputs act in antiphase as the switch state changes.

Input
In2 at pin 2 In1 at pin 5
(not available for analogue output models)
E3NT

fffffffffffffffff |
+Ug 14 P \
: N = |
5 Int 5 ﬁjl—gf ol
— N 2!
ov 3¢ 1 : |
I

The sensor inputs are realised in positive logic and detect a positive voltage level of more than 1 ms duration as a valid signal if
the voltage level is between 10 V and the power supply voltage.

Connectors
Class Wire jacket | Connector | Application
color pin no.
For DC |Brown 1 Power
supply (+V)
Wire White 2 Output or Input
@ : color;rcwn Out2 /In2
D6 6 & ] White Blue 3 Power
Q @ Black Supply (OV)
Black 4 Output Out1
Grey 5* Analog Output or
Input In1

* Not connected for standard 4-pole connectors
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LED %play Status\ LED ;)ptical IR element for data communication
— X a Red LED
I ggggllﬁ (Output 2)
Yellow LED
(Output 1)
©@®
= T Alignment aid
/ \
Decrement Increment ENTER
LED display The distance from the measured object and the names of the menu levels during set-up of the sensor are
displayed by the 4-digit 7-segment LED display.
The display appears as red digits or letters.
If the sensor is set to a bar chart display, the distance from the measured object is displayed as a green
LED bar chart.
LED The switching status and the stability of the two outputs are signalled as follows by two LEDs, visible from
the top and the front of the sensor:
Yellow LED (Output 1) ON Object stably detected
Blinking Object not stable detected
OFF No object within range
Red LED (Output 2) ON Object stably detected
Blinking Object not stable detected
OFF No object within range
Status LED ON Set-up menu selected
Blinking Menu level with change of setting distance
OFF RUN (normal) mode
Operation

Setting the switching points
The switching points can either be user set (Teach-in mode)

with a measured object positioned at the corresponding dis-
tance or can be set using the setting input, for remote setting.
For each output of the sensor (up to two), up to two switching
points can be user set.

Only one switching point is active in the foreground and back-
ground suppression modes.

For the 2-point window evaluation mode, two switching points
must be set.

Teaching the switching points in the normal mode
The sensor is set at the factory for both outputs to BGS, light

on.

1. Place the target object in front of the sensor at the desired
position.

2. Teach the switching point for output 1:

* Beginning with the ® key, press it simultaneously with the
ENTER © key. Threshold level is obtained and the output/
LED is updated. Status LED is blinking.

* Using the @/© keys an adjustment of the switching point is
possible. The output/LED is updated immediately.

¢ Pressing the ENTER © key for more than 2 seconds or af-
ter 2 minutes without any activation of the keys, the sensor
returns to normal operation. The status LED is turned off.

3. Teach the switching point for Output 2:

¢ Beginning with the © key, press it simultaneously with the
ENTER © key.

Main menu structure

Normal
operation

OFF

Status LED

ON

Menu path Menu path Menu path
SET

TEACH OPTIONS

[ I I

Switching Function Additional
point settings settings
settings

When the ENTER © key is pressed for 2 seconds, the sensor
switches from the normal mode to the TEACH menu path.
The sensor switches to each next menu path when the EN-
TER © key is repeatedly pressed for 2 seconds. In the menu
paths, the required parameters can be selected by pressing
© and @ keys.

=lo

To skip a menu path, you can also press the ENTER key
for 4 seconds.

[ENTER] Press the ENTER © key < 1 second
[ENTER 2s] Pressthe ENTER ©® key > 2 seconds.

o o

E3NT
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TEACH menu
operation
Status LED
is blinking
C T T T T T T T T I
T |
I I
Teaching Output 1 I ~ Set |
Switching point A Switch. point A : SW'tCi*r‘]- %O'MA :
Output 1 teached L witho /@ |
I I
I I
! I
I I
Teaching Output 1 : ~ Set :
Switching point B ) Switch. point B | Swﬂc::l. g\omt B ,
Output 1 teached l " I
| with © / @ |
I I
I I
I I
. I
Teaching Output 2 | . Set . :
Switching2 )point (o] Switch. point C — SW|tcihn. %omt c |
Output 2 = teached : with &/ ® :
I I
I I
T I
I I
Teaching Output 2 I _ Set I
Switching2 )point D" Switch. point D : > SW'tCi*:{ g}omt D I
5 I
Output 2 e I with © / @ I
Status LED is blinking = - - ———— ===~~~
T
Setting of Set I |
Switching point A Switch. point A ! Output 1
Output 1 W'tcin' rr;]omt Switch. point A
0..25m with © / @ ! set
in 1 cm increments I
I
Setting of Set : |
Switching point B Switch, point B | Output 1
Output 1 witch. point Switch. point B
0..25m with © / ® ! set
in 1 cm increments |
I
| |
. I
Set_tlng_ of ) Set |
Switching point C Switch. point C | Output 2
Output 2 2) witch. point Switch. point C
0..25m withe /@ ! set
in 1 cm increments :
I
' |
Setting of Set |
Switching point D Switch. point D I Output 2
Output 2 ») W"C.n- polm Switch. point D
0..25m with © / ® | set
in 1 cm increments

Enter2s| L -

1.) Inthe 2-point window evaluation mode, two switching points (A/B and C/D) can be set for each output. In the foreground and background suppression modes, only
one switching point (A and C) can be set for each output. Then, only these switching points, A and C, can be set in the TEACH menu path. B and D switching points
are not available.

2.) If connector pin 2 is set as an input, only the switching points for Output 1 can be set.
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SET menu
Menu items
operation
Background bES
Function Select suppression Select light-on ! on
Output 1 function [ Foreground function L
with suppression F 55 with dark-on - Enter
©/@® [Window 2-p o/® on
evaluation i
Background b55
Function Select suppression Select . '
fo) 21) functi tuncti light-on L-0n
utput u.nc ion Foregroupd F55 u_nc ion Erior
with suppression with dark-on o
©/@ [Window — 5 o o/® on
evaluation =
Switch-on -
delay 2)%) Set time S\Agtclzh-on J
Output 1 (inms Ou?p?1¥1
0...9999 ms With© / ® parameterised

in 1 ms decrements

Switch-off -

delay 2% Set time Swch-off J
Output 1 _in ms Ou?p?1¥1
0...9999 ms with© / & parameterised

in 1 ms decrements

Switch-on -

delay %) Set time S\Aéltclzh-on

Output 2 ") in ms cay

0...9999 ms with® / @ Output 2
parameterised

in 1 ms decrements

Switch-off -

delay %) Set time Svgtclh-off

Output2 in ms cay

0...9999 ms with® / @ Output 2
parameterised

in 1 ms decrements

Select
Distance function Hosglite 'qbs Erior
display with Bar /JF’
©/@® _|graph r
Select Lockin
Key function |OFF g OF‘C =
lock +) with Locking e
Enter2s o/® ON an

1.) If connector pin 2 is set as an input, the switch-on/off delay function canonly be set for Output 1. A second switching output is not available.
2.) If the switch-on/off delay is off in the OPTIONS menu path, the switch-on/off delay parameters do not appear in the SET menu path.
3.) The outputs behave differently depending on the switch-off delay functionthat is set in the OPTIONS menu path.
4.) The key lock becomes active again when no keys have been pressed for approx. 5 minutes.

The key lock can be temporarily cancelled by pressing the @ and © keys for 4 seconds.
5.) The On-delay-setting £~ - / or £~ - are only available if the switch-on/off de-lay in the OPTIONS menu path is set to or- 1.
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OPTIONS menu

operation
Select - R e [
Function function |IMPUt o [{Enter} > Select Teach !nput B E::;“:
Connector pin 2 with )i function |Teach inpu =0
o/ Output o= with Test input '_'ES ,: Enter
o - - =
Trigger input ==y o
Select Switching a, w >
F Teach input A =) HF wi?k(]:tmn output [X] = —
unction - ] 3
Connector pin 5 Select |TeachinputB 7 HE ofe Alarm output  H1. Fi-
function |TeachinputC £ MY e
with Teach inputD =& Hid
o/ - L
Test input g 5 g
Trigger input =y 5
Input off QFF 3
Eunction Switch-on / switch-off
i witch-on / switch-of [nd
Sw_ltch on/ delay OFF o E)
switch-off - -
delay Select Switch-on / switch-off !
function | delay NORMAL QnT
Output 1 . - Enter
with Switch-off delay -
) Minimum pulse width =7
Switch-off delay -3
Single pulse QT
Function
Switch-on / Switch-on / switch-off [E[E
switch-off delay OFF o
delay Select [ Switch-on / switch-off !
Output 2 " function |delay NORMAL QT —
with Switch-off delay - Er
o/® Minimum pulse width =7
Switch-off delay -
Single pulse an-3
Select  [ECO-Mode

function |ON on

Energy saving mode

r
ECO 2 with ECO-Mode _rf |Enier}
o/® OFF o
Select 133
i ’
Turn display wi;]r?“on o —
o/e an
Plus
Output Select  [switching Pal
stage function | Minus
with switohing 11PN
o Comple- )
mentary afl
Reset
Select
:’3 ks default function Ao {Enter}
orks defau I
with " 3
Enter2s o/® hEh dan;_ [Enter}

Normal
operation

1.) If connector pin 2 is set as an input, the type of switch-on/off delay option can only be set for Output 1.

2.) If the ECO energy saving mode is on, the display is switched off if no keys are pressed for about 5 minutes. The display is switched on again when any key is
pressed.

3.) Firmware 1.10 and higher
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SET menu E3NT-R

Menu items Normal
operation

Select light-on | -
Function of funetion L-on Enter
switching output ©/@ |darkon d -an
Switch-on Settime Suitchon g

. . witch-on delay

delay of switching e parameterized
output in ms
(regarding to setting
of delay function in
OPT menu)
Switch-on P
delay of switching inms iche
output in ms RS Taraneterzad
(regarding to setting
of delay function in
OPT menu)
minimum pulse
Wl?th / Cgr:ftafnt Set time Minimum pulse
pu se width o ir‘;”ms widTS/ec:’?slam
switching output in e pgre;melesg;d
ms (regarding to
setting of delay
function in OPT
menu)

elect Locking
Key lock 'usné:LoL 27 ofF Enter

wi Locking

'@ |on an
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OPTIONS menu E3NT-R

Menu items Normal
operation

/
o’ |ow auk i

[&]
[©]
Select
- Select function )
Function o ™ S LT o e

Select

connector pin 2
& g L = =
» o/®
[e]
A g
oty [reees EEGE
[&]
[&] 3?:\? function a F F
Switching output toncton | T

delay

o Switch-off del Enter
/ witch-off delay -

6/ minimum pulse width 3 170 I-:‘

constant pulse width A ~ 3

delay functions
]
Energy saving o | aFF
unciion
mode ECO O {Enter |

o/® on

Select Display turn F F
function OFF [m]

Turn display eW./.he Depir on Enter
[e]
Select Plus.
Output stage 1urvvvc“|::)n switching P n P
Min
e'® |wmane NPN
@] meny__cOPL
[©]
Select Front window
' e @llE
el
heating (optional) ©/@ |heangon QM
Front window H t
(@] heating AUTO 1 LI . O
[e]
Reset to f i Selet na {
works default  Enter | with
e'® YEG HEnter]

Normal
operation
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Dimensions
Sensors
E3NT-L17 E3NT-L37
E3NT-L27 E3NT-L47
E3NT-LH17 E3NT-LH37
14 33.4 14 33.4
= =
NS o NY ‘ (560) \
N,_H¥€}$ 5 NFH¥Q@
M5 (4x) M5 (4x)
X - = =
=
@ Ms (2x) Q S
2'1 & - : f @) % A _@ @ N
- | Y s '\Y é M5 2 ! o 0
o LA
65.1 12.1
30 23.1
65.1
_
C —

Accessoires (order separately)

Optical data link
E3NT-AL232 2m

cable2 m

|
O

27

i

Sub-D connector 9-pole, female
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Laser alignment aid
E3NT-AP1

68,9

Universal mounting bracket
E39-EL1

&,
%
L \:3
<

555

108
L
l
G2
845
o

30
30"
=
3
(LA
==
12001

-
Rx
\

He
2

v
175
3

p2st

material: stainless steel 1.4305

5
N
& P

Adapter bracket
E39-EL2

434
Lyff
B
o

-

material: stainless steel 1.4305 \é(@ ; %

10
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Replacement bracket for E3N with E3NT

E39-EL3
e & X
gl & sy O @
i N s
. .
B
N . sl
Il i
f Py T i : i
3 F \/gﬂzdi \3\\@\\' i
8 g & ]
= % é\ NI

material: stainless steel 1.4305
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Precautions

OMmRON

Mounting Directions
Sensor assembly
Contrary to sensors with single triangulation, E3NT with dou-

ble triangulation, allows the measured object's direction of
motion to be in all three directions. Thus, the rotatory position
of the sensor about its optical axis can be chosen freely.

If the light spot is not completely on the same plane as the tar-
get object (minimum object size) the distance is not deter-
mined and malfunction can occur. If necessary a trigger signal
or timer function has to be applied.

The sensor must be fitted so that:

e |tis correctly aligned before it is adjusted

e |tis protected as far as possible against vibration and shock

e |tis protected as far as possible against extraneous incident
light

e |tis protected as far as possible against damage and soiling

¢ Electrical connection is possible

e |tis as accessible as far as possible for maintenance work

¢ Operation of the push buttons is possible

* The display is visible.

Sensor's assembly direction
As far as possible, the sensor's optical surface should be

aligned parallel to the surface of the measured object.

detection object

If the measured object has a glossy, reflecting surface, the
sensor's optical system should be tilted by 5 ... 10° in relation
to the surface of the measured object.

o

detection object

If there is a reflecting surface in parallel with the sensor's op-
tical axis, this might lead to unstable switching states.
Therefore, reflecting objects within the sensor's optical axis
should be avoided.

If this should not be possible, the reflecting surface should not
be parallel to the sensor's optical axis, but should be rotated
by at least 10°.

Mirror-like objects can cause malfunction inside and outside
the sensing range. Avoid mirror-like objects in or close to the
optical axis.

Inspection and Maintenance
Cleaning
Do not use any scratching or abrasive cleaning materials. The

protective pane of the optical system might get damaged.
The sensor requires no maintenance.

Remove dirt build up from the optical system and the display
at regular intervals only with a soft, non abrasive fabric. Re-
sidual dirt may have influence on the switching point and dis-
play accuracy.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. E332-E2-02

In the interest of product improvement, specifications are subject to change without notice.
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Oil-resistive, compact photoelectric sensor in metal housing

E3S-C

Meets IP67/IP67G (oil tight) and NEMA 6P
standards water/oil resistance

E3S-C meets the IP67 requirements of the IEC standards and
6P of the NEMA standards. E3S-C can be used worry-free in
automotive assembly lines and other production lines where
oil vapor exists. It can also be applied to food processing lines
because it resists hydrogen peroxide, detergent and potassi-
um hydroxide.

High shock resistance of 1,000 m/s®

The industry's top-class photoelectric sensor features shock re-
sistance of 1,000 m/sz, which is as high as that of a proximity sen-
sor at rated values, and vibration resistance of as high as 10 to
2,000 Hz.

Lineup of M12 metal connector joint type models
Lineup of water/oil/shock-resistant M12 metal connector joint
type models are available. This series ensures ease of sensor
replacement during maintenance.

NPN/PNP output selector

The operation panel has the NPN/PNP out-
put selector. You need not prepare two
NPN and PNP models for export. You need
not worry about malfunctions due to noise,
either.

Mutual interference prevention enhanced

(Retroreflective, diffuse reflective models)
Fuzzy inference is introduced into the mutual interference pre-
vention for the first time in the industry. This prevents a mal-
function due to mutual interference, enabling two sensors to
be mounted closely side by side.

Easy optical axis alignment

OMRON's original "automatic position compensation system"
minimizes misalignment of mechanical and optical axes to
merely +2°. The optical axis is aligned perfectly by only install-
ing the sensor.

E3S-C
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Application

Drill breakage detection Detection of engine block

IP67 ensures a worry-free use in oil
mist environment.

Ordering Information

Sensors [ Red light 1 Infrared light
Sensor type Shape Connection method Sensing distance Model
Pre-wired E3S-CT11
Horizontal Model
» L Junction connector E3S-CT11-M1J
S g Fp.
Plug-in connector E3S-CT16
Through-beam [ 591 30m
Pre-wired E3S-CT61
Vertical Model re-wire
— F' Junction connector E3S-CT61-M1J
I
Plug-in connector E3S-CT66
Pre-wired E3S-CR11
Horizontal Model
. E] Junction connector E3S-CR11-M1J
So e
Plug-in connector E3S-CR16
Retroreflective Models : 3m
Vertical Model Pre-wired E3S-CR61
i — E] Junction connector E3S-CR61-M1J
!7‘ Plug-in connector E3S-CR66
Pre-wired D 70Qmm ESS-CD11
[ Iom E3S-CD12
Horizontal Model [] 700mm E3S-CD11-M1J
Junction connector ‘
[ Iom E3S-CD12-M1J
700 E3S-CD16
Plug-in connector [ mm E35.CD17
Diffuse-reflective ‘ 2m
Pre-wired D 70Qmm E3S-CD6!1
2m E3S-CD62
Vertical Model (] 200mm E3S-CD61-M1J
e Junction connector J
\ ‘ [ om E3S-CD62-M1J
7 700mm E3S-CD66
Plug-in connector D OQ
[ Iom E3S-CD67
Accessories (Order Separately)
Slits
Slit width Sleneilig) | bllmuir esrslng Model Quantity Remarks
distance object (typical)
Width 0.5 mmx11 mm 1.8m 0.5 mm dia. ; h " (Plugein type | ity Can b q
- . each for emitter ug-in type long slit) Can be use
Width 1 11 . 1 .
W:j:h 5 zgi - 22 375mm 5 22 S:Z E39-S61 | and receiver with through-beam E3S-CTC11
: total of 8 pcs. -M1J).
Width 4 mmx11 mm 15m 2.6 mm dia. ( pes) ( )
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Reflectors
Name Sensing distance (typical) Model Quantity Remarks
3 m (rated value) E39-R1 1 Attached to the Retroreflective E3S-CR1 (-M1J).
Reflectors
4m E39-R2 1
1.5m E39-R3 1
Small reflector
750 mm E39-R4 1
700 mm (50 mm) * E39-RS1 1 pc.
Tape Reflector 1,100 mm (100 mm) * E39-RS2 1 pc. The M.S.R. function is available.
1,400 mm (100 mm) * E39-RS3 1 pc.

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
Note: 1.When the reflector used is other than the supplied one, set the sensing distance to about 0.7 times of the typical example as a guideline.

Mounting Brackets

Shape Model Quantity Remarks

E39-L102 1 Attached to the horizontal model.

E39-L103 1 Attached to the vertical model.

Mounting bracket designed to switch from
E39-L85 1 E3S-[111142, 44 to the vertical model of
E3S-C.

Mounting bracket designed to switch from
E39-L86 1 E3S-[I143 to the vertical model of E3S-
C.

E39-L87 1 ---

Note: If a through-beam model is used, order two Mounting Brackets for the emitter and receiver respectively.

Sensor I/0 Connectors

Cable Shape Cable length Model
2m XS82F-D421-DCO-A
Straight s
5m XS2F-D421-GCO-A
Standard cable 3-wire type
2m XS2F-D422-DCO0-A
L-shaped
5m XS2F-D422-GCO0-A
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Rating/performance
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Sensor type

Model
Item

Through-beam

Retroreflective model

Diffuse-reflective

(with M.S.R. function)

Horizontal E3S-CT11 (-M1J)
Vertical E3S-CT61 (-M1J)

Horizontal E3S-CR11 (-M1J)
Vertical E3S-CR61 (-M1J)

Horizontal E3S-CD11 (-M1J)
Vertical E3S-CD61 (-M1J)

Horizontal E3S-CD12 (-M1J)
Vertical E3S-CD62 (-M1J)

Sensing distance

3 m (When using the
E39-R1)

700 mm (White paper 300 x
300 mm)

2 m (White paper 300 x

80m 300 mm)

Standard sensing
object

Opaque, 15dia. min. Opaque: 75 mm dia. min.

Differential distance

20% max. of sensing distance

Directional angle

Both emitter and receiver:

3° to 15° 371010

Light source
(wave length)

Infrared LED (880 nm) Red LED (700 nm) Infrared LED (880 nm)

Supply _ ] N
voltage 10 to 30 VDC [ripple (p-p) 10% included]
Current Both emitter and receiver:

consumption

40 mA max.

25 mA max.

Control output

Load supply voltage 30 VDC max., load current 100 mA max. (residual voltage NPN output: 1.2 V max., PNP out-
put: 2.0 V max.) Open collector output type (NPN/PNP switch selectable) Light-ON/Dark-ON switch selectable

Protective circuits

Reverse polarity protection,
output short-circuit protec-
tion

Reverse polarity protection, output short-circuit protection, mutual interference pre-
vention

Response time

Operation/reset: 2 ms

Operation or reset: 1 ms max.
max. each

Sensitivity
adjustment

Single-turn adjustment 2-turn endless adjuster (with indicator)

Ambient illuminance

(on Receiver lens) Incandescent lamp: 5,000 lux max. Sunlight: 10,000 lux max.

LIS Operating: -25°C to 55°C, Storage: -40°C to 70°C (with no icing or condensation)
temperature

Ambient humidity Operating: 35% to 85%RH, Storage: 35% to 95%RH (with no condensation)
Insulation 20M  min. at 500 VDC

resistance

Dielectric strength

1,000 VAC at 50/60 Hz 1 minute

Vibration resistance

10 to 2,000 Hz double amplitude 1.5 mm or 300 m/s? for 0.5 h in each of X, Y, Z directions

Shock resistance

1000 m/s2 (approx.- I00G) 3 times each in X, Y, and Z directions

Protective structure

IEC Standard IP67, NEMA 6P (limited to indoors use) *

Connection method

Pre-wired (standard length: 2 m), Junction connector (standard length: 300 mm)

Weight
(Packed state)

About 270 g (pre-wired
type) About 230 g (M12
connector joint type)

About 160 g (pre-wired
type) About 130 g (M12
connector joint type)

About 150 g (pre-wired type) About 110 g (M12 con-
nector joint type)

Case Zinc diecast
Operation
M?' panel cover Polyethyl sulfon
teri- -
al Lens Acrylics
Al Stainless steel (SUS304)
Brackets
Accessories Mounting bracket (with screws), adjusting screwdriver, instruction manual, reflector (Retroreflective model only)

* NEMA (National Electrical Manufacturers Association) Standards
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Output Circuit Diagram

NPN output
Operating status of - Mode selec- o
Model S Timing chart tion switch Output circuit
Incident i Receiver (Through-beam Models)
Light Interrupted Retroreflective, Diffuse Reflective, and Limited Reflective Models
indicator ON I Lignt Stability T T . Brown 1010 30 VDC
nght ON (red) OFF L ON : in |cat0r// s indicator ‘JF'NF' N \r
ON I-I . A ZD
t?:r:gﬁtor OFF —:l— (HERT o i (red) (green) oo TeneRr "‘ : ‘Load current
green) | Mai Tl Sl
Load Operate ' ci::llr}it NPNandPNP ; © , . Control output
(Relay)  Reset output selector; &~ :«
(Between brown and black) ! NPN Li\ZD :
3

E3S-CT11 (-M1 J) 1 | output transistor ’Ja'\ Blue ov
E3S-CT61(-M1J) noident | -- - -- hg

. Interrupted * Note: Set the NPN and PNP output selector to NPN.
E3S-CR11(-M1J) h:g{gawr ON -
E3S-CR61(-M1J) (red) OFF D ON Connector Pin Arrangement

Dark ON ON

Output :|_|: (DARK ON)
E3S-CD11(-M1J) transistor  OFF ©®
E3S-CD12(-M1J) Loag  Operate ® @

E3S-CD61(-M1J) (Relay) Reset:—lz ©

E3S-CD62(-M1J) (Between brown and black) Note: Terminal 2 is not used.

Emitter (Through-beam Models)

Emiter - - Brown
i ~ Connector Pin Arrangement

Output ON :| (LIGHT ON)
transistor OFF

1 1
1 1 @)
| Main | L 10t030vDC ®®@
circuit
1 1 @
I ' “:;,—B'"e Note: Terminal 2 and 4 t used
. — ote: Terminal 2 and 4 are not used.
PNP output
Model Operating s{atus of Timing chart Mode §elec— Output circuit
output transistor tion switch
Incident - Receiver (Through-beam Models)
Light Interrupted Retroreflective, Diffuse Reflective, and Limited Reflective Models
e on |y o — E—CALERL
. (red) L ON X PNP NR
nght ON % I\ output transismrA 2D :
(red) (green) | Main -fe---

NPN and PNP |~ 1

o

Load current

Load Operate_:I_ circuit H
(Relay)  Reset output selector; o

1
: H
(Between blue and black) ! NPN o :
1 | output 1ransistorA ZD ,J\ Blue
E3S-CT11(-M1J) | 1

E3S-CT61(-M1J) | lncider:; - - - __ h
nterrupte

* Note: Set the NPN and PNP output selector to PNP.

‘ Control output
ov

E3S-CR11(-M1J) o or ON ]

E3S-CR61(-M1J) S (red) OFF D ON Connector Pin Arrangement
Output ON :I_E (DARK ON) S

E3S-CD11(-M1J) transistor  OFF @®@

E3S-CD12(-M1J) Load Operate ®

E3S-CD61(-M1J) (Relay) Resetj—lz

E3S-CD62(-M1J) (Between blue and black) Note: Terminal 2 is not used.

Emitter (Through-beam Models)

Emwtler_ - - Brown .
indiator Connector Pin Arrangement
1 Y

1
1
Main | 10to30VDC © @
circuit | ® 6
' ®
! Blue

Note: Terminal 2 and 4 are not used.

-
s

Connectors (Sensor I/0O connectors)

Pin No. Class Wire, outer | Connector Application
® g Brown jacket color |  pin No. pp
® 06 % ( ) Blue Brown O) +V
® @ Black - ® -
For DC Bive ® oV
u
XS2F-D421-DCO-A
Black @ Output

Note: Pin 2 is open.
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Characteristic data (typical)

OMmRON

Operating Range
Through-beam

E3S-CT1(-M1J)
500
o
5300
<
®©
(=] \
a 100 \C
o) \
o \
& 50 \\
\
30
A\
10 \\
‘\
S
5 N
3 ey
Operation 1
level 0 10 20 30 20

Distance (m)

Nomenclature:

Retroreflective Models
E3S-CR1 (-M1J) + E39-R1 (supplied reflector)

Diffuse-reflective
E3S-CDIITI(-M1J)

° 500 Reflector: E39-R1 0500 Sensing object: White paper
'@ 300 <§ 300
£ £
S S E3S-CDLJ
© 100 0100 By
(%] [%] i ¥
Q [0} \
£ VN < )
@ 507N w 50y ¥
30 / \ 30 %ESS-CDE2
~ \ Y
10 N = 10 \\\ \\\\
A g \ AN
5 N 5 AN NG
3 \‘\ 3 \\ \\
Operation 4 ?pelration 1 \ —
level g 1 2 3 3 el g 1 2 3

Distance (m) Distance (m)

(Horizontal type)

Stability

indicator (green)

NPN and PNP

S L
Min

SENS

PNP  D-ON

output selector

Operation

g
” 5
LON
E3S- CD12

Control unit cover

Light indicator (red)

Sensitivity adjuster

L-ON and D-ON
selector * 2

Model

(Vertical type)

Control unit cover

Stability indicator
(green) S

Light indicator
(red)

PNP
NPN and PNP EI
output selector * 1 =

Sensitivity adjuster

N
L-ON and : @ :
D-ON selector * 2
*1. The output transistor can be selected with the NPN/PNP output selector.
*2. The operation mode can be selected with the L/OND/ON selector.
Note: The through-beam and retroreflective models are different in sensitivity
adjuster shape.

Sensitivity adjustment (diffuse

reflective model, light-ON)

Sequence | Detection state | Sensitivity adjuster Indicator state Adjustment procedure
ghotoelectric 3 (A) ON-OFF  OFF»ON | Place a sensing object in the predetermined position, turn the
ensor = ogi 1 . . . age .
@ Point A =l 5 ( sensitivity adjuster clockwise (increase sensitivity) until the
Ot I I g P <] O incident indicator (red) is turned ON, and define this position
5 in Max Stability indicator Light indicator | s (A)
' * (green) (red)
v Remove the sensing object, turn the sensitivity adjuster fur-
Photoslectric Sensor { /‘\(C) ONoOFF  onworr | ther clockwise until the incident indicator (red) is turned ON
) 3 g’ by a background object, and define this position as (B). Turn
@ Point B aVE) 1 )e)® @) (@) the sensitivity adjuster counterclockwise (decrease sensitivi-
o 7
g % o CID > Stabilty indicator Light indicator ty) from (B) gntil th? incident indicator (red) is turned OFF,
8 (green) (red) and define this position as (C). When there is no background
‘ object, define the maximum adjuster position (Max) as (C).
Set the adjuster in the middle of positions (A) and (C) (opti-
(C) ON ON-OFF | mum sensitivity setting). Also make sure that the stability in-
. I dicator (green) is turned ON when there is an object and
® Setting ” (ID o when there is no object.
Min Max Stability indicator Light indicator | \When the indicator is not turned ON, recheck the detection

(green)

(red) method since there is a little allowance.

Unlike the conventional models, the E3S-C scarcely has sensitivity variations between products. Therefore, you need to make the
above adjustment on only one diffuse reflective model of E3S-CD that will be used for detection under the same conditions, and
match the indicator points of the other diffuse reflective models of E3S-CD with the above adjusted one. (You need not match the
sensitivity of each sensor.)
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Precautions

OMmRON

| Correct Use |
Design

Fuzzy mutual interference prevention

When reflective photoelectric sensors are installed side by
side, one sensor may receive the light from the other sensor,
which may disturb the incident signal, causing a malfunction.
The fuzzy mutual interference prevention monitors interfering
light for a predetermined period of time before light is emitted,
and imports the interfering light level and incident frequencies
as data. Using these values, fuzzy inference is made to find
the risk of malfunction to control the light emitting timing, re-
ducing the risk.

(When risk is low)
Light is emitted after interfering light is gone.

Light A, A —
interference
Ir 1 Ir 1
1 1
Emissionj :|->|-| H H :l"l-l_
pattern - -

(When risk is high)
Light is emitted after shifting to a gap of interfering light.

Light | \ | \ ﬂ ‘ | ‘ | ‘ | \
interference’
I’I
1
Emission H H 1 — ”
11

pattern

Wiring Considerations

Cable

* An oil-resistance cable is used to ensure oil resistance.
* The bending radius should be 25 mm or more.

Installation

Sensor installation

* Note that during the E35-C installation, hammering it will
damage the water resistance function.

* Use an M4 screw, tightened to a torque of no more than
1.18 Nm.

(When using the mounting bracket)

* To set the sensor on the mechanical axis, use the optical
axis locking holes.

* When the sensor cannot be set on the mechanical axis,
move the E3S-C vertically and/or horizontally and set it in
the center of the area where the incident indicator is turned
ON. Make sure that the stability indicator is ON.

(Direct installation)
Install the E3S-C as shown below.
[M4 screwing]

Two, 4.5 dia.
through holes

M4 hole
M4 hole

[M3 screwing]

Optical axis adjustment

(Optical axis locking holes)

By fitting screws into the optical axis locking holes, the mount-
ing bracket is set onto the mounting shaft of the mounting
bracket.

For adjustment

our M4 optical axis lock holes

Mounting axis

E3S-C
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Optical axis position of through-beam model

Unlike the conventional product, the through-beam model has
two lenses, but the one actually used is as shown below.
When fitting the slit, use it after matching the slit hole with the
used lens.

(Horizontal model) (Vertical model)

Lens in use.
The slit must be on this side.

Lens in use.

Lens not in use.
Lens not in use.

Water Resistance
To ensure water resistance, tighten the operation panel cover
screws to 0.34 Nm to 0.54 Nm torque.

Dimensions (Unit: mm)

Miscellaneous

Oil resistance/chemical resistance

* Though E3S-C has a high oil resistance, it may not be able
to exhibit its performance depending on the oil type. Use oil
in compliance with the following table.

* Regarding the oil resistance of E3S-C, it has passed tests
on the oils given in the following table. Refer to the table for
examining the oil to be used.

Testing JIS classi- Dynamic vis-
oil classi- o Product name cosity (mm?/s) PH
o fication o
fication at 40°C
Lubricant - Velocity No. 3 2.02
Not less than
Water-in- C'Le:)s.ssZ Daphne Cut 10tolessthan N
soluble 50
lant
cooant | Class 2| v shiron Ol No. 2ac Less than 10
No. 11
Class W1 | Yushiroken EC50T-3 71095
No. 1 |'Yushiron Lubic HWC68 7t09.9
Water- C Wi
soluble o5 | Gryton 1700D 7109.2
coolant o-
Class W2 | Yushiroken S50N 7109.8

Note: 1.The E3S-C was immersed in the oils in the above table at 50°C for 240
hours, and passed the test of 100-M or more insulation resistance.
2 .For use in the environment where the E3S-C is exposed to the oil other
than those in the above table, use the dynamic viscosity and PH in the
above table. Pre-examine the oils since the sensor may be affected by
additives and like in the oils.

Sensors

Through-beam model (horizontal model)
E3S-CT11(-M1J)

With mounting bracket

Junction connector models (-M1J)

Vinyl-insulated round cable with
three conductors, 4 dia. Mi12x 1
(18 x 0.12 dia.); standard length: 0.3 m

-~ 16 dia.

M3 x5 Vinyl-insulated round cable with

50

[+—18.5 —=

*0 three conductors, 4 dia.
Light indicator (red)

(18 x 0.12 dia.); standard length: 2 m * 3

%

Mounting holes

R 22.2 stability —7
Emitter: E3S-CTCL-L indicator
Receiver: E3S-CTCI-D (green)

9.2 w

2-M4

42 2 - —?
254

4.2 Stainless steel
[ P— (SUS304)
6.2
Lens (17 x 11) Optical axis 38.2
22 _ fasan
7
+ ! mi]
23 ] 4 B | . [
| 1 | 205
| m| || :
‘ i f 18 i M + I 17.3
T
9.3
— o
T
2-M4 1?5 ~—120.8 254
* Note: 1. Mounting bracket can be attached to side A.
2. The emitter for through-beam sensors have only the power supply indicator.
3. The cable for emitters for through-beam sensors is two-conductor, 4 dia. (27 x 12 dia.).
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Through-beam model (vertical model)

E3S-CT61 (-M'l J) Junction connector models (-M1J)
Vinyl-insulated round cable with three M12x1
conductors, 4 dia. (18x0.12 dia.);

With mounting bracket sfandard length: 0.3 m 7
- 16 dia.
57 Vinyl-insulated round cable
Optical axis with three conductors, 4 dia. (18x0.12 dia.);
(+~—15.8 —=17.44« standard length: 2 m * 3
A= x
Optical --—— - F f———20-2047{ -
axis I] —
L YAl |
222 ‘ ‘ Mounting holes
Lens (17x11) 2-M4
/ E f\iﬂ—( 20
———f—— | 42 92 -
N | Ty l
M 25.4——|
T
42 ‘ \i’g Stainless steel
ainless stee
2.9 129 | (sus304)
25.4
31
Stability indicator (green) 438
7.2 Light indicator (red) * 2 ’
| 1 T T
X ]
5.8
i — } g g
20.2 )
23 w s — B -
32.2
1L — o <O
/ T
(A)*1 12
M3x5 2-M4 ) ) { |
1
——23.2 — 1?5
* 1. Mounting bracket can be attached to side A.
* 2. The emitter for through-beam sensors have only the power supply indicator.
* 8. The cable for emitters for through-beam sensors is two-conductor, 4 dia. (27x12 dia.).
Retro/diffuse reflective model (horizontal model)
E3S-CR11(-M1J) Junction connector models (-M1J)
Vinyl-insulated round cable
E3S-CD11 (-M1 J) with three conductors, 4 dia. M12 x 1
(18 x 0.12 dia.); standard length: 0.3 m
E3S-CD12(-M1J) —
With mounting bracket
- 16 dia.

M3 x5
50. o Vinyl-insulated round cable with three conductors, 4 dia.
[~—18.5 —»| '(-'92; indicator (18'x 0.12 dia.); standard length: 2 m * 3
re

22.2 gyapility : : Mounting holes
indicator M4
(green) B 20
9.2 \P i o 4+2 4?
\ 25.4—

4.2 («8.3+| Stainless steel (SUS304)
6.2
Lens (17 x 11) Receiver 38.2
2.2 _ faan
Y
1
f 4 m Thj
23 o9 3 T——— =
' A 1 ] | P 2
| F 18 i {,%4{} 17.3
(A)*1 I o3 o o
Optical ~ Emitter - 1 f
axs 2-M4 15 —20.8 254

* Note: Mounting bracket can be attached to side A.
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Retro/diffuse reflective model (vertical model) Junction connector models (-M1J)

E38-CR61 ('M1 J) :{jinyl-insutljatetd rou:z.cable with
E3S-CD61 ('M1 J) (1r8€i 8?1”2 g?af)):ss’tancllird length: 0.3 m Mizxi

E3S-CD62(-M1J) With mounting bracket

- 16 dia.

57
Receiver 5n
24 Vinyl-insulated round cable with three conductors,
20.8 =1 Emitter 4 dia. (18 x 0.12 dia.); standard length: 2 m * 3
/1]
’ ' At / F T 5 ) %
Optical axis T & —- 0—20.41 -
iRl o]
02 . ‘ Mounting holes
ﬁ L'[:Ei 2-M4
Lens (17'x 11) f - e r\%m 20 )
s | T {
| A [e—— 25.4——|
42 ‘ 4.2 .
Ll e 12.91- Stainless steel (SUS304)
25.4
31
Stability indicator (green) 438
72, Light indicator (red) e 2D
Nl | g |
i 5.8
: — ‘ d 0
23 i 20.2 1 A
J: ‘ 322
/ T {W i i ﬁ
(A) * 1 12
M3 x5 2-M4 O O ! i
|
f——232 —| 1T5
* Note: Mounting bracket can be attached to side A.
Accessories (Order Separately)
Plug-in type long slit (for through-beam model )
E39-S61 ;
{
A —
} 11
[ 20 } |
Dimension A . .
ﬁ (mm) Material Quantity
0.5
6.5 1 Stainless 1 each for emitter
1 steel and receiver
20— 2 (SUS304) | (total of 8 pcs.)
4
ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
Cat. No. E229-E2-04-X In the interest of product improvement, specifications are subject to change without notice.
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Distance setting photoelectric sensor in metal housing

E3S-CL

e High water, oil and detergent resis-
tance

¢ Minimal black/white error for highest
reliability detecting different colored
objects (E3S-CL1)

Eliminates Background Influences with a What Is Distance Setting?

Hysteresis of Only 2% max. (E3S-CL1) (Differences from other detecting system)
The hysteresis is the industry's minimum 2% max. (E3S-CL1). Distance-setting

As a triangmation measuring is used, objects behind the set- When the sensing object moves in direction A, the center position
ting distance cannot be detected. The sensor is insensitive to of the reflected light moves in direction B. This is received by the
the influence of background objects of high reflectivity, and 2-split photodiode and the place where the incident levels are the
stable detects works on a conveyor from above. The hystere- Fea- same on the N and F sides is defined as the setting distance.

tures | The objectis detected by the incident circuit processing only when
N F, andis not detected when N F. Therefore, detection is stable
without being influenced by the work type and background ob-

sis of the E3S-CL2 is 10% max. of the detecting distance (5%
max. for white paper).

jects.
Received element .
(Two division photodiode) ';1 ll:\l;ar
Struc- priad N Setting range
ture variable . ]\‘\ i
Light source 3 I
LED “ J H
< > —A

Detecting range

Diffuse-reflective

Since the level of the reflected light is judged for detection , the
sensing distance varies with the color, material and/or size of the

Fea-
WS work.
A malfunction may occur if there is any object of high reflectivity in
the background.
recoveg /
element [D<@:
Struc- Detecting area
L

Detecting range

E3S-CL A-111



OMmRON

6-turn adjuster with indicator
* The 6-turn adjuster with indicator ensures ease

of distance setting.
¢ Fine distance setting is possible.

the distance.

Stability indicator (green)

Operation indicator (orange)

Receiver lens

Two division photodiode

Emitter lens

Optical Technology of E3S-CL
By turning the distance setting ad-
juster (worm gear), the rotation of the
gear moves the cam to change the
incident angle of the whole incident
block (lens and photodiode), setting

Operation unit cover

Setting distance indicator

Setting distance
adjuster (worm gear)

Cam

Light source LED

 NPN/PNP Output Selectable.
¢ Light-ON/Dark-ON is also switch selectable.

Conforms to Applicable EN/IEC Standards

¢ The sensors satisfy the electrical

safety (IEC947-5-2), noise resis- 7
tance (IEC947-5-2, IEC801-2/3/
4) and noise radiation restrictions .y

(EN500 81-2, EN55011) required
for photoelectric sensors.

E3S-CL1

Application

Detecting Milk Cartons

%////////
— A\

A stainless background

Vi./
/////

E3S-CL1

Stable detection is not
affected by stainless steel
background or carton colors.

Detecting Food Products on Conveyors
E3S-CL1

Objects can also be detected from above
a conveyor.

Detecting Wafer Cassettes

E3S-CL1

Easy distance setting with 6-turn adjustment
and indicator.

E3S-CL2

Detecting Boxes

tion.

Stable detecting boxes regardless of box posi-

Detecting Construction Materials (Boards)

maining on a Pallet
E3S-CL2 o

\d§§ O

Construction materials can be Q

detected from above. Q

Detecting Tires on a Conveyor Line

E3S-CL2

Stable detecting black objects such as tires.

A-112
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Ordering Information

[ Red light T Infrared light

Shape Sensing/Setting range Model
5 " 40mm Setti
1 in. setting | etting range o
j ] <:9> Max senin‘tgo togoo mgm i
o< : > E3S-CLA1
éi' b Detecting range 200mm
' 5t0 200 mm '
=
Off ——
° Min. seti g Fomm Setti
( | in. setting | etting range |
j E l(: ' Max. setting50 to 500 mm - i E3S-CL2
é\ 35 Detecting range 500mmi
' 5to 500 mm '
Rating/performance
Sensing method Distance-setting
ltem Model E3S-CL1 E3S-CL2
Sensing 5 to 200 mm (White paper 200 x 200 mm) 5 to 500 mm (White paper 200 x 200 mm)

(Setting distance 200 mm)

(Setting distance 500 mm)

Setting range

40 to 200 mm (White paper 200 x 200 mm)

50 to 500 mm (White paper 200 x 200 mm)

Differential distance

2% max.

10% max.

Reflectivity characteristics
(black/white error)
*1

2% max.

10% max.

Light source (wave length)

Red LED (700 nm)

Infrared LED (860 nm)

Power supply voltage

10 to 30 VDC [ripple (p-p) 10% included]

Current consumption

35 mA max.

‘ 50 mA max.

Control output

Load supply voltage 30 VDC max., load current 100 mA max. (residual voltage NPN output: 1.2 V max.,
PNP output: 2.0 V max.) Open collector output type (NPN/PNP switch selectable) Light-ON/Dark-ON

switch selectable

Protective circuits

Reverse polarity protection, output short-circuit protection, mutual interference prevention

Response time

Operation or reset: 1 ms max.

‘ Operation or reset: 2 ms max.

Distance setting

6-turn endless adjuster (with indicator)

Ambient illuminance

Incandescent lamp: 5,000 lux max. Sunlight 10,000 lux max.

Ambient temperature

Operating/Storage: -25°C to 55°C (with no icing or condensation)

Ambient humidity

Operating/Storage: 35% to 85%RH (with no condensation)

Insulation resistance

20M min. at 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

Vibration resistance

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? for 3 times each in X, Y, and Z directions

Protective structure

IEC Standard IP67, NEMA 6P (limited to indoor use)
2

IEC Standard IP67, NEMA 6P (limited to indoor use)

Connection method

Pre-wired models (standard length: 2 m)

Weight (Packed state)

Approx. 170 g

Case Zinc diecast

Operation panel
Ma- | cover Polyethyl sulfon
terial -

Lens Acrylics

Mounting Brackets [ Stainless steel (SUS304)

. Mounting bracket, hexagon bolt M4 x 12 (with spring washer, flat washer), adjusting screwdriver, instruction

Accessories

manual

*1. Sensing distance difference between standard white paper (reflectivity 90%) and standard black paper (reflectivity 5%)
*2. NEMA (National Electrical Manufacturers Association) Standards

E3S-CL
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Spot Diameter vs. Sensing Distance

E3S-CLA1 E3S-CL2
_. 25 £100
£
£ 5]
2 ©
“é 20 g 80
£ | — 8
S / 2
3 /] 2
& 15 / D g0 /
10 / 40 /
/
5 20 /1
—
0 50 100 150 200 250 0 100 200 300 400 500
Distance (mm) Distance (mm)
Short distance characteristic
E3S-CLA1 E3S-CL2
= Sensitivity adjuster € Sensitivity adjuster
E ~ el - I oy S
T 20 Sensitivity adjuster T Sensitivity adjuster
< :Min 2  Min.
I} z
@ @
© T 400
215 2
[72] [72]
C C
& & 300
10
200
5
33.7mm 32.7mm 100
23.7mm 36mm 33mm
27mm|__| 1.4mm 11.4mm olo7mm [Tosmm e2nm L1 [J2.6mm
White paper Black paper White paper Black paper
Material Material
A-114 Standard Photoelectric Sensors
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NPN output
Operating status of L Mode selec- o
Model - Timing chart . . tput circuit
D output transistor g cha tion switch StliphitElE
Incident :I
Interrupted
Ogeration ON
indicator - - -
Light ON (orange) ~ OFF L ON [ operation Stabilty 71, Brown 10 to 30 VDC
Output ON :| (LIGHT ON) | | incicator 2 2 indicator J o \IJ
transistor  OFF i output transistor : lLoad current
Load Operate (Orange) (Green) | Main
E3S-CL1 (Relay)  Reset ! circuit NPNand PNP 4 —0O Control output
E3S-CL2 ! output selector } § ~ i+
Incident | 1
Interrupted —:l— 1 NPN y vl !
Operation QN ! output transistor A Blue ov
indicator D ON I Q
EILS(e] fomngs) - O DARK ON o - -
Output ON:| |: ( ) * Please make a changeover switch into the NPN side.
transistor  OFF
(Relay)  Reset
PNP output
rating status of - M lec- N
Model szl Sl Timing chart " it Sl Output circuit
output transistor tion switch
Incident :|
Interrupted
Operation QN
indicator - - -
Light ON (orange) ~ OFF L ON Operation Stabilty L Brown 10 to 30 VDC
oupn OV | (HGHTON) | 8952 o T o I 7
transistor OFF i % H output transistor A :
Load  Operate (Orange) | [(@reen) | Main S SRR
E3S-CL1 1 s NPNand PNP S .
E3S-CL2 (Relay) Reset ! cirouit output selector | o O Load current
Incident :| ! NPN output :i‘ZD : ‘Control output
Interrupted 1 | transistor ,J\ Blue ov
Operation QN I
indicator D ON - - - Y
Dark ON (orange)  OFF e .
Output ON (DAF{K ON) * Please make a changeover switch into the PNP side.
transistor OFF:I—E
(Relay)  Reset

Nomenclature:

Operation panel

Stability
indicator (green)

1
STAB LIGHT

PNP 4
Output selector
NPN

Mode selector

Operation unit cover

Operation indicator (orange)

Setting distance indicator

Setting distance adjuster

Output selection switch
@ When using the sensor with NPN output, move the switch

to the position.

(® When using the sensor with PNP output, move the switch
to the position.

Mode selection switch

@ When using the sensor with Light-ON, move the switch to
the position.

(@ When using the sensor with Dark-ON, move the switch to
the position.

Distance Adjuster

@ Turning the distance setting adjuster clockwise (to the Max
position) increases the detecting distance, and turning it
counterclockwise (to the Min position) decreases the dis-
tance.

(@ The distance setting adjuster is a 6-turn endless adjuster
ranging from the Min position to the Max position, and its
number of turns is displayed on the setting distance indi-
cator according to the rotation of the adjuster.

E3S-CL
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Operation

Sensitivity adjustment (distance setting type, Light-ON)

Position of dis- . .
Sequence Detection state tance setting ad- S gfjeﬂlng el Indicator state Adjustment Steps
juster tance indicator
gz‘;;%‘i'ecmc fg) ) — ON-OFF OFF=ON 1 place a sensing object in the predetermined
h n . ° 1— position, turn the adjuster clockwise until the
(1) Point (A) ‘7I § @ A 3= < O incident indicator (orange) is turned ON, and
Sensi - ) h o
f&iﬂg 4‘(‘2; Min Max Stability indicator Operation indicator define this position as (A).
3 (green) (orange)
l (1) If there is a background object, remove the
° sensing object, turn the adjuster further
Photoelectric & clockwise until the incident indicator (or-
Sensor S — ON-OFF ON-OFF ange) is turned ON, and define this posi-
(2) Points (B), = o —— § \ © ol 8- O O tion as (B). Turn the adjuster counterclock-
©) I E) @ ®4 ((B)) 52 < wise from (B) until the incident indicator
‘e - orange) is turn FF, and define this po-
Sensing & Min Max Stability indicator Operation indicator gitisngaes) Eé)u ed OFF, and define this p
object (green) (orange) (2) If there is no background object, define the
1 maximum adjuster position (Max) as (C).
L 4
Set the adjuster in the middle of positions (A)
(A) ON ONOFF and (C). Also make sure that the stability indi-
1_
(3) Setting . (A) — O cator (green) is turned ON when there is an
@ (©) © 3-|d object and when there is no object. When the
Min Max 5= Stability indicator Operation indicator mdlgator is not t%‘"‘ed ON,_ree)_(amlne the de-
(green) (orange) tection method since there is a little allowance.
Precautions
| Correct Use
Design ¢ Install the photoelectric sensor in either of the following ori-
Cable entations, being careful of the direction in which the sensing

. . . . . object will move.
The oil-resistant cable is used to ensure oil resistance. y

(E3S-CL2)

Installation

Sensor installation

Mounting orientation

¢ Install the photoelectric sensor in
such manner that its detection
surface and the object surface
are parallel (without inclination
relative to the sensing object).

Sensing object
Sensing object \
\ Movement direction

Movement direction

Movement direction

* Also, when the color/material of the sensing object varies
extremely, install the photoelectric sensor in either of the
following orientations.

If the sensing object has a
glossy surface, incline the Sen-
sor by 5° to 10° as shown on the
right. In this case, ensure that
the Sensor is not influenced by
any background objects.

Movement direction -
Movement direction

e If there is a mirror-smooth object under the photoelectric

sensor, operation may become instable. Therefore, incline * Install the photoelectric sensor so that the sun, fluorescent
the photoelectric sensor as shown below or move it away lamp, incandescent lamp or any other strong light will not
from the object. enter the directional angle range of the sensor.

Mounting Precautions

* Do not strike the Photoelectric Sensor with a hammer or
any other tool during the installation of the Sensor, or the
Sensor will loose its water-resistive properties.

¢ Use M4 screws.

¢ Tighten the screws to the torque of 1.2 Nm max.

Sensing object

A-116 Standard Photoelectric Sensors
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Others
QOil resistance/chemical resistance (E3S-CL2) Testing .
: : oil clas- | JIS classi- Dynamic =
For the oil resistance ofE3S-CL2, the Sensor has passed sifica fication Product name cosity (mm?/s) PH
o . . > at 40°C
tests on the oils given in the following table. Refer to the table tion
. . . . Lubri- .
for examining the oil to be used. Depending on the oil type, cant Velocity No. 3 2.02
however, the Sensor may not be able to exhibit its perfor- Class 2 Not less than
mance Water-in- No. 5 Daphne Cut 10 to less than ---
’ soluble ’ 50
coolant
(E\llgs?f Yushiron Oil No. 2ac Less than 10
Class W1 | Yushiroken EC50T-3 7°9.5
No. 1 Yushiron Lubic HWC68 7°9.9
Water- C W1
soluble ZSS 5 |Gryton 1700D 7'9.2
coolant o.
C'ﬁfoszvz Yushiroken S50N 79.8
Note: 1.E3S-C was su Jmerged In the olls In the above table at 50°C for 24

hours, and passed the test of 100-M or more insulation resistance.

2 .For use in the environment where E3S-C is exposed to the oil other
than those in the above table, use the dynamic viscosity and PH in the
above table. Pre-check the oils since the sensor may be affected by
additives etc. in the oils.

Dimensions (Unit: mm)

E3S-CL1
E3S-CL2

With Mounting Bracket Attached 2o 238
6.2 1.7
I 42 Stainless steel
92 |
[ | T
3 L a2
fb x S
197 4 o [} l Mounting holes
2-M4
} 4
v % -
Operation indicator /t 25.4
Stability indicator 40
Receiver
2-M4 15.4 1.1 e—372—  2.M4
Slotted hexagonal bolt '
NIR=ii=y a
1T6 I:I] E3S-CL1: Vinyl-insulated round cable of 4 dia.
f '
42.6 3 cores conductor cross-sectional area:
545 al’ 16.5 I:I] 0.2 mm?; insulation diameter: 1.1 mm
! Standard length: 2 m
28 T 184 LN 9.1 E3S-CL2: Vinyl-insulated round cable of 4 dia.
21 5 3 cores conductor cross-sectional area:
l /[:H Emitter and optical gti:&:]rd ||r;s':1u|:a}:l|02nn(:|ameter. 1.1 mm
axis position gth:
f Sensing optical axis 40
447

Note: The output selector, mode selector and distance setting adjuster are exposed when the cover is opened.
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. E237-E2-02A-X In the interest of product improvement, specifications are subject to change without notice.
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Photoelectric switch with built-in amplifier (long distance) in plastic housing

E3G

Retroreflective Models

¢ Sensing Distance of 10 m, with polar-
ized light to detect shiny objects.

* Operation stability monitored ba the
stability indicator.

Distance-setting Models

* Distance setting models with a long
2 m sensing distance incorporate a
teaching function.

* Set sensing area (zone setting) func-
tion allows detection of shiny objects
with uneven surface.

Common Features

* Meets IEC IP67 requirements.

* M12 rotary connector, pre-wired or ter-
minal block connection

ce

| Retroreflective Models |

Though the Size Is Compact, the Sensing Easy monitoring of Operation stability by

Distance Is as Long as 10m. means of stability indicator.
Replace the conventional through-beam model with the ret-
roreflective model for saving wiring and installation space.

E 10m

S WToug >

‘qc: fpearm

>

c

/o)

@)

3] N The stability indicator becomes
2 ?\%‘%‘\?ﬁ pa 10m darker due fo dust on the lens or
o model NS :’ﬂ improper optical axis adjustment.
o Reflector

= . e\\() o

2 e caves pad
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| Distance-setting |

Distance-setting Models with a Long 2-m
Sensing Distance Incorporate a Teaching
Function

Sensitivity adjustment without being influenced by back-
ground objects is possible by simply pressing a button. Useful
for teaching without a sensing object.

Easy Optimum Sensing Distance Adjust-

ments
Teaching with and without a sensing object ensures highly ac-
curate detection without influence from the background.

Without sensing object With sensing object

Zone Setting Function
Effective for detecting glossy objects, which were difficult to

detect with conventional sensors. (D-ON)

OFF ON
(Incident) (Interrupted
1 LA '

A
1 8 f
1 \
1
g /]
1

< :

N
Teach with only the
background (conveyer).

Sensing zone

Since the Sensor can have a threshold value not
only in front of the background but also beyond the
background, it is possible to detect objects such as
mirror-surface objects that do not return light from
the object surface.

General |

Select either transistor (NPN/PNP select-
able) or relay output. Three connection
methods (plus a model with a timer func-
tion). Select either a DC power supply or a
variable power

supply: 24 V to 240 VAC or 12 to 240 VDC).

IEC Standard IP67 Water Proofing

M12 Rotary Connector Available on Models
with DC Power Supplies

Application

Detection of large works
Retroreflective model can make long-
distance detection, saving wiring.

_ .

E3G-R13

Detection of large corrugated cardboard
Just by installing the sensor on one side,
only the boxes to be detected shall be
sensed.

Detection of cars in multi-story parking lot

E3G-R13
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Ordering Informat

ion

OMmRON

Sensors 1 Red light 1 Infrared light
Sensor type Shape | Connection method Sensing distance Timer function Model
'R B g NPN/PNP selector | Relay contact output
Pre-wired E3G-R13-G
Retroreflec- Connector type E3G-R17-G
tive Models | £~ E} {¢110m E3G-MR19-G
(with M.S.R. ;\\ - , [500mm]* ON or OFF
; = T | block
Function) erminatbioc delay 0to5 s E3G-MR19T-G
(adjustable)
Pre-wired E3G-L73
Connector type E3G-L77
Distance- ?i - White paper 300 x 300 mm E3G-ML79-G
setting A — ) ———>0.2t02m| ONor OFF
i T | block
erminat bloc delay Oto5's E3G-ML79T-G
(adjustable)
* Values in parentheses indicate the minimum required distance between the sensor and reflector.
Accessories (Order Separately)
Reflectors
Shape Sensing distance (typical) Model Quantity Remarks
10 m (500 mm) * E39-R2 1
6 m (100 mm) * E39-R1S 1
* Values in parentheses indicate the minimum required distance between the sensor and reflector.
Terminal Protection Cover for Side-pullout Cable
Shape Model Quantity Applicable type Remarks
% E3G-MR19(T)-G | Provided with rubber bushing and cap for
§ E39-L129-G 1 E3G-ML79(T)-G | pullout prevention in horizontal direction
Mounting Brackets
Shape Model Quantity Applicable type Remarks
E39-L131 1
E3G-R10
E3G-L70J
E39-L132 1 Rear-mounting use
E39-L135 1 Cable pulled out downwards
E3G-MR19(T)-G
E3G-ML79(T)-G
E39-L136 1
Sensor 1/0 Connectors
Cable Shape Cable length Model
Straight 2m XS2F-D421-DCO-A
5m XS2F-D421-GCO0-A
Standard cable 3-wire type
L-shaped 2m XS2F-D422-DCO-A
5m XS2F-D422-GC0-A

E3G
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Rating/Performance

OMmRON

Sensor type
ltem Model

Retroreflective Models (M.S.R. function)

Distance-setting

E3G-R13-G | E3G-R17-G

| E3G-MR19-G | E3G-MR19T-G

E3G-L73 | E3G-L77

E3G-ML79-G | E3G-ML79T-G

Sensing distance

10 m (500 mm) * (When us

ing the E39-R2)

0.2 to 2 m (White paper 300 x 300 mm)

Setting distance

0.5 to 1.2 m (White paper 300 x 300 mm)

Standard sensing
object

Opagque: 80 dia. min.

Hysteresis
(typical)

10% of setting distance

Directional angle

Sensor: 1° to 5°

Reflectivity
characteristics
(black/white
error)

+10% max. (At detection distance of 1m)

Light source
(wave length)

Red LED (700 nm)

Infrared LED (860 nm)

Spot size

70 mm dia. max. (At detection distance of 1m)

Power supply
voltage

10to 30 VDC
[Ripple (p-p) 10% included]

12t0 240 VDC £10% ripple
(p-p) : 10% max. 24 to 240
VAC +£10% 50/60 Hz

10to 30 VDC
(Ripple (p-p) 10% included)

1210240 VDC £10% ripple
(p-p) : 10% max. 24 to 240
VAC +£10% 50/60 Hz

Current/Power
consumption

50 mA max.

2 W max.

60 mA max.

2 W max.

Control output

Load supply voltage 30
VDC max., load current 100
mA max. (residual

voltage NPN output: 1.2 V
max., PNP output: 2 V
max.) Open collector output
type (NPN/PNP output
switch selectable) L-ON/
D-ON switch selectable

Relay output: Switch-over
contact 250 VAC 3A

(cos =1) max. 30 VDC 3A
max. L-ON/D-ON switch
selectable

Load supply voltage 30
VDC max., load current 100
mA max. (residual

voltage NPN output: 1.2 V
max., PNP output: 2 V
max.) Open collector output
type (NPN/PNP output
switch selectable) L-ON/
D-ON switch selectable

Relay output: Switch-over
contact 250 VAC 3A

(cos =1) max. 30 VDC 3A
max. L-ON/D-ON switch
selectable

50,000,000 operations min.
(switching frequency:
18,000 operations/h)

50,000,000 operations min.
(switching frequency:
18,000 operations/h)

Me-
Life ex- |chani-
pectan- |cal
cy (relay .
output) Electri-
cal

100,000 operations min.
(switching frequency: 1,800
operations/h)

100,000 operations min.
(switching frequency:
1,800 operations/h)

Protective circuits

Reverse polarity protection,
output short-circuit pro-
tection, mutual interference
prevention

Mutual interference preven-
tion function

Reverse polarity protection,
output short-circuit pro-
tection, mutual interference
prevention

Mutual interference preven-
tion function

Response time

Operation/reset: 1 ms each

Operation/reset: 30 ms
each

Operation/reset: 5 ms each

Operation/reset: 30 ms
each

Se_nsmwty One-turn adjuster Teaching method (NORMAL mode/ZONE mode)

adjustment
ON delay/ ON delay/
OFF delay OFF delay

Timer function 0to5s 0to5s
(Adjuster (Adjuster
variable variable
system) system)

Amb!ent Incandescent lamp: 3,000 lux max. Sunlight 10,000 lux max.

illuminance

Ambient . o o o o . . .

Operating: -25°C to 55°C, Storage: -30°C to 70°C (with no icing or condensation)

temperature

Ambient humidity | Operating: 35% to 85%RH, Storage: 35% to 95%RH (with no condensation)

Insulation 20M  min. at 500 VDC

resistance

Dielectric 1,000 VAC at 50/60 Hz for | 2,000 VAC at 50/60 Hz for | 1,000 VAC at 50/60 Hz for | 2,000 VAC at 50/60 Hz for

strength 1 minute 1 minute 1 minute 1 minute

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

resistance

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
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Sensor type Retroreflective Models (M.S.R. function) Distance-setting
Item Model | E3G-R13-G | E3G-R17-G | E3G-MR19-G | E3G-MR19T-G | E3G-L78 | EB3G-L77 |E3G-ML79-G | E3G-ML79T-G
Shock resistance | 500 m/s? 3 times in each of X, Y and Z directions
Protective . .
IEC 60529 IP67 (with Protective Cover attached)
structure
. Pre-wired Pre-wired
Connection M12 . M12 .
(standard Terminal block (standard Terminal block
method Connector Connector
length: 2 m) length: 2 m)
Weight Approx.
Approx. 50 g | Approx. 150 Approx. 50 g | Approx. 150
(Packed state)  |150 g PP g|App 9 PP 9| App 9
Case PBT (polybutylene terephthalate)
Mate- | Lens Acrylics (PMMA)
rial | Mountin .
9 Stainless steel (SUS304)
Brackets
Accessories Instruction sheet, and screwdriver for adjustment Instruction sheet
J
Output Circuit Diagram
NPN output
Operating status of - Mode selection fomer
Model output transistor Timing chart it Output circuit
Incident [_o fion~ ~ ~Stabim - T B 10 to 30 VDC
Interrupted—:I— Iingﬁ:?tég /in;cgtgr )PNP output ¢ o
Operation  ON ! I\transislor 4 ! Load
Light ON indicator OFF—:l— L ON | (Orange) (Green) ) -- i current
(orange) (LIGHT ON) 1 Main NPNorPNP | © O Control
tOulpptt ON - i cireuit | output selector ! ou?t?)l:?
ransistor - OFF b el "
E3G-R13-G Operate I NPN output - "go7py !
533-517—6 hgggy) T:(eset i | transistor ¢ Blue ov
3G-L73 - - -
E3G-L77 Incident * Set the NPN or PNP selector to NPN
Interrupled—:|— et the or selector to
Operati Connector Pin Arrangement
Oppration N g D ON o
Dark ON (orange)  OFF (DARK ON) N0}
R ®
ransistor  OFF
Load Operate Note: Terminal 2 is not used.
(Relay)  Reset :|_|:
PNP output
Model Operating st.atus & Timing chart que zeleziem Output circuit
output transistor switch
Incident l:| - . -
Interrupted IOperation Stability A Brown 10 to 30 VvDC
) jindicatop? 47 indicator < PNP outout Y
Light ON (orange) Og; (Llé_Hc.)r’\(l)N) | (Orange) (Green) | \ain NPNorPNP 87" |
Saur:glijsttor OFF—:I— | circuit 0utpu?;e|ectors ‘n —O Control output
E3G-R13-G load Operate | NPN output g~ ' ‘Load current
E3G-R17-G (Relay)  Reset _:I_ : | transistor 420 ,L Blue ov
E3G-L73 [ @
-| Incid - - -
B3G-L77 Inte::lezz * Set the NPN or PNP selector to PNP
Operation - ON - D ON Connector Pin Arrangement
Dark ON (orange)  OFF (DARK ON) S®
Output 0N:|_|: ® 0
transistor  QFF
® ) .
Load Operate Note: Terminal 2 is not used.
(Relay) Rese‘:l_lz
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Relay contact output

Timer function Model Timing chart gllvei?:hselechon Output circuit
Incident D D
Interrupted
Operation  ON L ON
'(r(‘,?;fnag‘g; OFF—:I—:I— (LIGHT ON)
Ta ON
None E3G-MR19-G OFF
E3G-ML79-G Incident
Interrupted—:I—:I— . °°
o o 0 = SR
'([‘,?;Cnag‘g; OFF (DARK ON) H
ON
Ta OFF:_D_: I Contact output
S T2 T2 ToT, ‘ (G6C Relay built in)
. = T1—=*Ti~—=T1 T1 + Ti—
Incident — = =
Interrupted T LT L ON . Main 24 to 240 VAC
ON delay * o‘;’: I I (LIGHTON) | | cireuit 1210 240 VDG .
Tda = Tda T (no polarity order restricted)
ON or OFF OFF delay * ON | 11 |
delay 010 5 s E3G-MR19T-G OFF —_—— -
(adjustable) ESG-ML79T-G LV U L B LU S L
Incident | — = | Bl |
Interrupted T T T — D ON
ONdelay* ONTT] 00 (DARK ON)
OFF T L Tda =t
OFF delay * ON | |
OFF

* For ON and OFF, delay timers vary independently.
Note: Td1, Td2: Delay time (0 to 5 s), T1: Any period longer than delay time, T2: Any period shorter than delay time

Connectors (Sensor I/0O connectors)

Terminal No. Wire colors s Wire, outer | Connector P
® 1 Al Brown jacket color | pin No. PP
(OJN©] O Blue Power
® z Black Brown ® supply (+V)
XS2F-D421-DCO-A - R
XS2F-D421-GCO-A For DC ®
XS2F-D422-DCO-A Blue ® Power sup-
XS2F-D422-GCO-A ply (O V)
Black @ Output

Note: Pin 2 is not used.
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Characteristic data (typical)

OMmRON

| E3G-R/MR Retroreflective Models |

Operating Range

£ 500FE"39-R2 reflector
o
[}
3
<3 100 —_———
o yia
- / N
= =
s H =
z
S 10} =
s f =
g o
SN
N
oN \
level =
0.1
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Distance (m)

E3G-L/ML Distance-setting Models |

Spot Diameter vs. Sensing Distance
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Nomenclature

OMmRON

Retroreflective Models
E3G-R13-G (Pre-wired model)
E3G-R17-G (Connector model)

Operation indicator
(Orange)

PNP/NPN selector

Stability indicator
(Green)

Sensitivity adjuster
L.ON/D.ON selector

D oov

E3G-R13 ‘U

E3G-MR19-G (Terminal Block Model)
E3G-MR19T-G (Terminal Block Model with Timer)

Operation indicator (Orange)
Stability indicator (Green)

; @:: L.ON/D.ON selector
L= oon

o

E3G-MR19T ‘%)

¢]

Sensitivity adjuster
ON-delay adjuster *
OFF-delay adjuster *

* The ON or OFF de-
lay adjuster is not
available with the
E3G-MR19-G.

Distance-setting
E3G-L73 (Pre-wired model)
E3G-L77 (Connector model)

Indicators
Stability indicator (Green)
Teaching indicator
(Red and green)

PNP/NPN selector

Operation indicator
(Orange)

Mode selector
TEACH/
RUN(D*ON)/
RUN(L*ON)
TEACH button

NORMAL/ZONE selector

E3G-ML79-G (Terminal Block Model)
E3G-ML79T-G (Terminal Block Model with Timer)

Indicators

Stability indicator (Green)
Teaching indicator

(Red and green)

Operation indicator (Orange)
TEACH/RUN selector
L-ON/D-ON selector
NORMAL/ZONE selector

TEACH button
ON-delay adjuster *
OFF-delay adjuster *

E3G-ML79T ‘9%

* The ON or OFF delay
adjuster is not avail-
able with the E3G-
ML79-G.
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Operation

OMmRON

\ E3G-L/ML

Adjustment Steps

Pro-
ce-
dure

Operation

1 | Install, wire, and turn on the Sensor.

2 | Perform distance setting (teaching). Refer to "Distance Setting (Teaching)".

3 | Check that the mode selector is set to RUN.

Distance Setting (Teaching)

Select the most appropriate teaching method in reference to the following descriptions.

Teaching without sensing

Setting a threshold in the
middle between the back-

Detection of glossy objects

Setting the maximum

Application objects (i.e., Teaching the ground and sensing object | in front of the background. sensing distance of the
background). . Sensor.
for operation.
¥ ¥ A 4 4
Maximum distance settin
Teaching Normal one-point teaching | Normal two-point teaching Zone teaching ) 9
(in normal mode)
Press the button | Press the button | Press the button | Press the button
Setting method with the background ob-|with the background ob-|with the background object | for longer than three sec-
ject. ject. (conveyor, etc.). onds.

Thresholds (a and b) are
set in the sensing distance
on condition that the differ-
ence between these
thresholds is approximate-
ly 10% of the whole sens-
ing distance.

The threshold is set in such
manner that the stability in-
dicator will turn ON at ap-
proximately 2 m if the
sensing object is white pa-
per.

Threshold (a) is set to a
distance in front of the
background of 20% of the
background distance.

Threshold (a) is set ap-
proximately in the middle
between the background
and sensing object.

Set threshold

The output is ON whenev-
er the sensing object is lo-
cated between the Sensor
and at a distance of 2.2 m.

The output is ON between
the Sensor and La.

The output is ON between
the Sensor and La.

The output is ON between

Output ON range La and Lb.

Normal Mode1. Normal One- Zone Mode Zone Teach-

La: Distance equivalent to threshold

() point Teaching 2. Normal Two-point Teaching ing
a
Threshold Threshold Threshold Threshold b
Lb: Distance equiva|ent to threshold EL res| O(Lg Bacound L res| o( a Bacound EL res| O(Lg) Bacound i bf;es 0
& S
(b) I“ é Object g ‘e
ON ON | L-ON OFF ON OFF
D-ON «=2N OFF ON
Normal one-point teaching Pro-
Pro- ce- Operation
ce- Operation dure
dure Move the sensing object and press the [TEACH| button with
1 | Set the mode selector to [TEACH] . the background.
> | Set the NORMAL/ZONE mode selector to 4 If the teaching is successful, the teaching indicator
- : (green) will turn ON.
3 Press the putton with th.e background. If the teaching is not successful, the teaching indicator
The teaching indicator (red) will turn ON. (red) will flash
[RUN] - - :
4 iitJQ? mode selector to - (Setto L-ON or D-ON When the teaching is successful, the setting is complete,|
: Set the mode selector to . (Use the operation model
Note: Perform normal one-point teaching with the background. 5 |selector to set L-ON/D-ON.) When the teaching is nof
Normal two-point teachin successful, change the work position and setting distance
P 9 again, and restart the setting from step "3".
Pro-
ce- Operation
dure

1 | Set the mode selector to [TEACH] .
o | Set the NORMAL/ZONE mode selector to .

Press the button with a sensing object.
The teaching indicator (red) will turn ON.

3
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Zone teaching

Pro-
ce- Operation
dure

1 | Set the mode selector to .

2 | Set the NORMAL/ZONE mode selector to .

Press the button with the background.
3 The teaching indicator (red) will turn ON and the teaching
indicator (green) will then turn ON.

Set the mode selector to . (Set to L-ON or D-ON

“ mode.)

Note: Perform zone teaching with the background.

Maximum distance setting (in normal mode)
If you want to set the maximum distance of the sensor, set a
maximum distance as depicted in the following procedure.

Pro-
ce- Operation
dure
1 | Set the mode selector to .
2 | Set the NORMAL/ZONE mode selector to [NORMAL] ,
Press the button 3 s or more.
3 The teaching indicator (red) will turn ON.
In 3 s, the teaching indicator (green) will turn ON.
When the teaching indicator (green) turns ON, the setting
4 |is complete. Set the mode selector to . (Setto L-ON/

D-ON.)
Precautions
| Correct Use |
] E3G-R/MR | | E3G-L/ML
Design Design
Power Supply Power Supply

A full-wave rectification power supply can be used with the
E3G-MR19(T)-G.

Wiring Considerations
The tensile strength of the cable during operation should not
exceed the values shown below.

Model Tensile strength
E3G-R13-G
E3G-MR19(T)-G 50 N max.
E3G-R17-G 10 N max.

@ For adjustment

Display

* The following graphs indicate the status of each operation
level.

* Set the E3G so that it will work within the stable operation
range.

Stability indicator (green) Operation indicator (Orange)

_ L-ON D-ON
T
3
Stable B
operation B ON
range = ON OFF
(see note) Operation
level x 1.2
Unstat?le ) OFF
operation Operation ~ [-----------1 [=-====-==="1 psom=nmomoos
range level
(see note) Operation
Stable level x 0.8 OFF ON
operation ON
range
(see note)

Note: If the operation level is set to the stable operation range, the E3G will operate with
the highest reliability and without being influenced by temperature change, voltage
fluctuation, dust, or setting change.

A full-wave rectification power supply can be used with the
E3G-ML79(T)-G.

Wiring Considerations
The tensile strength of the cable during operation should not
exceed the values shown below.

Model Tensile strength
E3G-L73
E3G-ML79(T)-G 50 N max.
E3G-L77 10 N max.

Miscellaneous

EEPROM Write Error

If a write error occurs (operation indicator flickers) due to pow-
er-off, static electricity or other noise in the teaching mode,
perform teaching again.

E3G-M(T)-G |

Wiring Considerations

¢ The cable with an external diameter of 6 to 8 mm is recom-
mended.

* Securely tighten the cover to maintain water resistance and
dust resistance. The thread size of the conduit socket is PG
13.5

* Do not tighten with the cable caught by the terminal protec-
tion cover. Otherwise, the water-resistant structure and like
cannot be maintained.
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(Recommended example) g

Terminal
protection cover

=

Rubber bushing

Washer

Clamping nut

¢ Changing to Side-pullout Cable from Vertical-pullout Cable

(1)/‘ %)

E39-L129-G Terminal
Protection Cover

Rubber bushing
Washer

@ .

Clamping nut

o

Note: * Provided with the E39-L129-G

All E3G Models

ce- Operation

@ | Remove the present cover.

Attach the E39-L129-G Terminal Protection Cover for
side-pullout cable.

Remove the clamping nut, washer, and rubber bushing
of the E3G. These are used for the side-pullout cable.

Attach the rubber bushing and cap provided with the
E39-L129-G to the E3G as replacements.

Design

Load Relay Contact

If a load is used that will spark when it is turned OFF (e.g. a
contactor or valve), the usually closed side may be turned ON
before the usually open side is turned OFF or vice versa. If
both usually open output and usually closed output are used
simultaneously, apply an surge suppressor to the load. (Refer
to OMRON's "Switch/Relay/Connector (PCB Product) Cata-
log" for typical examples of surge suppressors.

Wiring Considerations

Connection/Wiring

The E3G has load short-circuit protection. If load short-circuit
or like has occurred, the output turns OFF. Therefore, recheck
the wiring and switch power on again. This resets the short-
circuit protection circuit. Load short-circuit protection is acti-
vated when a current of 2 times or more of the rated load cur-
rent flows. When using an L load, use the one the inrush
current of which is less than 1.2 times of the rated load cur-
rent.

Mounting

¢ |f Sensors are mounted face-to-face, ensure that no optical
axes cross each other. Otherwise, mutual interference may
result.

¢ Be sure to install the Sensor carefully so that the directional
angle range of the Sensor will not be directly exposed to in-
tensive light, such as sunlight, fluorescent light, or incan-
descent light.

* Do not strike the Photoelectric Sensor with a hammer or any
other tool during the installation of the Sensor, or the Sensor
will loose its water-resistive properties.

¢ Use M4 screws for Sensor installation.

¢ For case installation, tighten it to the torque of 1.2 Nm max.

Water Resistance

Tighten the operation cover screws and terminal block cover
screws to a torque of 0.3 to 0.5 Nm in order to ensure water
resistivity.

E3G

A-129




OMmRON

Dimensions (Unit: mm)

Sensors

Retroreflective Models

Pre-wired Connector type
E3G-R13-G E3G-R17-G

L Operation mode selector
Operation indicator (Orange)

Note: All dimensions other than the
o o M26 ones specified below are the
Stability indicator (Green) asgjzssltt:evr“y same as the corresponding di-
) mensions of E3G-R13-G.
47 8——] Mounting
R11 ‘7454" Two, 45 dia. Holes ‘
Receiver — mounting holes 1@ =
=5 i = 2-m4 ° Sk 1=
I & — [ ,E,
Rl N /! f
i ro25
18.8 \J-;:L 68.5 67.8 i =
N [}  ——
y —a 14 - : ==
vl === :
24.4 ! ‘
L ‘
: ]
Emitter |12« \@\
<21 Vinyl-insulated round cable with three . 37 E 8 /‘ . _‘
conductors, 6 dia. (17 x 0.16 dia.); a M12 10.5 dia.
standard length: 2 m i connector
Terminal block o
Operation indicator (Orange) Operation mode selector
E3G-MR19-G Stability indicator (Green) M2
E3G-MR19T-G N / .,—l
P NN j
OFF-delay adjuster * Note: * The ON or OFF-delay adjuster is
Sensitivity adjuster ON-delay adjuster * not available with the E3G-MR19.
Two, 4.5 dia. Mounting Holes
Receiver*szff R11 mounting holes 2.Ma
=0 ® 7K — —
=7 N==1 g == DAY=
R7 | =
NI . =
i 2T2 -
T 1 | ]
18.8 I ! =
i ) [~ ] — 1 84.95 84.45 - 74 74
14 =
ML 4 v —
T =
35.95 =
} & = w
6 [ -©) ] | )
I I 37—~
Emitir | LTI T[T f —— amm
S 18 87 Hexagonal nut (Diagonal: 22)
12T I | Application cable: 6 to 8 dia.
29 [ )
29 — _
— = = T
44 Conduit PG 13.5
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Distance-setting

Pre-wired Connector type
E3G-L73 E3G-L77
Operation indicator (Orange) TEACH button
Indicators M2.6 . . . .
Stability indicator (Green) Operation mode selector Note: The figures and dimensions not
Teaching indicator (Red and green) given are the same as those of
! E3G-L73-G shown on the left.
Mounting
47.8 Holes
[~ 14~ <7454" Two, 4.5 dia.
Receiver I 3 T R————— mounting holes = 1® =2]
PN o (Sk= ) 2-M4 0
‘ O /1
. R |  —— ’E’
14 dia. lens|| | 1 f T
T 1¢8 ro25
1
T uFLi 685 67.8 } =
30 i [
L == ‘
fe .\
1
12.8 L ‘
¥ - i
Emitter .| 13 7.1
le—21—» /
Vinyl-insulated round cable with three ‘4_»‘
conductors, 6 dia. (17 x 0.16 dia.); 43 M12 10,5 dia.
standard length: 2 m connector
Terminal block . .
Indicators Operation indicator Operation mode
E3G-ML79-G Stability indicator (Green) (Orange) sﬂelector M2.6
_ ~ Teaching indicator i
E3G-ML79T-G g o N/, A
E3G-ML79-G does not equipped ON-delay adjuster
TEACH button OFF-delay adjuster * and OFF-delay adjuster.
ON-delay adjuster * Mounting Holes
Two, 4.5 dia.
14~ M2.6 nut mounting holes 2-M4

N g =S SR A
-::-,?-::- A o\

1 —
1 1 ! ) =
R S S | SN —
30 \ 84.95 84.45 = 74 74
Oy =
‘/ . - =
24.4 %\ - ‘
l + 6 IR -9) ! ‘ -
T 1T 37—~
Wis=== -
Emitter /
11374+ 16 37 ) )
Hexagonal nut (Diagonal: 22)
29— | 68 |
|
NMARMNMNO a7l
7\
Y
uuooubo ou
T
44 Conduit PG 13.5
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Accessories (Order Separately)

Terminal Protection Cover for Side-pullout Cable Terminal Protection Cover for Side-pull-

E39-L.129-G out Cable (Example of E3G-MR19-G)
M2.6
H
== - [
n

61.8

o] 29
T E@t\ ot = &)

=G

T g E
g | ! ' \ T
— 22 5 Hexagonal nut | |
S ) L = . (Diagonal: 22)
i 4:*:'7 Applicable cord: 6 to 8 dia.
90.3 |
81 |
‘ |
NMBANND =0
|
g
Note: 1.The cover is provided with a rubber bushing and cap uuoouto ouy
to prevent the cable from being pulled out in vertical a4 ‘ Cap (Attach to E39-L129-G)
direction. (Cc?nduit)

Reflectors and Mounting Brackets

H-3

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
Cat. No. E278-E2-04-X In the interest of product improvement, specifications are subject to change without notice.
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Mark Sensor

E3M-V

* Detects laminated or light-dispersing
objects in stable operation without be-
ing influenced by mirror reflection.

* Double indication of the detection level
and threshold level allows easy grasp
of the operating status and easy ad-
justment.

e Automatically sets to the optimum
threshold level while sensing objects
are being conveyed and incorporates
an auto-teaching function that discrim-
inates between the mark and back-
ground and turns ON when the mark is
detected.

* |P67 watertight construction with M12
rotary connector

* High response speed of 50 s and half
the size of OMRON's conventional ( €
models.

Applications

> 4
Dependably Detects Marks on Laminated Sheets Auto-Teaching
The coaxial optical system ensures a long sensing distance and An auto-teaching function automatically sets the threshold value
stable sensing characteristics over a wide angle range, even for upon a Remote Control input while the workpiece is moving.
objects that are distance-fluctuating or leaning at an angle, or for There is no need to position the mark at the optical spot.

laminated objects with marks, which conventional models have
difficulty in detecting

E3M-V A-133



Ordering Information
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Sensors
Shape Connection method | Setting distance Spot diameter Model
P 9 P NPN output PNP output
1 x4 mm E3M-VG11 E3M-VG16
Connector type’
4 x1mm E3M-VG21 E3M-VG26
| I:' 10+3 mm
1 x4 mm E3M-VG12 E3M-VG17
Pre-wired
4 x 1 mm E3M-VG22 E3M-VG27
- Possible to switch between vertical or horizontal connection using the M12 rotary connector
Mounting Brackets
Shape Model Quantity Remarks
E39-L131 1
E39-L132 1 For rear mounting
Sensor I/O Connectors
Shape Type Cord type Model
. 2m XS2F-D421-D80-A
Single-end connector
(Straight) 5m XS2F-D421-G80-A
4-wire cord
. 2m XS2F-D422-D80-A
Single-end connector
(L-shaped) 5m XS2F-D422-G80-A

A-134
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Specifications
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Ratings/Characteristics

em - - - - - - - -
It E3M-VG11 E3M-VG12 |E3M-VG21 E3M-VG22 |E3M-VG16 |E3M-VG17 |E3M-VG26 |E3M-VG27
Sensing distance 10+3 mm
Spot size (W x H) 1 x4 mm [4x1mm [1x4mm [4x1mm
Light source (wave- Green LED (525 nm)
length)
Power supply voltage |10 to 30 VDC, ripple (p-p) 10% max.
Current consumption | 100 mA max.
Load power supply voltage: 30 VDC max. Load power supply voltage: 30 VDC max.
Control outout Load current: 100 mA max. Load current: 100 ma max.
P (Residual voltage: 1.2 V max.) (Residual voltage: 2 V max.)
NPN open collector output type PNP open collector output type
ON: Short-circuited to 0 or 1.5 V max. ON: Vce - 1.5 V to Vee
Remote control inout! (with a flow current of 1 mA max.) (with an absorption current of 3 mA max.)
P OFF: Open or Vcc - 1.5 V to Vce OFF: Open or 1.5 V max.
(with a leakage current of 0.1 mA max.) (with a leakage of 0.1 mA max.)
Load power supply voltage: 30 VDC max. Load power supply voltage: 30 VDC max.
Remote control Load current: 100 mA max. Load current: 100 ma max.
output’ (Residual voltage: 1.2 V max.) (Residual voltage: 2 V max.)
NPN open collector output type PNP open collector output type
Bank selection Two banks selectable. Available for remote control only. (Refer to Remote Control Function.)
Circuit protection Protection from reversed power supply connection and load short-circuit
Response time ON: 50 ps max.
P OFF: 70 pys max.
Ambient illumination | Incandescent lamp: 3,000 /x max.
on receiver lens unlight: , /X max.
( iver lens) Sunlight 10,000 /.
Ambient temperature Operatln.g:. -20°C to 55°C/Storage: -30°C to 70°C
(with no icing)
Ambient humidity Op_eratmg: 35% to §5 Y%/Storage: 35% to 95°C
(with no condensation)
Insulation resistance |20 M min. (at 500 VDC)
Dielectric strength 1,000 VAC, 50/60Hz, 1 min.
Vibration resistance? | Destruction: 10 to 55 Hz, 1-mm double amplitude or 150 m/s2 for 2 hrs each in X, Y, and Z directions
Shock resistance® Destruction: 500 m/s2 3 times each in X, Y, and Z directions
Degree of protection | IEC60529 IP67 (with protective cover)
Connection method Connector \ Pre-wired | Connector \ Pre-wired Connector Pre-wired Connector Pre-wired
Weight with package Approx. 100 g
box
. Case: Polybutylene terephthalate
Material Lens: Acrylic (PMMA)
Others Instruction manual
- Remote controll input and answer-back output share the same signal line.
2 The Sensor withstands 0.75 mm double amplitude or 100 m/s2 if the mounting bracket is attached to the sensor
3 The Sensor withstands 300 m/s2 if the mounting bracket is attached to the sensor.
E3M-V A-135




Engineering Data
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Sensing Distance vs. Incident
Characteristics (Typical)

Angle vs. Incident

Characteristics (X Direction)

E3M-VG1[] E3M-VG1[1/VG2[]
i : o
R | R
\ ™
: / N |8 . N
c < I
D &g s, D 50 b
S " ~ ° T '
Ed E :
[ BO
Tk
40 . - 40 . .. 5 ] -3
=
fuH Z0 ! ~+
V|G2|J /4_
0 7 a 5 10 11 12 13 14 15 010 - B B 4 —2 0 2 4 B B 10
Distance (mm) Angle (")

Angle vs. Incident

Characteristics (Y Direction)

E3M-VG1L/VG2[]

=]
=]

<

N

Incidence (%)

&0

401 - t

20 L

H EaM-

Hng
\.-'|GIU A

vl D
‘ VG2 :b:

/
|

o}
—1Q0 & B 4 —2 0 2

it
4 & & 10
Angle (°)

Color Sensing Capacity

E3M-VG[ ]

White | Red | YeUoW| yejon| 10| Green| BIU¢ | Biue | Purple Red) | Black
White o|lo|o]o]o|o|lo|o|o]o
Red | O olo|o|o|o|o|o|Xx|A
vl o | o o|lo|lo|o|lo|[X]|o]|oO
Yelow O | O | O O]O0O]|]O|]O]O]0O]|O
ol O |0 |0 | O olo|o|lo]o]o
aeel 0 | O |O |O | O olo|olo]o
el © O |0 |0 O |0 Alo|lo]o
Bie|l 0 oo |o|O|O|A Alolo
Prpid 0 O [ X [0 O |0 O | A olo
hed ol x|olololo]lolo]o X
Backl O |A O |o|o]o[o|o]oO]|X

O: Detectable

Technical Guide
Glossy Sensing Objects

Incline the Sensor to detect glossy objects so that the Sensor will not
be influenced by the mirror reflection of light and to ensure the stable

sensing operation of the E3M-V.

. 510155

A: Detectable but unstable

= 510155

X: Not detectable

Differences in Incident by Color

Incidence (%)

71 0]

bS

.:-_48
: A K
____________ §
SRS
SMIRIININIY
228288
s 2 2
> ° @

>

ra
th

Color

Blue [,
Purple
Black

Red purple |

Standard Sensing Object (Color vs. Munsell)
Japan Color Enterprises Standard Color Card 230

11 standard colors Munsell color notation
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
Purple 7P, 5.0/10.0
Red purple 6RP, 4.5/12.5
Black N2.0

L 77 ;,;-;-;/W/W,Z,y/;y/;//

Sensing object

Sensing object
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Nomenclature
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Operation Indicator (Orange)
Lit when the output is ON.

Detection Level Indicators (Green)
Displays the detection level.

SET Button
Used for teaching and threshold
adjustments.

Operation

Threshold Indicators (Red)
Displays the threshold level.

Mode Selector
Selects the mode.

UP/DOWN Selector

Increases the threshold value when
set to UP.

Decreases the threshold value when
set to DOWN.

Output Circuits
NPN (E3M-VG11, E3M-VG12, E3M-VG21, E3M-VG22)

l Brown
d

Detection Threshold by
level indi- inidcators )
;:ators (red, ' Load ] (See note.) | Load
green, 13 levels; i
8 levels) ) sWhite ¢
: J ' Remote control input
. Main /Answer-back output = 10to 30 VDC
circuit N . Black
Operation T g&gﬁ?' —= 100 mA max.
indicator 1
: (orange) A\ Blue
- - -~ -- Connector Pin Arrangement
O ©
PNP (E3M-VG16, E3BM-VG17, E3M-VG26, E3M-VG27) ® ®
,L Brown
Detection Threshold ;_1/—
level indi- inidcators |
cators (red, \ Control
(green, 13 levels)
8 levels) @ﬁck output—=
1
1 I —_
| Main i ol |  Remote control input = 10to 30 VDC
circuit /Answer-back output
N O .
Operation H White
indicator
(orange) | (See note.)I Loag
_/:53\ Blue

|

E3M-V
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Adjustments
Adjustment Steps

1. Install, wire, and turn ON the Photomicrosensor.
2. Perform teaching (mark registration). Refer to Mark Registration

(Teaching).

3. Make fine adjustments of the threshold level if necessary. Refer to
Threshold Level Adjustments on page A-139 .
4. Check that the mode selector is set to RUN.

Mark Registration (Teaching)
Refer to the following for ideal teaching.

Application

The base has a color
pattern. The mark
and base are clearly
different in color.

The base has no col-
or pattern. The mark
and base are slightly
different in color.

The base has no col-
or pattern. Remote
teaching with no po-
sitioning is desired.

I

A

A

One-point teaching

Two-point teaching

Auto-teaching

The default level is
set and the output is
ON when the mark is
detected.

The threshold level is
set between the color
of the mark and
base. The output is
ON when the mark is
detected.

The threshold level is
set between color of
the mark and base.
The output is ON
when the mark (i.e.,
the color with shorter
passing time) is de-
tected.

Refer to the following for each teaching method. Remote one- or two-
point teaching is possible. Refer to Remote Control Function.

One-point Teaching

1 | Set the mode selector to TEACH.

Sensor

" Mark

it
Push

2 | Locate the mark to the sensing position and press the SET but-
ton. Then all the red threshold indicators are ON.

oyt ouT
e} Q
g: TEACH g: TEACH
o AD.IU o | A
o a
=3 RuN | =P =3 FUN
i o
LEVEL LEWEL

| Oser 3M

Red threshold indicators are ON.

Two-point Teaching

3 | Set the mode selector to RUN. The output will be ON whenever
the set mark is detected.

Note: By teaching on the base, reversed output as shown above (base: ON,
mark: OFF) can be obtained.

1 | Set the mode selector to TEACH.

2 | Locate the mark to the sensing position and press the SET but-
ton. All the red threshold indicators will turn ON.

o
<
B

Sensor

O

TEACH
ADJ
RUN

TEACH

ADJ
RUN }

oooooo
dbdbdid

L~ Mark
‘-v D
Base Push LEWEL

[seT *M

Red threshold indicators are ON.

D.B.ET )

3 | If teaching is successfull, move the mark and press the SET
button at the base.
* |f teaching is successfull, all the green detection level indica-

tors are ON.
¢ If teaching is unsuccessfull, all the red threshold level indica-
tor flash.
Green detection level
indicators are ON.
Sensor out
o}
TEACH =< | TEACH
ADJU =3 ADJU
Mark 1 -
N g RUN || = = RUN
, Teaching| =3
f -
Base Push is OK LEVEL
T Oser A

All the red threshold level

indicators will flash if there

is no difference in incident.
Y

ouT
] - 1T TEACH
o 4
Teaching is NG o3 lanl n
— =
o3 T RUN
iy
LEVEL
Oser A

4 | If teaching is successful, set the mode selector to RUN to com-
plete the teaching operation. If teaching is unsuccessful, restart

from the above step 2.

Note: Follow the above steps so that the output will be turned ON whenever the
mark is detected. By taking the opposite steps, the output will be turned
OFF whenever the mark is detected and turned ON whenever the base
is detected.

A-138
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Auto-teaching

1. Check that the mode selector is set to either RUN or ADJUST.

2. Input a 0.9-s pulse signal into the remote control I/O terminal.

3. Auto-teaching starts when the mark is moved. When the mark passes six times, auto-teaching completes.

* |f teaching is successful, answer-back output from the remote control I/O terminal will turn ON for 0.3 s.

If teaching is unsuccessful, no answer-back signal will be output. Readjust using two-point teaching.

(Teaching will be unsuccessful if there is no difference in incident between the mark and base.)

4. If the answer-back signal is ON, the whole teaching operation will be completed. The output will be turned ON whenever the mark (i.e., the color
with shorter passing time) is detected.

Auto-teaching Teaching starts Teaching completes and detection starts
i , 0.3s l
| [
ONj ; ] i
Remote control input/ ) ;
Answer-back output “#Auto-teaching ' Answer-back
o |
OFF Lt .
Time
Incidenty Mark (shorter passing time):
Output ON
——————— Optimal threshold level set
------- Base: Output OFF
$
Dummy sampling (1st mark) Sampling (5th mark) Time
Threshold Level Adjustments
Example of Connection to Programmable Controller It is possible to make fine adjustments of the threshold level after
teaching. Such fine adjustments can be made remotely as well. Refer
Programmable Controller to Remote control Function (Bank Selection, Mark Registration, and
Threshold Adjustments) on page A-140 .
1 | Set the mode selector to ADJUST
] Select the upper or lower threshold selector. Whenever the SET
button is pressed, the threshold level will move. Two indicators
will be lit together when the threshold level is an even level.
Note: Be sure to connect the E3M-V to the Programmable Controller as shown
above. The threshold level increases.
Precautions when Using Automatic Teaching 051'
Incorrect discrimination may be caused by automatic teaching in the Upper wo | TEACH
following cases. Use one-point or two-point teaching in such cases. hreshold [ = ﬂx 00
. . -
* Color patterns exist in the base. > =3l| goN
. . . age -
* Sensing objects change their positions. EV?L
» Sensing objects have protrusions or surface level differences. Oser =
v
Press )
— The threshold level decreases.
2 ouT
Q
Lower -
threshold| =3 TEACH
limit ::l AD.
=3 RUN
- -
LEVEL
Oser 2@
T
- - =1 =1 -~ ~] = = . = ‘ = | = = =
=1 - - - - - = -3 =1 = ° =] =1 =1
- - - - - - = =1 =1 =1 =1 =1 =1
Thresholdl <1 | =0 | <@ | @ | =1 |~ [ | 4 = '= <|=|=
indicator ] - - =1 - - =1 - - - -1 = ]
=1 =1 =1 =1 ! -1 =1 =1 =] = - - - =1
-1 -3 = = ; = =1 =1 =1 =1 =1 | =3 - -
meshod 1 [ 2 (3[4 3167 (8|9 w11]12]13
Level :
3 | After setting the level, set the mode selector to RUN.

- Make sure that the input tolerance of each pulse is within 0.1 s.
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Detection Level Indicator
Detection Level Indicator

The control output of the E3M-V will be turned ON if the detection lev-
el exceeds the threshold level. The indication of the detection level

varies with the teaching method.
One-point Teaching

The upper and lower threshold values are set on the basis of the mark
and the detection level indicators indicate the degree of color confor-

mity to the mark's color.

Detection level Operation

Detection level indicators indicator
gogoonoon <
Output OFF apgooooo ©
— Threshold

Threshold gggEpOON O
Output ON Il @
Mark 1ldiEIRD ®
e
Threshold BEB&0000 O

value o
Output OFF llUUEUDDI] o
ooooooong ©

A

Two-point or Auto-teaching

Threshold value

A single threshold value is set between the mark (registered first) and
the base (registered next). The detection level indicators indicate the
tolerance between the mark and base.

Detection level

indicators Operation
Detection level indicator
Ildflnggn @
iisiinnn @
—t Mark Innnnnnn ®
Output ON InLinin @
Threshold gE N .éﬂ ooo ©
value
Output OFF L1 1N UEEI gon o
Base 00000000 O
oooopgan o
gooopnonn o
A

Threshold value

Remote control Function (Bank Selection, Mark Registration,

and Threshold Adjustments)

Under Run Mode or Adjust Mode

The input of any of the signals listed in the following table into the re-
mote control I/O terminal allows remote control of the E3M-V. When
the signal is accepted, answer-back output will be turned ON for 0.3
s. Only in the case of one-point teaching, however, can the signal be
manually input, provided that the input is ON for 1.5 s or more.

Timing Chart
Answer-back output: ON
only when the process
completes normally.
; 2.5 s min.
158
QM i n
S s S I LS [ 1 2.0
Remote )'.z‘ A TR !
control /0 ?‘ 22 3 g:gr'-:;l R
3 Y S
o BEReE i Snasrssl
Sensor H
operation M ;
P Setting Detection restarts

Note: If Signals are sent continuously, make sure that there is an interval of

change

2.5 s between signal inputs as shown above.

Control Signals

No. Control signal Function
1 Bank 1 is selected (operation
oN T indicator OFF in TEACH
OFF mode)
2 o 08 |- Bank 2 is selected (operation
ON oot ] indicator ON in TEACH
QFF mode)
3 N I Auto-teaching
Bl 5525
4 Two-point teaching (1st and

2nd)

5 B One-point teaching (or input
oM 1 e for 1.5 s min.)
OFF
6 045038 035 Threshold level 1 is selected.
o ._.
OFFM—‘
7 035 pgs 025 Threshold level 3 is selected.
oN et
OFF 53
8 638 0ds Threshold level 5 is selected.
——— (.85 b
ON & 5
aFfF
9 5[,350.35065 Threshold level 7 is selected.
ON... + —-—
OFF
10 038 pes 06 Threshold level 9 is selected.
ON ]
DFFM

11 0350.31«3 v

Threshold level 11 is
selected.

12

Threshold level 13 is
selected.

Note: The input error of each signal pulse must be within £ 0.1 s

Ladder Program Example

Control signals are input by a ladder program as shown below.

00000 TOOO TIMOO0O, TIMOO1, and TIM002
11 & set values
I : i @ XXX, YYYY. ZZZT:
050K ! Troes~] Mo-1 {0000, 0000. 0003}
——— i I 200 | No2 (0000, 0090, 0006)
o Ne.3 @ (00O, 000D, 0GOS
TR Toot No.4 [ {J00G. DOOD. 00012}
| b 3 05001 J No5 : (060G, DOOQ. DGOI5:
asa No.6 : (0003, D002, 0GD3)
Al TIMOO1 Ho.? @ (000D3. DOOG. 0003
1t #yyyy | Nog (0003, 0009, D03
THH Tooz No.& [ 0003, D002, QO8]
— s nsopp ) Me.10: (0003, 00C6, 0006
! ‘ ‘ R W11t (00D3. D003, 00DS)
2 No.12 1 (0006, QUO3. DO3)
oso ThGgz | e !
i 57772
05000
i G
05002
e
Input: 00000
Output: 00100
Others: IR bits
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Dimensions

Note: All units are in millimeters unless otherwise indicated.
Mark Sensors

Connector Models
Eight detection level indicators_

Seven level threshold indicators2~.
,_.? Operation indicator

1 o % ans%. A
e D
M2.6
Optical axis, 10-dia. lens M2.6 nut Mounting Holes
Ny A,
E\‘E =) / Two, M4
| [—]
hW
25
BB.5
a0 Im
I
1
|
— T
-—2t— }
M12 Connector
Pre-Wired Models 47.8
~——45—|| Two, 4.5 dia.
mounting holes ans
o =20
o [——
-B- T
25
67.8
[
——

”

Vinyl-insulated round cable with three
conductors, 6 dia. (17 x 0.16 dia.);
standard length: 2 m
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Accessories (Order Separately)
Mounting Brackets

E39-L131

1 s
905+15
]
‘—-—'l "
_— . . 45
Material: Stainless steel (SUS304)
E39-L132
6.4
2-R3Z > 22 55
[
1.5 T
t 235
o |
kY
2-R3.2
e 1.5 2-R2.2
N F 235
905+15 ' s
il ) 0 al 85 & ¢

T
| 1
45 i
Material: Stainless steel (SUS304) I
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Sensor I/0 Connectors

Single-end Connector (Straight Model)

XS2F-D421-D80-A (L=2 m
L=5m

XS2F-D421-G80-A

6 dia.
i £ —
14.9 dia: -—h
40.7 [e—— 30— 5=
L 50
Single-end Connector (L-shaped Model)
XS2F-D422-D80-A (L=2 m L
XS2F-D422-G80-A (L=5m
/6 dia.
e
28.2
30 G .
50 |
Installation
Sensor I/0 Connector
Pin No. Wire colors ol TGl
@ ), ——————._ Brown Classification Wire color in No Use
[ i .
o o) & EF dee : 5 |
® (5 Black Brown 1 ower supply
DC/AC (+V)
- 2 -

Note: 1 .pin No. 2 is not used. DC

2 .For details, refer to the Sensor I/O Connectors Catalog Blue 3 Power supply

(X065) (ov)
Black 4 Output

E3M-V
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Precautions
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Observe the following precautions to ensure safety.

* Do not use the Sensor in locations subject to flammable or explo-
sive gases.

* Do not use the Sensor in water or conductive solution.

* Do not disassemble, repair, or modify the Sensor.

* Use the Sensor under proper power supply specifications such as
the use of AC or DC power supply.

* Do not apply any voltage or current exceeding the rated level.

* Be careful with the power supply polarities and wire correctly.

* Connect the loads correctly.

* Do not short-circuit both ends of loads.

Correct Use
Installation
Power Reset Time

Since the E3M-V is ready to detect objects from 100 ms max. after
the E3M-V is turned ON, operate the remaining devices 100 ms after
the Sensor is turned ON. If power is supplied to the E3M-V and the
load independently, be sure to turn on the E3M-V first.

Power OFF

The E3M-V may output a single pulse when the control power supply
is turned OFF. If the EBM-V is connected to a timer or counter to
which power is supplied from an independent power supply, the E3M-
V will be more likely to output a single pulse when the control power
supply is turned OFF. Therefore, supply power to the timer or counter
from the same power supply for the E3M-V.

Power Supply Type

No full-wave or half-wave rectified power supplies can be connected
to the E3M-V.
Power Supply Connection

Be sure to ground the FG (frame ground) and G (ground) terminals if
a switching regulator is connected to the E3M-V, otherwise the E3M-
V may malfunction due to the switching noise of the switching regula-
tor.

Wiring

Cable

The cable can be extended up to 100 m provided that the thickness

of the cable is 0.3 mm2 minimum.

Repeated Cable Bending

The cable must not be bent repeatedly.

High-tension Lines

The power supply lines of the Sensor must not be wired alongside
power lines or high-tension lines in the same conduit, otherwise the
Sensor may become damaged or malfunction due to induction noise
that may be generated from the power lines or high-tension lines.
Route the lines separately or in a single conduit.

Cable Pulling Force

Do not pull cables with pulling forces exceeding 50N.

Mounting
Screw Tightening

Make sure that the casing is tightened to a maximum torque of 1.2 N
om.
Mounting Direction

When Sensors are mounted to face each other, make sure to adjust
the optical axes so that the Sensors will not be mutually interfered.
Others

EEPROM Write Error

An EEPROM error may result if power supply to the Sensor fails or
the Sensor is influenced by static noise, in which case the threshold
level indicators will flash. Perform the teaching and threshold level
setting of the E3M-V again.

M12 Metal Connector

Make sure to connect or disconnect the metal connector after turning
off the E3M-V.

Make sure to hold the connector cover when connecting or discon-
necting the metal connector.

Tighten the metal connector securely by hand. Do not use any tool,
such as pliers, otherwise the metal connector may be damaged.

If the metal connector is not tightened securely, the metal connector
may be disconnected by vibration and the proper degree of protection
of the E3M-V may not be maintained.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. E280-E2-01A-X

In the interest of product improvement, specifications are subject to change without notice.
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Printed Circuit Board Sensor

E3S-LS3

Printed circuit board
sensor capable of sta-
ble detection without
being affected by
holes or notches.

¢ Suitable for incorporation in devices
(E3S-LS3L).

* Wide range is suitable for component
boards with high or irregularly shaped
components (E3S-LS3CIW).

(3]
0
=
)
[5¢]
if]

Applications

Detecting for PCBs Transparent Film Sheet Detection for Wafer-
Detection cassette Mounting

E3S-LS3 A-145



Ordering Information
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1 Red light
Sensor type Shape Connection method Detection distance * er:?tgn Model Output
°) [120 to 35 mm E3S-LS3N
l 1<—~ |Pre-wired (2 m) Without EZ{: ON
=8 [110to 60 mm E3S-LS3NW
_ Without E3S-LS3P
Pre-wired (2 m) -
With E3S-LS3PT
Pre-wired M8 Without E3S-LS3P-M5J
3-pin connector (0.3 m) | 2010 35 mm With E3S-LS3PT-M5J
Limited reflective Pre-wired M8 Without E3S-LS3P-M3J
w__ | 4-pin connector (0.3 m) With E3S-LS3PT-M3J |pNP
g , Without E3S-LS3PW | Light ON
= Pre-wired (2 m) -
With E3S-LS3PWT
Pre-wired M8 Without E3S-LS3PW-M5J
3-pin connector (0.3 m) |1 10 to 60 mm With E3S-LS3PWT-M5J
Pre-wired M8 Without E3S-LS3PW-M3J
4-pin connector (0.3 m) With E3S-LS3PWT-M3J

* Using 80 x 80 mm white art paper

Rating/performance

Sensor type Limited reflective
Item Model E3S-LS3[] ‘ E3S-LS3PT E3S-LS3LIW E3S-LS3PWT
. White artpaper | 20 to 35 mm 10 to 60 mm
Sensing
Black paper * |20 to 30 mm 15 to 50 mm

Light source (wave length)

Red LED (660 nm)

Power supply voltage

12 to 24 VDC+10%, ripple (p-p) 10% max.

Current consumption

25 mA max.

Control output

Load power supply voltage: 24 VDC max.; Load current: 100 mA max.,
Residual voltage: 2 V max.; Operating mode: Light ON

Response time

1 ms max. for operation and reset respectively

Timer function

Available with E3S-LS3P(W)T models only. Time range: 0.1 to 1.0 s (adjustable)

Ambient illuminance

Receiver side: Incandescent lamp: 5,000 lux max.

Ambient temperature

Operating: 10 to 55° C (with no icing or condensation)

Ambient humidity

Operating:35% to 85% (with no condensation)

Insulation resistance

20 MQmin. (at 500 VDC) between charged parts and the case

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute between charged parts and the case

Vibration resistance

10 to 55 Hz with a 1.5-mm double amplitude for 2 hrs each in X, Y and Z directions

Shock resistance

500 m/s2, 3 times each in X, Y and Z directions

Protective structure

IEC60529 P40

Connection method

Pre-wired (standard length: 2 m)/Pre-wired M8 connector (standard length: 0.3 m)

Indicators Operation indicator (orange)
Weight (Packed state) Pre-wired models: Approx. 80 g; Pre-wired M8 connector: Approx. 45 g
Material Case ABS
Lens Acrylic
Accessories Instruction sheet, M3 screws,
A-146 Standard Photoelectric Sensors
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OMmRON

Sensing Distance vs. Materials

Sensing distance (mm)

80

E3S-LS3P (T)
70 I £3S-LS30W (T)

60

50

40

30—

20—

White
paper

Black
paper

SUS PCBwith Black
green resist PCB

Material

Distance Y (mm)
o

Operating Range (Left and Right)

%)

Sensing object: White paper, 100 x 100 mm

Operating Range (Up and Down)

Sensing object: White paper, 100 x 100 mm

‘ |
Iy

- -12 Y
[
X E3S-LS3PW (T) I S X E3S-LS3PW (T) /|
= 1T >
E35-LSaP
E35-LSaP (1& I R " ,

1 20 A& 4 5 6 7

b

&

o

"
T =/

Distance Y (mm)
o

Distance X (mm)

Output vs. Set Distance
100

Distance X (mm)

Spot Diameter vs. Sensing Distance

35

30 /
{_%% 2 Direction L
£10 _.A._ £ / i
g F——= <2 . el
: = / T
2 / o \ = < S /
Operaing b eassap\m) & //
level 10
FaSIS3PW{Ty| . Pirectiond
o1 0 5 10 1520 25 30 SSDi‘ls(iai:‘zeS(Om.":“.’; 60 65 70 75 80 10 20 ::)ois'am:(()mm) 50 60 70
Output Circuit Diagram
NPN output (PNP output will be available soon)
Operating
Model status of output Timing chart Output circuit
transistor
. - 1 Brown 120 24 VDC
Incident Operation \r‘
I 1 indicator 1
nterrupted . (orange) .
E3S-LSN3 Operation indicator ON Main
E3S-LS3NW (crange) orr——1 circuit out
Output ON D 1 Tz
transistor OFF ! | ,JI\
Blue
| - . hd ov
Incident light :|
No Incident light
E3S-LS3P Light ON Operation indicator ON :|
E3S-LS3PW (orange) OFF
Output ON :|
transistor OFF
Incident light
No Incident light
E3S-LS3PT Operation indicator ON
E3S-LS3PWT (crange) oFF
transistor OFF
T: Off-delay timer (0.1to 1.0 s)

E3S-LS3
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Dimensions (Unit: mm)

OMmRON

Note: All units are in millimeters unless otherwise indicated.

Mounting Holes

Two, 3 dia.

ESS-LSSN Operation indicator (orange)
T
E3S-LS3NW h = Ti=
L]
~16.5 *‘ *J‘*B
34 "Vinyl-insulated round cable of 4 dia.
3 cores conductor cross-sectional area:
—] 0.12mm?; insulation diameter: 1.2 mmStandard length: 2 m"
19 I
¥ ol 123
53 = = ¥
Two, M. 28

mounting holes

Emitter

‘ﬁj

Receiver
E3S-LS30(T)(-M5J/-M3J)
E3S-LS30IW(T)(-M5J/-M3J)
Operation Indicator ~ Timer Adjuster (see note) Pre-wired M8 3-pin connector (-M5J)
=[] —
10
14.2
8.5 dia.
= =
pl— _—
19.3 i
i 11.8
5.4 _ _ {?
0.3 3 28
34 3 Two, M3 Mounting Holes
10 ’H'%'*'T'H }= -4 Specifications
Terminal number
\ -M5J -M3J
Receiver Emitter  4-dia., 3-conductor, vinyl-insulated round cable 1 +V +V
(conductor cross-sectional area: 0.2 mm?, insulation diameter: 1.1 mm), 2 _ Open
standard cable length: 2 m
3 oV oV
4 Output Output

Note: The Timer Adjuster is only for the E3S-LS3PT and E3S-LS3PWT.

Mounting Holes
Two, 3.6 dia.

28

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. E223-E2-01-X

In the interest of product improvement, specifications are subject to change without notice.
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All voltage photoelectric sensors

E3JK

* Built-in amplifier accepts wide supply
voltage range.

» Slim, space-saving construction mea-
sures only 50 x 50 x 17.4 mm.

* Relay outputs with long life expectan-
cy and high switching capacity (3 A,
250 V AC).

* Polarized retroreflective type available
for glossy or shiny object detection.

ce

Sensor type Shape C?::tif)t('jon Sensing distance Output form Output Model
Light ON Relay output E3JK-5M1
Through-beam ‘l . l' 15m Qark ON E3JK-5M2
- V\ Light ON/ Dark ON DC transistor output NPN:
(selectable) P E3JK-5S3
. * Light ON Relav outout E3JK-R2M1
Retroreflgctlve 2 Bin Dark ON y outp E3JK-R2M2
model (with |- - -
M.S.R. function) (8m) Light ON/Dark ON | DC transistor | NPN E3JK-R2S3
o Pre-wired (selectable) output PNP E3JK-R2R3
R flocti /‘l - E} models * Light ON Relav outout E3JK-R4M1
etroreflective 4m | Dark ON pOnE E3JK-R4M2
model (without I(5 ) | Light ON/Dark ON | DC transist tput
M.S.R. function m g ar ransistor outpu _
) (selectable) (NPN) E3JK-R4S3
Light ON Relav outout E3JK-DS30MH1
. . . Dark ON bt E3JK-DS30M2
Diffuse-reflective [ == [1300mm . .
> Light ON/Dark ON | DC transistor output E3JK-DS30S3
(selectable) (NPN)

* The value within the parentheses indicates the sensing distance applied when the E39-R2 reflector is used.
Note: The UL-listed model ends with "-US". (Example: E3JK-5M1-US). Note that the DC transistor type of the E3JK is UL-unlisted.

Accessories (Order Separately)

Slits
Slit width Sensing distance M'T"m“m sensing Model Quantity Remarks
object (typical)
1 pc. each for emitter | (Seal type long slit)
Width 1 mmx20 mm | E3JK-5011 0.7m 1 mm dia. E39-S39 and receiver Can be used with the through-
(total 2 pcs.) beam model E3JK-5[11.
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Reflectors
Name Sensing distance (typical) Model Quantity Remarks

E3JK-R2(1] 2.5 m (rated value) E39-R1 1 Attached to the E3JK-R2C11.
E3JK-R4O) 4 m (rated value) Attached to the E3JK-R41.

Reflectors
E3JK-R2(1 3m E39-R2 1
E3JK-R4[1 5m

Small reflector E3JK-R2(1] 1m (5 mm)~ E39-R3 1
E3JK-R2(1 750 mm (200 mm) * E39-RS1

Tape Reflector E3JK-R2(1J 1.2m (200 mm) * E39-RS2 1 The M.S.R. function is available.
E3JK-R2(1 1.5 m (200 mm) * E39-RS3

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
Note: When the reflector used is other than the supplied one, set the sensing distance to about 0.7 times of the typical example as a guideline.

Mounting Brackets

Shape

Model Quantity

Remarks

E39-L40 1 Supplied with E3JK

Note: If a through-beam model is used, order two Mounting Brackets for the emitter and receiver respectively.
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E3JK
Sensor Through-beam Retroflective model Retroflective model Diffuse-reflective
type 9 (with M.S.R. function) (without M.S.R. function)
ltem Model | E3JK-5MC] | E3JK-5S3 E3JK-R2MD‘ E3JK-R2(13 | E3JK-R4MI | E3JK-R4S3 | E3JK-DS30MC]| E3JK-DS30S3

Sensing distance

5m

25m
(When using the E39-R1)

4m
(When using the E39-R1)

300 mm
(White paper 100x100 mm)

Standard sensing
object

Opaque 14.8 dia. min.

Opaque: 75 mm dia. min.

Differential
distance

20% max. of sensing
distance

Directional angle

Both emitter and receiver:
3°C to 20°C

1°to 5°

Light source
(wave length)

Infrared LED (950 nm)

Red LED (660 nm)

Infrared LED (950 nm)

Power supply

12 t0 240 VDC +10% ripple

(p-p) : 10% max. 24 to 240 VAC +10% 50/60 Hz

voltage
Cur- DC 3 W max. 2 W max.
rent
con-
sump- AC 3 W max. 2 W max.
tion
DC SSR bC SS.R DC SSR DC SSR
. Negative or . -
Negative - Negative Negative
positive
Relay common Relay common Relay common Relay common
output: 48 VDC output: 48 VDC output: 48 VDC output: 48 VDC
Control outout 250VAC 100mAmax. | 250VAC 100 mA max 250VAC 100 mA max. | 250VAC 100 mA max.
P 3A(cos =1) | Leak current |3A(cos =1) Leak current' 3A(cos =1) | Leak current |3A(cos =1) | Leak current
max.,5VDC | 0.1 mA max. | max.,5VDC 0.1 mA max max.,5VDC | 0.1 mAmax. | max.,5VDC | 0.1 mA max.
10 mA min. | With load 10 mA min. " " 110 mA min. | With load 10 mA min. | With load
S With load - S
short-circuit N short-circuit short-circuit
. short-circuit . .
protection . protection protection
protection
Life Me-
ex- chani- 50 million times or more (switching frequency 18,000 times/hour)
pect- cal
il Electri
(relay ?C ™ 1100 thousand times or more (switching frequency 18,000 times/hour)
output) | ©@
Response time 30 ms max. |10 ms max. ‘ 30 ms max. |5 ms max. 30 ms max. ‘ 5 ms max. |30 ms max. |5 ms max.
Sensitivity . .
adjustment Single-turn adjustment
Amb!ent Incandescent lamp: 3,000 lux max.
illuminance
Ambient . o o o o . - .
Operating: -25°C to 55°C, Storage: -30°C to 70°C (with no icing or condensation)
temperature
Ambient humidity | Operating: 45% to 85%RH, Storage: 35% to 95%RH (with no condensation)
Insulation 20M  min. at 500 VDC
resistance
Dielectric strength | 1,500 VAC at 50/60 Hz for 1 minute
i De-
\_/lbra- struc- 10 to 55 Hz, 1.5 mm double amplitude for 2 hours each in X, Y, and Z directions
tion tion
resis- N
tance fura:ction 10 to 55 Hz, 1.5 mm double amplitude for 2 hours each in X, Y, and Z directions

E3JK
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Sensor Throuah-beam Retroflective model Retroflective model Diffuse-reflective
type o (with M.S.R. function) (without M.S.R. function)

Iltem Model | ESJK-5MC] | E3JK-5S3 | E3JK-R2MC ’ E3JK-R2(13 | E3JK-R4MJ | E3JK-R4S3 | E3JK-DS30MC]| E3JK-DS30S3

De-

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

tion

Destruc-

Shock tion: Destruction: Destruction: Destruction:

g 100m/s? Destruction: | 100m/s® . |100m/s2 Destruction: | 100m/s2 Destruction:
resis > Destruction: 2 2
S Mal- (approx. 500 m/s~ for | (approx. 500 m/s2 for (approx. 500 m/s* for | (approx. 500 m/s= for

function 10G) 3timeseach | 10G) 3times 3times each 10G) 3times | 3timeseach | 10G) 3times | 3times each
3 times inX,Y,and |eachinX,Y, in XY and eachinX,Y, |inX,Y,and |eachinX,Y, |in X, Y, and
eachin Z directions | and Z direc o and Z direc | Z directions |and Z direc | Z directions
) Z directions | . .
X,Y,and Z tions tions tions
directions
Protective IEC60529 IP64
structure
CETEEE Pre-wired models (standard length: 2 m)
method
Weight
(Packed state) Approx. 420 g Approx. 250 g
Case ABS
Materi- Lens Acrylics
al Mount-
ing Steel
bracket
Accessories Mounting bracket (with screws), nuts, instruction manual, reflector (retroreflective model only)
E3JK A-152
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Characteristic data (typical)

Excess Gain Ratio vs. Setting Distance

Through-beam model Retroreflective Models Diffuse-reflective
E3JK-51] E3JK-R2[1] + E39-R1 (supplied reflector) E3JK-DS301]
£ 100 2100 Reflector: E39-R1 g 100 [Sensing object: White paper
S 500 o [
£ 300 c 50 c %
S S 30 S 30 7
& s = = & 10 ,,/ \\ g 10 —
30 v N
N v 4 N =
5 N 5 S
N
10 ~~ 3 N\ 3
3 Operating Operating
voltage voltage
Operating q
voltage
0 1 2 3 4 5 6 7 8 0 2 4 0 100 200 300 400 500
Setting distance (m) Setting distance (m) Setting distance (mm)

E3JK-R4[1] + E39-R1 (supplied reflector)

=)
S

Reflector: E39-R1

@
=)

/

N

N

Excess gain ratio
w
o

N

S
/

/

w

Operating 4
voltage

0 2 4 5
Setting distance (m)
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Output Circuit Diagram
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E3JK
Relay output
Model Timing chart Output circuit
E3JK-5M1 . - 24 t0 240 VAC
E3JK-5M2 Incident Bmwn12 to 240 VDC
Interrupted —:I— ' Main circuit O
E3JK-R2M1 Light indicator ON Blue (Polarity Optional)
E3JK-R2M2 (red) orr— L1 _
E3JK-R4M1 L-ON(Ta) ON White
E3JK-R4M2 (E3JK-LTIM1) OFF—:l— o—Q) Black [ Contact output
1
1

E3JK-DS30M1
E3JK-DS30M2

D-ON(Ta) ON
(E3JK-CIIM2) OFF I

QO Gray

Built-in relay: G6C

DC transistor output

E3JK-DS30S3

Model Timing chart Output circuit
'_'_'_'_'_'—| 24 to 240 VAC
12 to 240 VDC
| @B"Jﬂ Power |
source
Incident !
E3JK-5S3 Inlerrupted—:— |
Lignt ON
E3JK-R2S3 indicator oF L1 \
E3JK-R4S3

L-ON mode ON
OFF
D-ON mode ON
OFF

Main
circuit

E3JK-R2R3

Incident :|
Interrupted
Light ON
indicator
(red) OFF

ON
L-ON modi
Mm% oFF
ON
D-ON
ON mode OFF

24 to 240 VAC
12 t0 240 VDC
rown

(Polarity
Optional)
lue

48 VDC max.

-—
Black I2

1
1
1
1
‘ Main
1
1

circuit ~ 1
A1 11+12<100mA

L[ ] ,mete
- - o N ¢

Note: The output stage leakage currents are 0.1 mA max., respectively.

»
Pt
»)

Note: Connect to brown and blue on the emitter side.
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Operation
Adjustment
Iltem . . .
. Through-beam Retroreflective Models Diffuse-reflective
odel
With sensing object Without sensing object Setting
O Q- Fh
. ~
Operation ;A) (A) \(?Reset (A) ©
Like the th h-b del, ad- ‘\ (B) Operation
Swing the receiver and emitter ver- | . ke the through-beam mode, a MIN MAX MIN MAX MIN MAX
tically and/or horizontally and set just the reflector and emitter/re- Sensitivity Sensitivity Sensitivity
E3JK the adjuster in the center of the ceiver. Since the directional angle

range where the indicator of the re-
ceiver turns ON.

of the emitter/receiveris 1 to 5°, ad-
just the emitter/receiver especially
carefully.

(1) If you have a sensing object as shown in the figure, turn the sensitivity
adjuster clockwise (increase the sensitivity) until the indicator is turned
ON, and define this adjuster position as (A).

(2) Remove the sensing object, turn the sensitivity adjuster clockwise until
the indicator is turned ON by a background object, and define this posi-
tion as (B).

(3) Turn the sensitivity adjuster counterclockwise (decrease the sensitivity)
from (B) until the indicator is turned OFF, and define this position as (C).

(4) The position in the middle of (A) and (C) is the optimum position. If the
indicator is not turned ON by the background object at the maximum
sensitivity, set the adjuster in the middle of (A) and maximum sensitivity.
The sensitivity adjuster may be damaged if an excessive force is applied.

Precautions

Correct Use

\ E3JK

Design

Power Reset Time
The Sensor is ready to detect an object within 200 ms after it

Miscellaneous
Ambient Conditions (Installation Area)
The E3JK will malfunction if installed in the following places.

is turned ON. If Sensor and load are connected to separate
power supplies, ensure to turn ON the Sensor first.

Wiring Considerations

Connection/Wiring

If the DC transistor output type is used, the sum of load cur-
rents of L-ON output (NO) and D-ON output (NC) should be

within 100 mA. If the sum of load currents exceeds 100 mA,
the load short-circuit protection may be activated. (The load

short-circuit protection is reset by turning OFF the power of
the photoelectric sensor.)

¢ Places where the E3JK is exposed to a dusty environment.
* Places where corrosive gases are produced.

¢ Places where the E3JK is directly exposed to water, oil, or
chemicals.

E3JK
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Dimensions (Unit: mm)

Sensors

E3JK-5[1] E3JK-R200]
E3JK-R4[1]
E3JK-DS301]

With Mounting Bracket Attached

6-dia., 5-conductor, vinyl-insulated

round cable (conductor cross-sectional
area: 0.3 mm?; insulation diameter: 1.5 mm).
Standard length: 2 m. * 3

With Mounting Bracket Attached

6-dia., 5-conductor, vinyl-insulated round cable
(conductor cross-sectional area: 0.3 mm2; insulation diameter: 1.5 mm).
Standard length: 2m. * 3

Sensitivity adjustment
volume * 2

21
] R
6.

21
7 / i =
Em|tt§r: E3JK-5L 6.4 sta| g4 64 sta| Hlea
Receiver: E3JK-5DCT] 4tbgle |etgs] [+18
7
42— 7 118,/ Light indicator
.113_8> Indicator *2 fe—— 50— (A)1 E%_ens
(A)*1]|«=w|} Lens 14.8 dia. 3
(N 1
N 28 1= ptical
‘ T E’ 50 | ,.* ,g 215 axis o
28 Optical il 4
A N |
215 ) 7 10
% { 365 Mounting Holes Steel
T 2-M6 * 1. Mounting brackets can be used on the A side (Two, M4 x 20 attached) .
| 100

/ X %7 T * 2. No sensitivity adjustment volume on the retororeflective model.
Mounting Holes Steel 58— % a2

2-M6 * 1.Mounting brackets can be used on the A side (Two, M4 x 20 attached) .
* 2.Emitter: Power indicator
- Receiver: Light indicator
4 * 3.Emitter includes 2-conductor.

Accessories (Order Separately)

Seal type long slit (for E3JK)

E39-S39
4
ll [l
P
+i+ 20 265
Material: Polyester [
0.1 mm thick

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
Cat. No. E027-E2-09-X

In the interest of product improvement, specifications are subject to change without notice.
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Transparent bottle sensor

E3S-CR62/67

Ideal for detecting transparent glass and
plastic containers

S
I
(1]
o
@
@
[¢]
w

ce

Stable operation even if container interval is shortened for higher productivity.

Stable detection of 5 mm gaps that previ-
ous regression reflection models were un-
able to detect because of a speed increase
for higher productivity.

. QOQQQ
4\

f—

. Application
Count of the number of bottles

Positioning of a bottle, and stopping

Bottle detectlon seen from the upper side

Clear glass sensor E3S-CR62/67

Reflection beam
diameter Reflection beam
Transparent diameter
— Glass Bottles ,‘
Emission element Emission element
Light emission Light emission Transparent ‘

diameter: 0.3 mm 12

‘ diameter: 0.15 mm Glass Bottles
L |2
Approx. 15 m‘m : 5mm OK !
! |
| | 4 |
Lens | Lens T
T % Transparent
Reflection beam Glass Bottles Reflection beam
Transparent diameter Emission  diameter
Glass Bottles Emission Thffe c:)nventional beam ge\év reflector
reflector " ube size
beam Cube size diameter 0.92 mm

diameter 3.8 mm
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Application

Narrow pin interval detection Wide detection range. Stable detection Stable detection of ampules and
Stable detection of 5 mm gaps that are not even at long distances. other small containers.

detectable by previous regression reflection Use of hyper-point LED as light source Visible spotlight for easy adjustment.
models. (1/2 light emission diameter of previous models)

enables stable long-distance detection.

We significantly increased the S/N ratio to enable a stable detection of PET bottles and vari-
ous other transparent containers

Problem 1 w Clear glass sensor E3S-CR62/67
]
NG Adoption of the coaxial retroreflective model
" Stable detection can be carried out also to the transparent bottle of various form and surface states.
A state without a transparent bottle
Reflector
Sensor Received Reflection beam width |7
¥ element Emission beam wid(hl
/ ’ | l ‘
L
- § T
" Polarized filter s d 1 w }
—] 0
J I ‘ |
o7 [JUL - | i
The Chattering by Pin hole Emission element| All the reflected light is received. i
the angle of a bottle ’7 —
Corner cube
A state without Reflection beam width Light |Ss certainly intercepted by the transparent bottle. Reﬂegor
a transparent bottle Emission beam width Reflector ensor [ Received \ Transparent Glass Bottles N
Sensor i I element ,
Emission ¢ ;
element 1
!
| ! \ Polarized filter
| | - [ |
T
Il T Il
| ‘ f E Pin hole~” | / / A K
Received element|  Received light Ermission Fmprt _

Refraction of the lens effect of a bottle

(Example)

Using E39-R6 (The characteristic in a short distance)
18

Problem 2

E3S-CR62/67

Conventionalmodel ~——m

NG

T T T Distance
100 150 200 250 (mm)

Using E39-R1 (The characteristic in a long distance)

A part of emitted light is received. 18

The increase light by
a transparent bottle

Transparent Reflector 1.4
<

Gilass Bottles, 7 E3S-CR62/67
N

Sensor ["Emission

Conventional mo

X 0 T T Distance (mn)

I T T
t] The increase light by refraction of 200 400 600 800 1000

the lens effect of a bottle
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Ordering Information

Sensors [ Red light
. Sensing distance >
t h t thod Model ©
Sensor type Shape Connection metho Reflector E39-R6 Reflector E39-R1 ode §
o
i (&)
Retroreflective J— Pre-wired type I E3S-CR62-C o
Models ﬂ - [1250mm | | 1m i
!_, Connector type [250mm] E3S-CR67-C

* Values in parentheses indicate the minimum required distance between the sensor and reflector.

Accessories (Order Separately)

Reflectors
Name Sensing distance Model Quantity Remarks
250 mm E39-R6 1
Reflectors
1 m (250 mm) * E39-R1 1

* Values in parentheses indicate the minimum required distance between the sensor and reflector.

Mounting Brackets

Shape Model (I Remarks
tity
E39-L103 1 Supplied with the product.
E39-L87 1
Sensor I/0 Connectors
Cable Shape Cable length Model
2m XS2F-D421-DCO0-A
5m ) XS2F-D421-GCO0-A
Standard cable 3-wire type

2m XS2F-D422-DCO0-A
5m XS2F-D422-GCO0-A
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Rating/performance

Sensor type Retroreflective Models (M.S.R. function)
Item Model E3S-CR62-C | E3S-CR67-C

250 mm (When using the E39-R6),
1 m (250 mm)*1 (When using the E39-R1)

Standard sensing object | 30 mm dia. X 150 mm glass tube (thickness: 1.8 mm)

Sensing distance

Directional angle 2to 6°

Light source (wave length) | Red LED (660 nm)
Power supply voltage 10 to 30 VDC, ripple (p-p) : 10 % max.

Current consumption 40 mA max.
Load supply voltage: 30 VDC or less; load current 100 mA or less (residual voltage: NPN output

Control output 1.2 V or less, PNP output 2 V or less); open collector model (NPN/PNP output switching) light ON / dark ON
switching

Protective circuits Load short protection, reverse connection protection, mutual interference protection function

Response time Operation or reset: 1 ms max.

Sensitivity adjustment 2-turn endless adjuster (with indicator)

Ambient illuminance Incandescent lamp: 5,000 lux max. Sunlight 10,000 lux max.

Ambient temperature Operating: -25°C to 55°C, Storage: -40°C to 70°C (with no icing or condensation)
Ambient humidity Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)
Insulation resistance 20M min. at 500 VDC

Dielectric strength 1,000 VAC at 50/60 Hz for 1 minute

Destruction:10 to 2,000 Hz,1.5 mm double amplitude or 300 m/s? (approx. 30G) for 0.5 hrs each in x, y,

Vibration resistance and Z directions

Shock resistance 1000 m/s? (approx. 100G) 3 times each in X, Y, and Z directions
. IEC Standard IP67 NEMA 6P IEC Standard IP67 NEMA 6P
Protective structure . } . . .
(restricted to indoor use) *2 (restricted to indoor use)

Connection method Pre-wired models (standard length: 2 m) Connector type
Weight (Packed state) | Approx. 115 g Approx. 80 g

Case Zinc diecast

Lens Acrylics

Mate- | Display opera- Polyethy! sulfon

rial tion panel
Aot Stainless steel (SUS304)
Brackets
Accessories Brackets (with screws), adjustment driver, operation manual

*1. Values in parentheses indicate the minimum required distance between the sensor and reflector.
*2. NEMA (National Electrical Manufacturers Association) Standard
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Output Circuit Diagram

NPN output
Model Operating st'atus & Timing chart que EEEE Output circuit ©
output transistor switch =
(<]
0
Incident - - - 9
Interrupted —:l— ILight Stability ,{\ Brown 10 to 30 VDC g
Light ON :lnd|cator/ 2 indicator PNP output %70 \[’ il
indicator transistor !
Light ON (red) OFF L|(I3_H9|',\:)N | o0 on . — . JLoad current
Output ON ( ) Main NPNand PNP i 0 @ Control outout
transistor  OFF i circuit output selector; §__ i« s
Load Operate NPN out y i
put g 1
(Relay)  Reset : | transistor 4720 1 Blue ov
E3S-CR62-C (Between brown and black) I \?/
E3S-CR67-C == == ==
. * Please make a changeover switch into the NPN side.
Incident ]:|
Interrupted .
Light oN Connector Pin arrangement
indicator
OFF D ON S @
Dark ON (red)
Ougut  ON (DARK ON) ® o
transistor QFF :I_I: ®
Load ~ Operate Note: Pin 2 is not used.
(Relay)  Reset
(Between brown and black)
PNP output
Model Operating st'atus & Timing chart que EEEE Output circuit
output transistor switch
Incident
Interrupted 1 Light Stability A\ Brown 01030VDC
Light ON jindicator? 4 indicator J Pnp output \[’
indicator ! transistor 420 !
Light ON (e © 0 LI(IE._H?',\:)N | .
Output ON ( ) | (red) reen)| \rain T .
transistor OFF—[ \ circuit output selector : P ; ontrol output
Load Operate | 1
(Relay) Reset—:l— ! {“PN .°t“‘p“’ Y Vo) ! ‘Load current
E3S-CR62-C (Between blue and black) ! ransistor AS\ Blue ov
E3S-CR67-C | - - - h g
Incident * Please make a changeover switch into the NPN side.
Interrupted —I:I— X
Light ON Connector Pin arrangement
indicator e
Dark ON (red) ~ OFF v o
Output ON ( ON) ® @
transistor  QFF :I_]: ®
Load  Operate Note: Pin 2 is not used.
(Relay)  Reset
(Between blue and black)

Connectors (Sensor I/0O connectors)

Class Wire, outer | Connector pin | Application
Terminal No. Brown O} +V
® @ { \ Brown For DC . ® -
JoRte) % Blue Blue ® ov
@ 4 Black Black @ Output

XS2F-D421-DCO-A Note: Pin 2 is open.
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Stability indicator
(green)

NPN and PNP
output selector * 1

L-ON-D-ON
changeover switch * 2

*1. Output transistor switching is possible by means of NPN/PNP output switch.

Light indicator (red)

Sensitivity
adjustment volume

*2. Operation mode can be switched using L ON/D ON switch.

Operation

Sensitivity adjustment
The light source switch and reflective plate can be moved horizontally and vertically to set them in the center of the illumination
area of the red incident light indicator lamp, allowing the operator to check whether the green stability indicator lamp is illuminated.

Sensing object

Detection state

Sensitivity adjuster

Indicator state

Adjustment procedure

ON ON
. \N_ 7/ \N_7 Turn sensitivity control from minimum to
T;'aa;:pla;tee nt pin or Without sensing object O O maximum and set at point where incoming
gassp , CID \ 7N 7N light stabilizes.
Min Max Stability indicator Light indicator
(green) (red)
ON ON If the object is larger than the lens diameter, set
. . \N_ 7 \N_ 7 the sensitivity control to the maximum setting. If
Opaque object noczjzztgggeegted’ object 1@ O O the object is the same size or smaller, turn the
PA 77N 77N sensitivity control from minimum to maximum
Min Max Stability indicator Light indicator and set at point where incoming light stabilizes.
(green) (red)
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Precautions
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Correct Use

Design

Fuzzy mutual interference prevention

* If the light source switches for the reflective plates are ar-
ranged in a row, light from a neighboring light source switch
may be received, causing erroneous light reception signals
and errors.

* The fuzzy reciprocal interference prevention function moni-
tors interference light for a certain period of time before illu-
mination, and gathers data on the strength of the
interference light and the frequency of incidence. It then de-
termines the risk of error due to these two factors using
fuzzy logic and controls the timing of illumination to reduce
the risk.

(When risk is low)
¢ Light is emitted after interfering light is gone.

Interference

light s N—

e | B N E-DL
(In case of high risk)

e Light is emitted after shifting to a gap
of interfering light.

Interference
light
vy
Emission H H — H
pattern [

Bottles
In some cases, factors such as the shape of a bottle prevent

stable detection. Please confirm that a correct detection is
performed before use.

Wiring Considerations

Cable

* An oil resistant cable is used to ensure oil resistance. Avoid
repeated bending of the cable.

* The bending radius should be 25 mm or more.

Avoiding Malfunctions

When using a photoelectric switch with an inverter or sub-mo-
tor, be sure to connect FG (frame ground pin) and G (ground
pin). If not connected, errors may result.

Installation

Sensor installation

* When installing a photoelectric switch, avoid tapping with a
hammer. This may damage the water resistance function.

* Use an M4 screw, tightened to a torque of no more than
1.18 Nm.

(When using the mounting bracket)

* To set the sensor on the mechanical axis, use the optical
axis locking holes.

* When it is not possible to mount on the mechanical shift,
move the photoelectric switch vertically or horizontally so
that it is located in the center of the area illuminated by the
incident light indicator lamp. Verify that the stability indicator
lamp is on.

(Direct installation)
Install the photoelectric switch as shown in the following dia-
gram.

Tighten M4 screw Tighten M3 screw

Two, 4.5 dia. through holes
@ For adjustment
Light axis adjustment
Adjust the optical axis of the clamp to the direction of detec-
tion object approach. The optical axis of the photoelectric
switch is the same as the mounting axis of the clamp, en-
abling easy adjustment.

Optical axis locking hole
By fitting screws into the optical axis locking holes, the mount-

ing bracket is set onto the mounting shaft of the mounting
bracket.

; Four M4 optical
/] axis lock holes

Optical axis

E3S-CR62/67
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Dimensions (Unit: mm)

Sensors
Retroreflective Models

Pre-wired
With Mounting Blanket Attached
E3S-CR62-C g
57 Vinyl-insulated round cable of 4 dia.
3 cores conductor cross-sectional area:
Optical axis 0.2mm?2; insulation diameter:

+—15.9 —=-12.9—>| L ens (10.3 x 10.5) 1.2mmStandard length: 2 m

o ST iARE
Optical QJ: ZJ) = E—_i ——20-2047

222 " Mounting Holes
Receiver, Emitter 2.M4
/ f\iﬂ—( 20
—— ( [ 42 92 .
N ‘ ‘ ‘ NP £ l
! A 254
42 ‘ \4».2 Stainless steel
ainless stee
-12.9—] 1291 | (5US304)
25.4
Stability indicator (green) 31
43.8

Light indicator (red)

7.2

4.4 T« 22
} }
== = ;
TR s } O g m I 11?.5
3 ‘ 20.2 1 . : 3 T |
‘ 32.2 L
| S . A ﬁ, | _ 4'7 R
N 18 w
B 35 2-M4 O O | |
1
——232 (31) 1?5
* Mounting Bracket can be attached to side A.
Connector type With Mounting Blanket Attached
E3S-CR67-C s
57
Optical axis
*—15.9 —=—12.9—| Lens (10.3 x 10.5) M12
e |
= 4 — |
Optical Al [T = H— 20 20.4
axis L A/ I:L
— ! — -
222 T Mounting Holes
Receiver, Emitter M4
/ a f\*gﬁ 20
e x| 42 92 .
\J— ‘ ‘ . 4 J
! AN o254 —»|
42 ‘ 42 Stainl teel
ainiess steel
[~{12.9/—= =129~ | (sus3o04)
25.4
Stability indicator (green) 31
7.2 Light indicator (red) 43.8
4.4 T«z.z
il
S 15'8 ‘ b Q Q ¥F
23 ! 20.2 1 . A
32.2
B - D <D
e % f
(A)*1 12
M3 x5 2-M4 0 0 ' |
T
[——23.2 (31) 1?5

* Mounting Bracket can be attached to side A.

Accessories (Order Separately)

H-3
ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
Cat. No. E268-E2-01-X In the interest of product improvement, specifications are subject to change without notice.
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Standard fiber unit

E32

The fiber optic - E32
series provides for
each sensing
problem the optimum
solution

Omron offers with the E32-fiber optics series a huge range of
fiber optic sensors for all automation tasks, whether it's for ba-
sic object detection, positioning, color analysis or high accura-
cy sensing.

Omrons takes a leading part in fiber technology with a long
time experience in producing

fiber optic solutions for all kind of industry.

Variation of fiber optics

OMmRON

Everything from head size, sensing distance, mounting, beam
size up to special heat - and chemical resistant materials can
be chosen in order to best suit your application.

The E32 series provides for each sensing problem the opti-
mum solution

On top of it, Omron provide customised fiber solutions based
on your demand and specification, made in Germany.

Flexible fiber models are indicated by an "R" at the end of the model number.
Flexible fiber contains multiple cores. These cores are all surrounded by cladding, giving a minimum bending radius of 1 mm. The

fiber can be bent at right angles without affecting the light intensity. Handle it just like any other cable.

Conventional Fiber

Conventional fiber uses just one core
and one cladding section. Bending the
fiber may break it or reduce the light
intensity. the light intensity.

[ Flexible Fiber

Coaxial fibers
The accuracy of coaxial fibers is very high, due to the special

orientation of transmitter- and receiver fibers.
With the special lens unit, the spot beam can be reduced to
min. 0,1 mm.

E32-EC31 E32-EC41

Flexible fiber contains multiple independent
cores all surrounded by cladding. The fiber
can be bent without breaking or reducing bending.

[ Fiber for robot application

Individual cores in one bundle, Surrounded
by cladding, Strong against repeatable

Bending radius 4 mm
Coaxial fibers and lens unit (small spot)

“Use a lens unit to make a small spot.”

«Coaxial type Reflective fiber unit>

Fiber unit: E32-C41 Lens unit:

E39-FIA-E
Fiber Dpening angle: Light spod size.
— F__m degroe 0.2 mm dila.

0.175 mm dia. Reflected light from
’ ‘ a lpad Framg

Lead Frame

E32
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Beam Spot variable type E39-F3A
Beam spot can be changed from 0.1 to 1 mm dia., applicable

to various size of sensing objects.

Applicable fiber unit:

Beam spot 0.5 to 1 mm: E32-D32
Beam spot 0.1 to 0.6 mm: E32-C42

Long distance & Minute spot E39-F3B
Achieving 0.2 mm dia. spot & 15 mm sensing distance.

Detection of chips on embossed tape.

Applicable fiber unit:

E32-EC31
E32-EC41

Minute beam spot E39-F3A-5
Achieving 0.1 mm dia. spot & 7 mm sensing distance. Opti-

mum solution for downsizing of electronic parts.

Detection of front or back of "0603" chips.
Applicable fiber unit:

E32-EC31
E32-EC41

Long distance type E39-F3C
Achieving 0.2 mm dia. spot & 20 mm sensing distance.

Detection of yarn for industrial sewing machine.

=)}

/
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Applicable fiber unit:

E32-EC31

E32-EC41

Detection missing chips on embossed tape. Adding a lens unit
to a fiber sensor permits the detection of very small workpiec-
es at a detection distance of 17 mm with a 0.2 mm diameter
spot.

E32-EC41

[~ ]

E39-F3B

E32-EC41 Fiber Unit
E39-F3B Lens Unit.
Fibers for Robot application

(Strong against repeatable bending )
Omron offers special fibers with independent cores in one

bundle.
This fibers are very strong against repeatable bending and
suitable for moving- and robot applications.

Moving-piece-mounting Fiber Unit E32-D11/D21
Detecting workpiece by robot hand

An allowable bending radius of 4 mm enables the E32-D11/
D21 to withstand repeated bending, making it ideal applicable
to moving parts subject to frequent bending

S
L i | E32:D11

Liquid level detection
Direct contact type E32-D82F
The E32-D82F1 / E32-D82F2 are suitable for high accuracy

detection of fluid level detection in tanks. The principle is
based on the change of the refractive index when the sensor
touches the medium. The fiber head is Teflon®" covered and
therefore chemical resist and can be used for high tempera-
ture up to 200°C.

Level detection in heated chemicals

The fiber unit uses Teflon®! so that chemical levels can be
precisely and directly detected in cleaning tanks or chemical

processing tanks.

E32-D82F

U

' Fiber Unit
E32-D82F

Tube mounting E32-L25T
Omron offers a variation of different level detection sensors.

Depending on the mounting situation the applicable tube can
be from 3,2 to 10mm dia. For special purpose the fiber mate-
rial is Teflon®! covered and therefore chemical resist.
Chemical level detection with pipe mounting

A minimum level difference of 4 mm can be detected in stages
to control resist liquid levels.

il
R

E32-L25T

E32-D36F
The wide sensing area provide a stable liquid detection with-

out influence of bubbles.

1 Teflon is a registered trademark of DuPont Company and Mitsui
DuPont Chemical Company for their fluriode resin

E32
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Due to the special sensing head there is no limitation to tube
diameter, (thickness of tube max. 1,6 mm, bending radius
4 mm).

Product Features:

Omron original optical design using prism to provide a great
signal noise ratio. The wide area sensing method (11mm)
is nearly not influenced by bubbles or water drops in a tube.
E32-A1 has a fail-safe function output an faulty signal,
which is the same as " No Liquid" signal when the fiber unit
is accidentally broken or released from the fiber amplifier
unit.

Dark red resist liquid can stably be detected by a high pow-
er amplifier unit of E3X-DA-N which has an LED auto power
control circuit.

Fluorine resin coated, bundle type fiber cable (bending ra-
dius: 4 mm) can be cut freely.

<No Liquid=

<With Liquid=

Area Type

Omron offers a variation of area sensing fibers from 10 mm
area up to 30 mm area. Due to the area the sensor can easily
detect parts somewhere on a conveyer even when the parts
are not very good guided.

Standard screen E32-T16P/-T16
E32-T16P standard screen fiber sensor, providing 11 mm

width of area detection.

E32-T16 long distance screen sensor, providing 11 mm width
& 3,500 mm max. distance of area detection.

Wide Screen E32-T16WR
Widest screen in the industry

By the 30 mm wide optical screen, provide wide area detec-
tion.

Applicable to parts feeder for various size of parts.
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Side-view E32-T16J Area detecting fiber unit E32-T16W

First in the industry Detecting the front edge location of candies

By the adoption of prism, achieved side-view screen reflective Area detection using a screen fiber enables positioning of
sensor. Optimum for mounting to limited space. even irregularly shaped objects.

E32-T16W

Detection of liquid level throug transparent tube. Area detecting fiber unit E32-T16P

Inspection of tape remaining in tape take-up application
| e}
= /
Fﬁ;

e,
e
S
S

E32-T16P

Screen reflective E32-D36P1
Screen reflective sensor provide wide area detection and

space saving mounting.
Chemical resistant

Due to the Teflon®! covered sensor head and fiber, the sen-
sor is resist against oil and chemicals. Also the combination of
chemical- and temperature resistant for 200 °C is available.
Overview of chemical and temperature resistant fibers:

Temperature | Through Beam Type Reflection Type
-40 °C to 200 °C E32-T81F-S
-30°Cto 70 °C E32-T11F E32-D12F
E32-T12F
E32-T14F

1 Teflon is a registered trademark of DuPont Company and Mitsui

DuPont Chemical Company for their fluriode resin
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Teflon®! side-view fiber unit E32-T14F
Detection on narrow lines for chemical washing

Teflon®! side view fiber units are ideal for applications requir-
ing resistance to chemicals when the sensor can be installed
on a narrow line.

E32-T14F

Chemical-resistant fiber unit E32-D12F
The E32-D12F can detect light reflected from oil drops. The

Teflon®! fiber can also be safely used in an environment
where oil is likely to be spattered.

E32-D12F

Heat resistant fibers
Omron offers a huge variation of heat resistant fibers, begin-

ning from 150 °C, Teflon®! covered and for extreme temper-
ature resist up to 400 °C. For strong mechanical strength
there are special fibers with stainless steel spiral tubes avail-
able.

E32-D73

\'"’-_..,\ E32-T84S-S
<

E32-D61

E32-T54

Lo

1 Teflon is a registered trademark of DuPont Company and Mitsui
DuPont Chemical Company for their fluriode resin

Overview of heat resistant fibers:

Temperature | Trough Beam Type Reflection Type
o E32-T54 E32-ED51
150°C E32-ET51
E32-T84S- E32-D81R-
200 °C 32-T84S-S 32-D81R-S
E32-T81R-S E32-D81R
300 °C E32-D61
350 °C E32-T61-S E32-D61-S
. E32-D73
400°C E32-D73-S

Heat-resistant, narrow beam fiber unit E32-T84S
Detecting glass substrates in baking ovens

An L-shaped side-view sensor requiring little space and pro-
viding 200 °C heat resistance is used. The detection distance
of 1,300 mm (for E3X-DA-N standard mode) is more then suf-
ficient to detect even large glass substrates.

Baking oven

E32-T84S

Heat-resistant fiber unit E32-T61-S
Detecting liquid crystal substrates in ovens

Regular reflective light from the LCD substrates is received
with a fiber to detect the presence or absence of the sub-
strates. The large spot ensures stable detection of substrates
even if positioning is not completely consistent.

E32-T61-S

\60“0
Hotplate (200°C)

LCD substrate
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Limited reflective
Minute difference of displacement E32-L25L
Sensing distance: 7.2 £ 1.8 mm

Minute difference of displacement E32-L25/-L25A
Sensing distance: 3.3 mm

Minute difference & Side-view E32-L24L
With special optical lens

N

-

Sensing distance: 4 £ 2 mm
Detection of wafer

E32-L24S
Special optical design provides stable sensing

Sensing distance 0-4 mm
Convergent reflective fiber with a thin and compact housing.
Stable sensing even inclined glass

LCD edge positioning sensor E32-L16
- E32L-16 can make super accurate positioning for an LCD

glass sheet on a roboter hand
- EB32-L16 can stably detect the inclined surface of LCD
- Ultra thin and small body can fit into robot hand.

Heat-resistive & precise positioning
For precise positioning at the sensing range of 4 mm to

12 mm under high temperature environment.

‘/

Positioning of LCD (E32-L56E1/-L56E2)

L

Mapping sensors
With the narrow beam fibers of E32-A03

and E32-A04 Omron offers very success-
ful fiber mapping sensors, with an opening
angle of 1,5 for E32-A03 to 3 ° for E32-
A04.

E32
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Depending on the amplifier mode the sensing distance can be
set up from 500 to 1.100 mm.

Mapping fiber units E32-A03/-A04
Mapping wafers with a through-beam side-view sensor

The narrow beam permits the detection of single wafers, even
of wafers with mirror surfaces.

E32-A03/A04

Mapping Fiber Unit

-~

£

Vacuum resist sensors
Vacuum sensors E32-V
Detecting wafers in a vacuum conveyance system

The E32-V provides an easy-connecting fiber and easy-to-
use 4-channel flange system, making it ideally applicable to

vacuum systems.

Wafer
Fiber Unit

4-channel flange

Side-view sensors
Thin side-view fiber unit E32-T24
Detecting rises in lead frames

Easy detection even in tight spaces, is possible with no sleeve
bending.

E32-T24

High precision
Narrow-view fiber unit E32-T22S
Checking orientation flat directions with a fiber unit

High-precision detection is possible using a narrow-view
beam.

E32-T22S
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Sensing Distance

General purpose
Throughbeam fiber units

[ Standard mode
[ Super high-speed mode

[ High resolution mode
I Super long-distance mode

[IGreenlignt [TIRed light WM Infrared ray
Features Shape Applicable Sensing distance (mm) Standard object | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 Lens (min. sensing bending
Unit) object 2) radius
(Parentheses:
Opaque object)
M4 — @ —ap— | E3X-DA-S  [——————1,000 (4,000) | 1.0 mMm o E32-TC200 |25 mm
Free-cut M4 screw I 760 (4,000)*2 (0.005 mm @)
C—1200 (1,500)
|
E3X-DAG[-S '
1100 (700)
E3X-DABI-S |75 (550)
45 (35|0)
ESX-DACN | o o 050 (4,000) 1 mm o
([ 3 760 (4,000)2 (0.01 mm o)
1280 (2,100)
|
T
ESX-DAB #N 100 (700)
75 (550)
045 (350)
|
ESX-DAHT-N | o
I 200
70
|
E3X-MDA ' « |[1.0mmg
371650 (4,000)*°
[ 500 (3,700) (0.005 mm o)
C—1200 (1,500)
| |
E3X-NACI(V) ' ' 1.0 mm o
|:|I 400 (3,000) (0.03 mm o)
T
E3X-NAGD! |75 (550)
I
E3X-NACIF ' 1.0mm o
— 120|(900) 0.2 mm o)
M4 E3XDATS | : 1700 (4,000 | 1.0mmo E32-ET11R |1 mm
Free-cut I 530 (3,700) (0.005 mm 2)
1140 (970)
| |
ESX-DATN | o— 670 (4,000 1.0mm o
[ 530 (3,700)*2 (0.03mm o)
1200 (1,400)
| | |
T T T
E3X-MDA [ —1450(3,100) 1 ommo
[ 350 (2,400) :
1140 (970) (0.005 mm @)
| |
E3X-NACI(V) ' ' 1.0 mm o
|:|I 280 (2,100) (0.03 mm o)
T
E3X-NAGO 150 (375)
E3X-NACIF 1.0mm o
180 (0.2 mm @)
*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
*3. Longer sensing distance by using the lens unit E39-F1.
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[_IHigh resolution mode
I Super long-distance mode

[ standard mode
1 Super high-speed mode

[IGreenlignt [C"1Redlight WM Infrared ray
Features Shape Applicable Sensing distance (mm) ' Standard object | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 Lens (min. sensing bending
Unit) object 2) radius
(Parentheses:
Opaque object)
M4 ———df—— |E3XDAIS  [————~900 4,000 |1.0mMmo E32-T11U |4 mm
Fiber sheat mate- M4 screw I 680 (3‘600) (0.005 mm @) NEW
rial: fluorine resin 1180 (930) ’ —_—
Free-cut | | |
ESX-DA#N | o W 850 (4,000)" 1.0mmo
[ 3 680 (3,800)3 (0.01 mm o)
——1250 (1,300)
| | |
ESXMDA  \————"1580(3,000)3 1 0mm o
[ 450 (2,300) :
1180 (930) (0.005 mm o)
|
E3X-NA#(Y) =360 1.0mm o
(0.003 mm @)
E3X--NA#F 1100 1.0mmg
(0.02 mm @)
3mmo | E3X-DAL-S I 1700 1.0 mm o E32-T12R |1 mm
Free-cut S e 530 (0.005 mm 2)
gmme 1140
| |
E3X-DAC-N 670*3 1mmg
I:I2|00
ESX-MDA  |———50 1.0 mm o
[ 350 (0.005 mm o)
1140
|
EX-NATKY) [l 280 1.0mm g
(0.03 mm @)
E3X-NAGO 150
E3X-NACIF 1.0 mm o
180 (0.2 mm @)
M3 ——® —@o— | E3X-DATS || (1900 1.0mm o E32- 25 mm
Possible to mount M3 screw I 680 (0.005 mm @) TC200A
the E39-F5 reflec- /180
tive side-view | | |
conversion at- E3X-DAC-N i 850 1mmo
tachment 680 (0.01 mm o)
Free-cut [ 250
ESXMDA  I———1s80 1.0 mm o
[ 450 (0.005 mm o)
1180
|
ESX-NAL(YY)  |==iis60 1.0mm o
(0.03 mm @)
E3X-NAG |5
E3X-NACIF 1.0mm o
1
E100 (0.2 mm @)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
*3. Longer sensing distance by using the lens unit E39-F1.
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[ High resolution mode [ Standard mode
I Super long-distance mode [—1Super high-speed mode
[IGreenlignt ["1Redlight WM Infrared ray

Features Shape Applicable Sensing distance (mm) ' Standard object | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 Lens (min. sensing bending
Unit) object 2) radius
(Parentheses:
Opaque object)
M3 — qp—gp— | EBX-DAL-S I:II 27 0.5 mm g E32- 10 mm
For detecting M3 screw _2200 (0.005 mm o) TC200E
minute sensing 150
objects
Free-cut E3X-DAGI-S 025
E3X-DABL-S  (g2o
012
220 (0.01 mm G)
190
E3X-DAB#-N |05
120
112
E3X-MDA 0.5mmg
17
-1300 (0.005 mm o)
150
E3X-NAC(V) 100 0.5mmo
= (0.03 mm @)
E3X-NAGO 020
E3X-NACIF 030 0.5mmo
(0.1 mm o)
M3 — i —gp—o | EBX-DAL-S —1160 0.5mm g E32-ET21R | 1 mm
Free-cut M3 screw [ 130 (0.005 mm @)
030
|
E3X-DAC-N ' 0.5mm o
I 150
[ 130 (0.005 mm @)
150
E3X-MDA 1100 0.5mm g
= 75 (0.01 mm @)
145
E3X-NAC(V) 60 0.5 mm g
= (0.083 mm @)

E3X-NAGT 112

E3X-NACIF 118 0.5mmg
(0.1 mm @)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
*3. Longer sensing distance by using the lens unit E39-F1.
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Diffuse reflective fibre units

[ High resolution mode [ Standard mode
I Super long-distance mode 1 Super high-speed mode
[IGreenlight [T1Red light WM Infrared ray

Features Shape Applicable Sensing distance (mm)*' Standard object | Model Permissible
Amplifier Unit (min. sensing bending
object *?) radius
(Parentheses:
Opaque object)
M6 ———l> E3X-DAC-S ————500 400x400 E32-DC200 | 25 mm
Free-cut (0.005 mm o)
M6 Screw [ 300
190
E3X-DAGL-S O3 100x100
E3X-DAB-S  |go5 (0.1 mm o)
016
E3X-DAC-N 400 400x400
. oo )
1100
E3X-DAB#-N m32 100x100
025 (0.1 mm o)
116
ESX-DAHC-N  |mmm100 100x100
75 (0.01 mm @)
25
E3X-MDA 1300 400x400
210 (0.005 mm o)
190 |
E3X-NAC(V) ' 200x200
150 (0.01 mm o)
E3X-NAGDO 025 50x50
(0.1 mm o)
E3X-NACF 75%75
150 (0.015 mm @)
M6 :@1@3 E3X-DALI-S 1300 300x300 E32-D11R |1 mm
Free-cut M6 Screw =170 (0.005 mm g)
50 |
ESX-DATN |y 550 300x300
[ 170 (0.01 mm o)
180
E3X-MDA 1300 300x300
50
E3X-NAC(V) 150x150
E990 (0.01 mm @)
E3X-NAGO 115 25x25
(0.1 mm @)
E3X-NACIF 50x50
30 (0.02 mm @)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
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[_IHigh resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[IGreenlignt ["1Redlight WM Infrared ray

Features Shape Applicable Sensing distance (mm)*' Standard object | Model Permissible
Amplifier Unit (min. sensing bending
object *2) radius
(Parentheses:
Opaque object)
I
l'\:llg A 3:@ E3X-DAL-S 300 3(?2)(()?;00 E32-D11U (4 mm
loer s e,at mat,e- M6 screw 170 ©. mm o) NEW
rial: fluorine resin 050 —_—
Free-cut I
170 (0.01 mm o)
180
|
E3X-MDA ' 300x300
1170
150
E3X--NA#(V) =190 2 058):1 ri(r)'n 0
EOX-NARE 130 (5(?)(()%(1)5 mm @)
3mm g E3X-DAL-S ——1300 300x300 E32-D12R (1 mm
Free-cut s o 170 (0.005 mm @)
[J50
|
E3X-DATN | 050 300x300
170 (0.01 mm 2)
180
E3X-MDA 300x300
1170
1120 (0.005 mm @)
[J50
E3X-NAC(V) =90 2 058);1 r?wcr)n 0
E3X-NAGO 115 25x25
(0.1 mm @)
E3X-NACF 030 ?é))(()zomm 0
M3 —_— E3X-DAL-S 1130 100x100 E32- 10 mm
Free-cut M3 screw =180 (0.005 mm o) DC200E
022
E3X-DAG[I-S 032 25x25
E3X-DABU-S  |go5 (0.2 mm o)
016
E3X-DAC-N I 100 100x100
=80 (0.01 mm @)
030
E3X-DAB#-N 18 25x25
16 (0.2 mm @)
14
E3X-MDA 100x100
[180
E55 (0.005 mm @)
022
E3X-NACD(V) m36 (5(?)(()51)0mm 0
E3X-NAGO 6 25x25
(0.1 mm @)
E3X-NACF 112 25x25
(0.02 mm @)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
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[_IHigh resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[IGreenlignt [C"1Redlight WM Infrared ray

Features Shape Applicable Sensing distance (mm)*' Standard object | Model Permissible
Amplifier Unit (min. sensing bending
object *2) radius
(Parentheses:
Opaque object)
M3 —— E3X-DAL-S 050 50x50 E32-ED21R |1 mm
(small @) M3 screw E30 (0.005 mm o)
Free-cut 18
E3X-DAC-N 50x50
W40
30 (0.01 mm @)
110
E3X-MDA 50x50
030
022 (0.005 mm o)
18
E3X-DAC-N 50x50
W40
30 (0.01 mm @)
110
E3X-NAC(V) 145 25x25
(0.01 mm @)
E3X-NACF 15 25x25
(0.03 mm @)
3mmg E3X-DAL-S 050 50x50 E32-D22R |1 mm
(small @) % @30 (0.005 mm @)
Free-cut 8-mm o 18
E3X-DAC-N 50x50
40
530 (0.01 mm @)
110
E3X-MDA 50x50
0030
022 (0.005 mm @)
8
E3X-NAC(V) 115 25x25
(0.01 mm @)
E3X-NACF 15 25x25
(0.03 mm @)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
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Long-distance
Throughbeam fiber units
[ High resolution mode [ Standard mode

I Super long-distance mode [—1Super high-speed mode
[IGreenlight [T1Red light WM Infrared ray

Features Shape Applicable Sensing distance (mm) *! Standard object | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 Lens | (min. sensing bending
Unit) object *2) radius
(Parentheses:
M4 —— i —ofp— | E3X-DALS |, : —3011,700 (4,000 | 1-4 MM o E32-T11L |25 mm
Free-cut M4 screw [ i 1,330 (3200) | (0-01 mm @)
|:||350 (840)
E3X-DAGL-S  [— 150
E3X-DAB[-S  (mmm120
175
|
ESX-DATN | o—— 1660 (4000 | 1:4 MM 0
I 1,330 (3,200) (0.02 mm )
1490 (1,200)
|
E3X-DAB#-N o 150
1120
175
E3X-DAHC-N 430
350
-120I
E3X-MDA | . |14mmo
C_————3£11,100(2,600)* | (0.01 mm o)
[T 870 (2,000)
1350 (840)
E3X-NAC(V) | ' S 700 (2.000 1.4 mmo
| (2,000) (0.03 mm @)
T
BSX-NAGH =130 (370)
|
E3X-NACF ! 1.4mm o
(I I210 (600? (0.5 mm o)
3-mm o | E3X-DAL-S |, ' ——11.700 1.4-mm o E32-T12L
Free-cut — T I 1 1,330 (0.01-mm o)
smme 1350
] |
E3X-DAC-N 1,660
1,330
I490
E3X-MDA [ 1711,100
870
I:IISSO
E3X-NACIV) |, ' L 700 1.4 mmo
| (0.03 mm @)
E3X-NAGL  [—y39
ESX-NATF [ =———51p 1.4mmo
(0.5 mm o)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
*3. Longer sensing distance by using the lens unit E39-F
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[_IHigh resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[IGreenlignt [C"1Redlight WM Infrared ray

Features Shape Applicable Sensing distance (mm) *! Standard object | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 Lens | (min. sensing bending
Unit) object *2) radius
(Parentheses:
M3 —dfp— — | E3X-DATS [ ——— 540 0.9 mm g E32-T21L [10 mm
Free-cut M3 screw 1440 (0.005 mm @)
1100
|
E3X-DAC-N 500 0.9 mmg
440 (0.01 mm @)
18|0
E3X-MDA ——— 340 0.9-mm o
[ 260 (0.005-mm o)
1100
|
EX-NAT(Y) [y 0.9mmg
200 (0.03 mm @)
E3X-NAGL  [g40
E3X-NACIF 0.9 mmg
[F160 (0.2 mm @)
2-mm @; small g b, . E3X-DA[J-S —— 1) 0.9-mm g E32-T22L
Free-cut . [ 440 (0.005-mm o)
1100
|
E3X-DAC-N 500 0.9 mmg
440 (0.01 mm @)
1810
E3X-MDA ——— 1340 0.9mmo
[ 260 (0.005 mm o)
1100
|
EX-NATK(Y) [y o 0.9mmo
200 (0.03 mm @)
E3X-NAGL 740
E3X-NACIF 0.9mmo
160 (0.2 mm @)
M14; with lens; . E3X-DA[I-S . 10 mm o E32-T17L |25 mm
ideal for explo- —=ffJp—qff=— ' $£.120,000'5
. . M14 screw [ i 20,0005
sion-proof appli- | 1C14.000°
cations | | L
Free-cut E3X-DAC-N " 10 mm o
20,0003
EZ /000 (0.01 mm @)
19,800
E3X-MDA | ' ——113.000 10-mm o
i 10,000
[ 14,000
| | |
E3X-NAT|(V) ! 14 000 10mm o
I I ’ (0.1 mm @)
E3X-NACF ! a4 200 10 mm o
| | ’ (1.5mmg)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
*3. Longer sensing distance by using the lens unit E39-F
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Long distance
Diffuse reflective fiber units

[ standard mode
[ Super high-speed mode

[ High resolution mode
I Super long-distance mode

[IGreenlight [T1Red light WM Infrared ray
Features Shape Applicable Am- | Sensing distance (mm)! Standard object 2 | Model Permissible
plifier Unit (min. sensing ob- bending
ject: Gold wire) radius
M6 E3X-DAL-S ' —650 500x500 E32-D11L |25 mm
Free-cut M6 screw [T 400 (0.005 mm g)
1110
E3X-DAGLI-S 144 100x100
E3X-DAB-S  |g35 (0.1 mm o)
022
E3X-DAC-N 500 500x500
100 (001 mm 0)
1150
E3X-DAB#-N W44 100x100
035 (0.1 mm o)
022
E3X-DAHCI-N 130 200x200
I 100 (0.01 mm o)
H30
E3X-MDA 1400 500x500
270 (0.005 mm )
1110
E3X-NAC(V) 1200 250x250
(0.01 mm @)
E3X-NAGC n3s 50x50
(0.1 mm @)
E3X-NACIF 100x100
65
= (0.015 mm @)
3 mm g; small & E3X-DAL-S 1400 300x300 E32-D12
Free-cut s 1230 (0.005 mm g)
170
|
E3X-DAC-N 300 300x300
1100
E3X-MDA —1230 300%300
1160 (0.005 mm @)
170
E3X-NAC(V) 150x150
=120 (0.01 mm @)
E3X-NAGC 120 25x25
(0.1 mm @)
E3X-NACIF 50x50
40
= (0.015 mm o)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
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[ High resolution mode
I Super long-distance mode

[ standard mode
1 Super high-speed mode

[IGreenlight ["1Red light WM Infrared ray
Features Shape Applicable Am- | Sensing distance (mm)! Standard object " | Model Permissible
plifier Unit (min. sensing ob- bending
ject: Gold wire) radius
M4 E3X-DA[-S :2'1 0 200x200 E32-D21L |10 mm
Free-cut M4 screw 130 (0.005 mm @)
035
|
ESX-DAT-N | 160 200x200
130 (0.01 mm @)
145
E3X-MDA | 200x200
130
85 (0.005 mm @)
035
E3X-NACI(V) 100x100
150 (0.01 mm @)
E3X-NAGO 110 25x25
(0.1 mm @)
E3X-NACF 017 25x25
(0.015 mm @)
3 mm g; small g 4 E3X-DAL-S —1210 200x200 E32-D22L |10 mm
Free-cut 1130 (0.005 mm @)
3-mm o 035
|
ESXDACN i 160
130
[145
E3X-MDA —1130
[ 85
035
E3X-NACI(V) 100x100
150 (0.01 mm @)
E3X-NAGO 110 25x25
(0.1 mm @)
E3X-NACF 117 25x25
(0.015 mm @)
Square head, su- E3X-DA[-S [ 3¢140to 1,000 300x300 E32-D16 4 mm
per-long distance : 0 140 to 700 NEW
Free-cut T 14010 240 -
17.5mm ! ! !
E3X-MDA 14010600
[ 40 to 490
[C__140t0240
| | |
ESXDASN | — -1 0
[ 9 40~ 700
[C_——140~400
| I I
E3X--NA#(V) e 140-400
|
E3X--NA#F E55-70
|

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
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Area sensing

Throughbeam fiber units

[ High resolution mode [ Standard mode
I Super long-distance mode [—1Super high-speed mode
[IGreen light [T Red light
Features Appearance Applicable Sensing distance (mm) ' Standard object ? | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 (min. sensing bending
Lens Unit) object) radius
(Parentheses:
Opaque object)
Multi-point detec- - E3X-DAC-S | ' ' 1750 2mm o E32-M21 25 mm
tion (4-head) @%— 610 (0.1 mm o)
M3 screw —1 14? | |
E3X-DACFN 700 20mmo
1250
ESX-MDA - I———47o 2 mm o
1360 (0.1 mm o)
1 14(|)
ESX-NAT(Y) |t 300 2.0mmo
(0.03 mm @)
E3X-NACIF =190 20mmo
(0.3 mm @)
Detects in a 30 ; ESX-DAC-S | 2300 |(03mme)* E32-T16W |10 mm
mm area %‘ I o 1,800
Free-cut 20 mm 1450
| | |
E3X-DACFN 5300
1,800
[ 1660
! ! |
E3X-MDA [ 111,400
T i 1,100
1450
| | |
E3X-NAC(V) |, | | (g20 | (05mma)?
E3X-NAGO 1170
E3X-NACF | 570 (4.0 mm g)"3
E3X-DACJ-S | 71700 |(03mmao)* E32-T16WR [ 1 mm
T 1,300
1340
| | |
E3X-DACFN 1700
1,300
[ 1500
! ! |
E3X-MDA [ 371,100
T T 860
1340
| | |
E3X-NAC(V) | | L 690 (0.5 mm @)
E3X-NACIF 200 (4.0 mm o)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.

*3. The sensing distance is 100 mm, possible detection within specified area under static condition
*4. The sensing distance is 300 mm, possible detection within specified area under static condition.
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[_IHigh resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[IGreen light [T Red light
Features Appearance Applicable Sensing distance (mm) ' Standard object 2 | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 (min. sensing bending
Lens Unit) object) radius
(Parentheses:
Opaque object)
Side-view | E3X-DAL-S | : ——J1300 |(0-2mme)* E32-T16J [10mm
suitable for appli- | ¥ [ 1,000
cations with limit- | 11 mm 3 1260
ed spatial depth | | |
Free-cut E3X-DAC-N $1 300
1,000
280
E3X-MDA | ' 11800
T 650
1260
|
E3X-NACT(V) | | . (0.3mm o)™
E3X-NAGO —195
E3X-NACF =150 (2.0 mm @)
E3X-DAL-S | : 17980 (0.2mm o)™ E32-T16JR |1 mm
T 750
1190
| | |
E3X-DAC-N -
50
—/1 2|1 0
E3X-MDA | ' —1600
[ 480
1190
| |
E3X-NACI(V) ,—'—l 390' (0.3mmg)7
E3X-NACF =110 (2.0mm o)
Suitable for E3X-DAL-S | : 3700 |(0-6mma)® E32-T16  |25mm
detecting over a [ 2, 800
10 mm area; long | 1740
distance | | |
Free-cut E3X-DACI-N 3.500
2,800
[ | | 311,000
T T T
E3X-MDA [ 312,400
[ i 1,800
[ 1740
| | |
E3X-NACI(V) |, | | s&f:n 500 |(0-9mm o)’
E3X-NAGC 1975
E3X-NACF 450 (1.5 mm o)™

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.

*3. The sensing distance is 100 mm, possible detection within specified area under static condition
*4. The sensing distance is 300 mm, possible detection within specified area under static condition.
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[_IHigh resolution mode
I Super long-distance mode

[ Standard mode
[ Super high-speed mode

[IGreen light [T Red light
Features Appearance Applicable Sensing distance (mm) ' Standard object ? | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 (min. sensing bending
Lens Unit) object) radius
(Parentheses:
Opaque object)
Stable for detect- ; E3X-DALIS | ' ——J1500 |(02mme)* E32-T16P  [10mm
ing minute sens- ; [ i 1,100
ing objects in a 11 mm 1300
wide area | | |
Free-cut E3X-DAC-N $1 400
1,100
42|O
E3X-MDA [ : —— 1970
750
1300
| |
ESX-NATY) | 600 (0.3 mm )™
E3X-NAGO =110
E3X-NACF 1180 (2.0 mm @)
Stable detection y E3X-DAC-S | ' 71100 | (02mmao)* E32-T16PR |1 mm
of minute sensing ; e 1 840
objects, 11 mm 1220
wide sensing | | |
area E3X-DAC-N 1,050
Free-cut 840
320
E3X-MDA | ' ' 1730
[ 560
1220
| |
E3X-NACI(V) :;:I 450 (0.3mmg)™
E3X-NACF =130 (2.0 mm g)3

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.

*3. The sensing distance is 100 mm, possible detection within specified area under static condition
*4. The sensing distance is 300 mm, possible detection within specified area under static condition.
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Diffuse reflective fiber units

[ High resolution mode
I Super long-distance mode

[ Standard mode
1 Super high-speed mode

[1Green light [ Red light
Features Appearance Applicable Sensing distance (mm)’ Standard object > [Model Permissible
Amplifier Unit (min. sensing ob- bending
ject: Gold wire) radius
Side-view E3X-DA[-S ' 300x300 E32-D36P1 |25 mm
250
detection over 4 150 (0.005 mm @)
wide areas 045
Free-cut |
E3X-DAC-N 200 300x300
150 (0.01 mm @)
150
E3X-MDA ' 300x300
150
100 (0.005 mm @)
045
|
E3X-NAC(V) 100x100
=75 (0.03 mm @)
E3X-NACIF 50x50
25
. (0.083 mm @)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.

Small fiber head

Throughbeam fiber unit

[——1High resolution mode
I Super long-distance mode

[ Standard mode
[ Super high-speed mode

[1Green light [IRed light
Features Shape Applicable Sensing distance (mm) ' Standard object % | Model Permissible
Amplifier Unit | (Parentheses:With E39-F1 Lens | (min. sensing bending
Unit) object) radius
(Parentheses:
Opaque object)
2mm o } E3X-DAC-S [ —570 0.5mm o E32-T22  [10mm
For detecting - 220 (0.005 mm @)
minute sensing 2-mm o 150
objects |
Free-cut E3X-DAC-N dzso 0.5 mm o
[ 220 (0.01 mm o)
190
E3X-MDA 0.5mmg
170
I 130 (0.005 mm g)
150
E3X-NAC(V) 100 0.5mmg
= (0.03 mm @)
E3X-NAGL |50
E3X-NACIF 030 0.5mmag
(0.1 mm @)
2mmog 4 E3X-DALI-S 1160 0.5mmg E32-T22R |1 mm
For detecting = 130 (0.005 mm @)
minute sensing 2-mm o 030
objects |
Free-cut E3X-DAC-N — 150 0.5 mm o
=130 (0.01 mm @)
(150
E3X-MDA 0.5mmgo
100
EI75 (0.005 mm o)
030
E3X-NACI(V) 60 0.5mmo
= (0.03 mm @)
E3X-NACIF 118 0.5mmgo
(0.1 mm @)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
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[_IHigh resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[IGreen light [T Red light
Features Shape Applicable Sensing distance (mm) ' Standard object | Model Permissible
Amplifier Unit | (Parentheses:With E39-F1 Lens | (min. sensing bending
Unit) object) radius
(Parentheses:
Opaque object)
1.2 mm g . E3X-DAC-S ' ' ' 1.0 mm @ E32- 25 mm
(): Ea2- | g
with sleeve o 2 Toeooss == |(0005mmo) | TC2008
Free-cut —@@:a-?ﬂ@— 1200 E32-
M4 screw 1.2-mm o TC200B4
E3X-DAGLI-S
ESX-DABT-S  |m7e"
145
E3X-DAC-N 1mmg
280
E3X-DAB#N w100
=75
45
E3X-MDA 1.0mmgo
[ ]
[ 500 050 (0.005 mm o)
1200
|
E3X-NACI(V) ! 1.0mm o
400 (0.03 mm o)
E3X-NAGL] 175
E3X-NACIF =120 1.0mmo
(0.2 mm @)
0.9 mm o . E3X-DACJ-S ' 0.5 mm o E32-TC200F [ 10 mm
(): E32- —127
with sleeve 90 mmr(“_(l‘mm) TC200F4 _2200 (0.005 mm o) E32-
Free-cut —@——p— 0150 TC200F4
M3 screw 0.9-mm o I
ESXDACN | s 0.5mmo
[ 220 (0.01 mm o)
190
E3X-MDA ——1170 0.5mmag
I 130 (0.005 mm ﬂ)
150
E3X-NAC(V) 100 0.5mmg
= (0.03 mm @)
E3X-NAGO |10
E3X-NACIF 030 0.5mmgo
(0.1 mm @)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
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Diffuse reflective fiber units

[ Standard mode
1 Super high-speed mode

[ High resolution mode
I Super long-distance mode

[IGreen light [T Red light
Features Shape Applicable Sensing distance (mm) ' Standard object 2| Model Permissible
Ampilifier Unit | (Parentheses:With E39-F1 Lens | (min. sensing bending
Unit) object) radius
(Parentheses:
Opaque object)
2.5mm o (yEsz.  90mm(40mm) | E3X-DAL-S IiIISOO 400x400 E32-DC200B |25 mm
with sleeve DC200B4 ‘* 1300 (0.005 mm @) E32-DC200B4
Free-cut e T 190
2.5-mmo
E3X-DAGLI-S 32 100x100
ESX-DABC-S  |gos (0.1 mm o)
016
[ 300 (0.01 mm o)
1100
E3X-DAB#-N 132 100x100
125 (0.1 mm o)
116
E3X-MDA ——1300 400x400
190 I
E3X-NAT(Y) =150 200x200
(0.01 mm @)
E3X-NAGC 025 50x50
(0.1 mm o)
E3X-NACF 75x75
50
= (0.015 mm @)
1.2mmo (rEs2 9 mm @0 mm) | E3X-DAC-S |:|130| 100x100 E32-DC200F |10 mm
with sleeve DC200F4 [ ] m80 (0.005 mm g) E32-DC200F4
Free-cut M3 screw 022
1.2-mm o |
E3X-DAC-N I 100 100x100
80 (0.01 mm @)
30
E3X-MDA 100x100
DDSE? (0.005 mm @)
022
E3X-NAC(V) 50x50
[i36 (0.01 mm @)
E3X-NAGC I6 25x25
(0.1 mm o)
E3X-NACF 112 25x25
(0.02 mm @)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
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[_IHigh resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[IGreen light [T Red light
Features Shape Applicable Sensing distance (mm) ' Standard object 2| Model Permissible
Amplifier Unit | (Parentheses:With E39-F1 Lens | (min. sensing bending
Unit) object) radius
(Parentheses:
Opaque object)
0.8 mmo ! E3X-DA[-S 025 25x25 E32-D33 4 mm
For detecting T 116 (0.005 mm @)
minute sensing 3mmo 08mmo 14
objects
Free-cut E3X-DAC-N m21 25x25
116 (0.01 mm @)
16
E3X-MDA 116 25x25
110 (0.005 mm @)
14
E3X-NAT(Y) 140 25x25
(0.01 mm @)
E3X-NACF 13.3 25x25
’ (0.03 mm @)
0.5mmo t oy E3X-DA[-S 15 25x25 E32-D331
For detecting T 1 13 (0.005 mm o)
very minute 2-mmg 0.5-mmg 10.8
sensing objects
ESX-DADN |4 25x25
I3 (0.01 mm @)
11
E3X-MDA 13 25x25
12 (0.005 mm @)
10.8
ESX-NAT(Y) |45 25x25
' (0.01 mm @)
E3X-NACF 105 25x25
’ (0.05 mm @)

*1. Sensing distance based on white paper.
*2. Indicates values for standard mode.
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Fiber for Robot Application R4 (Strong against repeatable bending)
Throughbeam fiber unit

[ High resolution mode
I Super long-distance mode

[ Standard mode
[ Super high-speed mode

[ Green light [T Red light
Features Shape Applicable Sensing distance (mm)’! Standard object 2 |Model Permissible
Amplifier Unit |(Parentheses: With E39-F1 Lens |(min. sensing bending
Unit) object) radius
(Parentheses:
Opaque object)
Ideal for moUNting | — e . cffppmmm— | E3X-DAL-S i&mgooﬁ ooy |1:0mmo E32-T11 4 mm
on moving sec- M4 screw I I680((é,6())0) (0.005 mm @)
tions (R4) 1180 (930)
Free-cut | | |
ESXDACN | o w50 (4000 1.0 mm 0
[ 1680 (3,600) [(0-01 mm o)
[ 250 (1 ,3‘00)
E3X-MDA ' 1.0 mm o
| 1580 (3,000)
[ 450 (2,300) (0-005 mm o)
C—1180 (930)
|
E3X-NA(Y)  |mimaso 1.0 mm o
(0.03 mm @)
E3X-NAGL mle5
E3X-NACIF 1.0 mm o
100
= (0.2 mm o)
M3 screw I 200 (0.005 mm o)
145
|
ESX-DAT-N | 550 0.5mmo
200 (0.01 mm o)
180
E3X-MDA 0.5mmo
1
= 180 (0.005 mm o)
145
E3X-NAC(V) 100 0.5mmo
= (0.03 mm @)
E3X-NAGD  |jqg
E3X-NACIF 030 0.5mmo
(0.1 mm o)
- 1 = I 200 (0.005 mm o)
1.5-mm o
145
|
ESX-DA-N | 550 0.5mmo
200 (0.01 mm o)
180
E3X-MDA 0.5mmo
I 150
110 (0.005 mm @)
145
E3X-NACI(V) 100 05mmo
= (0.03 mm @)
ESX-NAGD  |[jqg
E3X-NALIF 030 0.5mmo
(0.1 mm @)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.

*3. Sensing distance by using the lens unit E39-F1.
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Diffuse reflection fiber units

[_IHigh resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[IGreen light [T Red light
Features Shape Applicable Sensing distance (mm)! Standard object 2| Model Permissible
Amplifier Unit (min. sensing bending
object) radius
(Parentheses:
Opaque object)
Ideal for mounting | ————smgffy E3X-DAC-S ——300 300x300 E32-D11  [4mm
on moving sec- M8 screw 170 (0.005 mm @)
tions (R4) 050
|
ESX-DAT-N | e 050 300x300
I 170 (0.01 mm o)
180
E3X-MDA — 300x300
-1;57)0 (0.005 mm @)
50
E3X-NACI(V) 150x150
=190 (0.01 mm @)
E3X-NAGO 115 25x25
(0.1 mm @)
E3X-NACIF 50x50
30
0 (0.015 mm o)
——fh E3X-DAL-S 0150 50x50 E32-D21
M3 screw @30 (0.005 mm @)
18
E3X-DAC-N 50x50
40
:30 (0.01 mm @)
110
E3X-MDA 50x50
Egg (0.005 mm @)
18
E3X-NATIY)  |j45 25x25
(0.01 mm @)
ESX-NADF |5 25x25
(0.02 mm @)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
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[ High resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[IGreen light [T Red light
Features Shape Applicable Sensing distance (mm)’! Standard object 2| Model Permissible
Amplifier Unit (min. sensing bending
object) radius
(Parentheses:
Opaque object)
Ideal formounting —_— E3X-DA[-S —1110 100x100 E32-D21B |4 mm
on moving sec- M4 screw 70 (0.005 mm g@)
tions (R4) 020
E3X-DAC-N I 90 100x100
=70 (0.01 mm @)
025
E3X-MDA 100x100
70
550 (0.005 mm @)
020
E3X-NAC(V) 115 25x25
(0.01 mm @)
E3X-NAGO 12.4 25x25
’ (0.1 mm @)
E3X-NACF I5 25x25
(0.02 mm @)
| E3X-DA-S 050 50x50 E32-D22B
0.005 mm @
1.5-mm @ ||D830 ( )
E3X-DAC-N 50x50
40
530 (0.01 mm @)
110
E3X-MDA 50x50
Egg (0.005 mm @)
18
E3X-NAC(V) 17 25x25
(0.01 mm @)
E3X-NACF 12.3 25x25
' (0.02 mm @)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
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Side view
Throughbeam fiber units

[ Standard mode
[—1Super high-speed mode

[ High resolution mode
I Super long-distance mode

[IGreen light

[TIRed light

Features Appearance Applicable Sensing distance (mm)’! Standard object | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 (min. sensing bending
Lens Unit) object?) radius
(Parentheses:
Opaque object)
Long distance; — E3x-DAC-S ——————— 1600 1.0 mm o E32-T14L |25 mm
space-saving smmo ~ I 460 (0.005 mm g)
Free-cut 1120
E3x-DAGLI-S O 50
E3x-DAB[I-S 040
125
E3x-DAC-N 1mmg
7
——1170
E3x-DAB11-N =
d4o0
025
E3x-DAHCI-N 150
120
W40
[ 300 (0.005 mm o)
1120
E3x-NAC(V) ! 1.0 mm o
[ 240 (0.03 mm o)
E3x-NAGO D45
E3x-NACF 1.0mmg
=170 (0.2 mm @)
Space-saving — E3x-DALI-S 127 1.0mmog E32-T14LR [1 mm
Free-cut smmo _2100 (0.005 mm o)
150
E3CDATN |t 570 1mm o
210 (0.01 mm o)
190
E3x-MDA 1.0mmog
170
I 130 (0.005 mm @)
150
E3x-NACI(V) 110 1.0mmg
= (0.03 mm @)
E3x-NACIF 1.0mmog
[ss (0.2 mm @)

*1. Sensing distance beased on white paper.
*2. Indicates values for standard mode.
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[_IHigh resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[1Green light [TIRed light
Features Appearance Applicable Sensing distance (mm)’! Standard object | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 (min. sensing bending
Lens Unit) object ?) radius
(Parentheses:
Opaque object)
Suitable for — E3x-DA[]-S ' 0.5mmg E32-T24 10 mm
1
detecting minute | ™M I~ = 13%0 (0.005 mm o)
sensing objects; 030
small g |
Free-cut I
E3x-DAC-N -150 0.5mmg
130 (0.01 mm @)
155
E3x-MDA 0.5mmo
100
EO (0.005 mm o)
030
E3x-NAC(V) =190 0.5mmg
(0.03 mm @)
E3x-NACF 0.5mmo
(27 (0.3 mm @)
Suitable for — E3x-DALI-S 160 0.5mm o E32-T24R 1 mm
detecting minute | ™™ I~ @50 (0.005 mm g@)
sensing objects; 110
small g
Free-cut E3x-DAC-N 05
X- - S5mmo
60
ESO (0.01 mm @)
025
E3x-MDA 0.5mmag
35
927 (0.005 mm o)
110
E3x-NACI(V) [30 0.5mm g
(0.03 mm @)
E3x-NACF lo 0.5mmo
(0.3 mm @)

*1. Sensing distance beased on white paper.
*2. Indicates values for standard mode.
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[_IHigh resolution mode
I Super long-distance mode
[IGreen light

[ Standard mode
[ Super high-speed mode
[TIRed light

Features Appearance Applicable Sensing distance (mm)’! Standard object | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 (min. sensing bending
Lens Unit) object?) radius
(Parentheses:
Opaque object)
Screw-mounting - E3x-DA[-S I ' ' SEII4 500 4mmg E32-T14 25 mm
type w3 400 | (0-1mmo)
Free-cut [ 171900
E3x-DAG[-S ' '
320
E3x-DABL-S | o 260
160
E3x-DAC-N 4mmg
4
E—— | oo
[ 311,250
E3x-DAB11-N 320
260
—1160
E3x-DAHC-N 1120
= 900
330
E3x-MDA , ' 2000 |4Mmo
2 200 | (0-1mm o)
[ 51900
E3x-NACIV) |, ' 11800 |40mmo
| -, (0.08 mm @)
E3x-NACIF 4.0mmg
540 (0.2 mm @)
*1. Sensing distance beased on white paper.
*2. Indicates values for standard mode.
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Diffuse reflective fiber units

[_IHigh resolution mode [ Standard mode
I Super long-distance mode 1 Super high-speed mode
[IGreenlight [T1Red light [l Infrared ray

Features Appearance Applicable Sensing distance (mm)! Standard object “ [Model Permissible
Amplifier Unit (min. sensing bending
object: Gold wire) radius
6 mmo emmo B E3x-DA-S :2'00 200x200 E32-D14L |25 mm
Long distance =110 (0.005 mm g)
Free-cut 036
|
E3x-DAC-N — 50 200x200
110 (0.01 mm @)
150
E3x-DAHO-N 50x50
:2355 (0.01 mm @)
110
E3x-MDA 200x200
110
%IBO (0.005 mm @)
136
E3x-NAC(V) 40 50x50
= (0.083 mm @)
E3x-NAGO 110 25x25
(0.3 mm @)
E3x-NACF 113 25x25
(0.03 mm @)
6 mm o cmmo ] E3x-DAC-S 180 100x100 E32-D14LR |1 mm
Free-cut m45 (0.005 mm @)
014
E3x-DAC-N 100x100
60
545 (0.01 mm @)
025
E3x-MDA 100x100
45
533 (0.005 mm @)
014
E3x-NACI(V) l16 25x25
(0.03 mm @)
E3x-NACF I5

*1. Sensing distance beased on white paper.
*2. Indicates values for standard mode.
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[_IHigh resolution mode
I Super long-distance mode

[ Standard mode
[ Super high-speed mode

[IGreenlight [IRed light [l Infrared ray
Features Appearance Applicable Sensing distance (mm)’! Standard object “ [Model Permissible
Amplifier Unit (min. sensing bending
object: Gold wire) radius
2mmg — E3x-DA[-S 050 50x50 E32-D24 10 mm
small @; space- &mmo m30 (0.005 mm o)
saving 18
Free.cut
E3x-DAC-N 50x50
40
:30 (0.01 mm o)
110
E3x-MDA 50x50
Egg (0.005 mm @)
18
E3x-NACI(V) 115 25x25
(0.083 mm @)
E3x-NAG 24 25x25
' (0.3 mm @)
E3x-NACIF I5 25x25
(0.083 mm @)
— E3x-DAC-S 026 50x50 E32-D24R |1 mm
2-mm o 115 (0.005 mm @)
14
E3x-DAC-N 50x50
2
:15 (0.01 mm @)
16
E3x-MDA 015 50x50
110 (0.005 mm @)
14
E3x-NAC(V) 17 25x25
(0.083 mm @)
E3x-NACF 2.3
*1. Sensing distance beased on white paper.
*2. Indicates values for standard mode.
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Coaxial fiber
Diffuse reflective fiber units

[ Standard mode
[ Super high-speed mode

[ High resolution mode
I Super long-distance mode

[IGreenlight [T1Red light [Nl infrared ray
Features Appearance Applicable Sensing distance (mm)’! Standard object 2 | Model Permissible
Amplifier Unit (min. sensing bending
object: Gold radius
wire)
M6 coaxial; high- E3X-DAC-S I|:I|500 500x500 E32-CC200 |25 mm
precision posi- MBS sarew 300 (0.005 mm o)
tioning 190
Free-cut
E3X-DAG[L-S 32 100x100
E3X-DABLI-S  [go5 (0.1 mm o)
16
E3X-DAC-N k00 500x500
1100
E3X-DAB#-N m32 100x00
025 (0.1 mm @)
116
ESX-DAHCIN | 100 100x100
75 (0.01 mm @)
W25
E3X-MDA 1300 500x500
190 |
E3X-NAC(V) ' 200x200
150 (0.01 mm @)
E3X-NAGO 125 50x50
(0.1 mm @)
E3X-NACF 75X75
50
= (0.015 mm g)
3 mm g; small g; { E3X-DAL-S 1250 300x300 E32-D32L 25 mm
coaxial; high-pre- 150 (0.005 mm @)
cision positioning g-mm o 045
Free-cut |
E3XDATN |00 300x300
I 150 (0.01 mm ﬂ)
150
E3X-MDA 300x300
150
=100 (0.005 mm o)
145
E3X-NAC(V) 100x100
=180 (0.01 mm @)
E3X-NAGO 112 25x25
(0.1 mm @)
E3X-NACF 50x50
25
. (0.02 mm @)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
*3. Refer to page “AB-” when using the optional lens unit
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[ standard mode
[ Super high-speed mode

[_IHigh resolution mode
I Super long-distance mode

[IGreenlight [IRed light [l Infrared ray
Features Appearance Applicable Sensing distance (mm)’! Standard object 2 | Model Permissible
Amplifier Unit (min. sensing bending
object: Gold radius
wire)
M3 coaxial e E3X-DALS  |—J120  spoto 100x100 E32-EC31 |25 mm
high precision po- M3 screw m75 . ﬁdjustableoiq (0.005 mm @)
itioni t At
sitioning 022 Olfes-rrﬁnmgg | 0
Free-cut |
Small spot lens E3X-DAL-N I 100 Spoto 100x100
mountable 75 @%‘:gf‘béed% o (0.01 mm )
(E39-F3A, F3A-5, 025 10 s, -
F3B, F3C)
E3X-MDA 175 100x100
E50 (0.005 mm g@)
022
E3X-NAC(V) 50x50
140 (0.01 mm @)
E3X-NAGDO i6 25x25
(0.1 mm @)
E3X-NACIF 013 25x25
(0.02 mm @)
M3 coaxial —_— E3X-DAL-S 50 Spot o 50x50 E32-EC41
high precision po- M3 screw E35 : gé:mm g (0.005 mm o)
sitioning 18 . 1:0-mm 2 max
Free-cut
- - I
Small spot lens AN mas %1 2 (0.01 rom o)
mountable IID1%5 +0.2mmo :
(E39-F3A, F3A-5, * 49 mm e max.
F3B, F3C) E3X-MDA 035 50x50
n22 (0.005 mm g)
18
E3X-NAC(V) 115 25x25
(0.01 mm @)
E3X-NACF I5 25x25
(0.02 mm @)
2 mm g coaxial; ' E3X-DAL-S 050 Spot o 50x50 E32-C42
high-precision po- T m35 « Adjustable in (0.005 mm @)
sitioning 2-mm o I8 the range (1.1 to
6-mm o.
Small spot lens
mountable E3X-DAC-N m45 Spoto _ 50x50
(E39-F3A,) 35 'th%"r’asﬁag%eo',q . (0.01 mm @)
110 0.6 mm o
E3X-MDA 50x50
35
DDzz (0.005 mm @)
18
E3X-NAC(V) 015 25x25
(0.01 mm @)
E3X-NACF I5 25x25
(0.02 mm @)
*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
*3. Refer to page “AB-” when using the optional lens unit
E32 A-199




OMmRON

[ High resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[IGreenlight [T1Red light [Nl infrared ray

Features Appearance Applicable Sensing distance (mm)! Standard object ? | Model Permissible
Amplifier Unit (min. sensing bending
object: Gold radius
wire)
2_mm 2] c_ogxial; { E3X-DAL-S 1120 Spot 63 100x100 E32-D32 25 mm
high-precision po- T m75 o Adjustable in (0.005 mm o)
sitioning 2-mm o 022 })hg_;;\nmgg 0.1to
Free-cut | | 1
Small spot lens E3X-DAC-N -10(') 100x100
mountable =75 (0.01 mm @)
(E39-F3A)) 025
E3X-MDA 75 100x100
m52 (0.005 mm g)
022
E3X-NAC(V) 40 50x50
(0.01 mm @)
E3X-NAGDO 6 25x25
(0.1 mm @)
E3X-NACF 113 25x25
(0.02 mm @)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
*3. Refer to page “AB-" when using the optional lens unit

Chemical resistant
Throughbeam fiber unit

[ High resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[IGreen light [T Red light
Features Appearance Applicable Sensing distance (mm)! Standard object 2 | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 (min. sensing bending
Lens Unit) object) radius
(Parentheses:
Opaque object)
Teflon-covered °; \ E3X-DAC-S | : : SEII2 500 |4Mmo E32-T11F |4 mm
round head that =@ﬁ?“C@Q= | y@2.000 |(0-1mmo)
resists water 7.2-mm o | — 7710
drops | | |
Free-cut E3X-MDA | ' — 1600 |4Mmo
| i@ 1,300 |(O01mmo)
I;ISZO |
Teflon-covered3; E3X-DAC-S ' ' ' 4mmo E32-T12F |40 mm
withstands chem- _:;L'“EZ_ 283888 (0.1 mm o)
icals and harsh 5-mm o 11800

environments | | |

(operating ambi- ESX-DATN | w3 500 | 4 ™M ©
’ (0.01 mm @)

ent temperature: ; ¢
30°0 16 70°C) e 53,000
Free-cut [ '
E3X-MDA ' — o600 |4MMo

gDz‘ooo (0.1 mm ﬁ)
11800

|
E3X-NAC(V) |, ' 791,600 ?602mm o )
| 2mmg

E3X-NAGL 300

E3X-NACIF 4.0mm o
480
| (0.7 mm @)
*1. Sensing distance based an white paper.

*2. Indicates values for standard mode.
*3. Teflon is a registered trademark of Dupont Company and Mitsui Dupont Company for their fluoride resin.
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[_IHigh resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[IGreen light [T Red light
Features Appearance Applicable Sensing distance (mm)’! Standard object 2 | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 (min. sensing bending
Lens Unit) object) radius
(Parentheses:
Opaque object)
Teflon-covered3; - E3X-DAC-S  [———— 500 3mmo E32-T14F
withstands chem- | s:mmo 400 (0.1 mm @)
icals and harsh 1100
environments; | |
side-view (operat- E3X-DAC-N lSOO 3mmo
ing ambient tem- 400 (0.01 mm @)
perature: 150
30°C to 70°C) |
Free-cut E3X-MDA —— 320 3 mm o
[ 250 (0.1 mm o)
1100
|
E3X-NAL(Y)  |m===1200 3.0mmo
(0.2 mm @)
E3X-NAGD  |gay
E3X-NAF 60 3.0mmo
(0.7 mm @)
Teflon 3; with- E3X-DA-S | (1920 1.0mmo E32-T81F-S | 10 mm
stands chemicals _':1::_'_":‘::'_ I 700 (0.005 mm @)
and harsh envi- 6-mm o —1190
ronments | | |
(operating ambi- E3X-DAC-N 8s0 |[1mmo
ent temperature: 700 (0.01 mm @)
-40° C to 200°C) 260
E3X-MDA | —1600 1.0mmo
[ 460 (0.005 mm o)
1190
|
E3X-NA(V) 350 1.0mm o
(0.2 mm @)
E3X-NACIF 1100 1.0mm g
(0.5 mm @)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
*3. Teflon is a registered trademark of Dupont Company and Mitsui Dupont Company for their fluoride resin.
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Diffuse reflective fiber units

[_IHigh resolution mode [ Standard mode
I Super long-distance mode 1 Super high-speed mode
[1Green light [ Red light
Features Shape Applicable Sensing distance (mm)! Standard object? |Model Permissible
Amplifier Unit (min. sensing bending
object: Gold wire) radius
Teflon-covered >; E3X-DAC-S  [—160 200x200 E32-D12F |40 mm
withstands chemi- E::] T (0.005 mm @)
cals and harsh 6-mm o 030
environments (op- I
erating ambient E3X-DAC-N 200x200
120
temperature: =5 (0.01 mm o)
80°C 10 70°C 45
Free-cut
ESX-MDA | g5 200x200
=70 (0.005 mm @)
030
E3X-NAC(V) 100x100
150 (0.03 mm @)
E3X-NAGO I8 25x25
(0.3 mm @)
E3X-NATF 46 25x25
(0.03 mm @)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
*3. Teflon is a registered trademark of Dupont Company and Mitsui Dupont Company for their fluoride resin.

Heat resistant
Throughbeam fiber unit

[ High resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[T Red light
Features Shape Applicable Sensing distance (mm)! Standard object 2 | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 (min. sensing bending
Lens Unit) object) radius
(Parentheses:
Opaque object)
Resists 150°C™>; | ¢y _ffom— | ESX-DAC-S | : ——1000 |1-5mMmo E32-ET51 [35mm
fiber sheath fiber M4 serew I 1760 (0.1 mm @)

sheat material: —1200
fluorine resin | | |

(operating ambi- E3X-DAC-N * 950 1.5mmo
(0.01 mm @)

ent temperature: [ 1760
-40°C t0 150°C) :Fzso
Free-cut 1 T
[ 500 (0.1 mm o)
1200
| |
E3X-NAC(V) ! 1.5mm o
I:;:MOO (0.03 mm )
E3X-NACF |:|120' 1.5mm o
(1 mm @)

*1. Sensing distance based an white paper.

*2. Indicates values for standard mode.

*3. For continuous operation, us the products within the temperature ranging from -40°C to 130°C.

*4. Indicates the heat resistant temperature at the fiber tip.

*5. Teflon is a registered trademark of the Dupont Company and the Mitsui Dupont Chemical Company for their fluoride resin.
*6. Longer sensing distance by using the lens unit E39-F1.

A-202 Advanced Photoelectric Sensors



OMmRON

[ standard mode
[ Super high-speed mode

[_IHigh resolution mode
I Super long-distance mode
[ Red light

Features Shape Applicable Sensing distance (mm)’! Standard object 2 | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 (min. sensing bending
Lens Unit) object) radius
(Parentheses:
Opaque object)
Resists 200°C; | . e | ESX-DAT-S  |————360 (2,650 1.0mmo E32-T81R-S [ 10 mm
flexible (R10); M4 screw [ 280 (2,100) (0.005 mm o) NEW
fiber sheath 170 (520) —_—
material: Teflon™> |
(operating ambi- E3X-DAC-N 350 1.5mmg
ent temperature: 280 (0.01 mm @)
-40°C to 200°C) 1100
E3X-MDA 1230 (1,700) 1.0 mm o
[ 180 (1,300) (0.005 mm o)
[170 (520)
|
E3X-NACI(V) ! 1.0mm o
- 150 (0.2 mm @)
E3X-NACIF 1.0mmg
F150 (0.5 mm @)
Resists 350°C™4, E3X-DAL-S . |1.0mmo E32-T61-S |25 mm
with spiral tube; mﬁ]ﬁmw — e B L1600 (4,000)6 | (0,005 mm o) NEW
; ; | E—
high mechanical serew 1120 (900) 450 (3,400)
strength; fiber 1 |
sheath material ESX-DACN | o 570 (4,000 | MM @
stainless steel [ 450 (3,400) (0.01 mm o)
(operating ambi- 1170 (1,300)
ent temperature: | |
60°C 1o 350°C) ESX-MDA 300 (3,000) 1.0mm o
[ 300 (2,200) (0.005 mm o)
1120 (900)
| |
E3X-NALI(V) ' ' 1.0mmo
"1 300 (3,000) (0.03 mm o)
E3X-NACIF =190 1.0mmo
(0.5 mm @)
Side-view; — E3X-DAL-S — 1.0mmg E32-T54 35 mm
resists 150°C’3; | 22mmo :23%00 (0.005 mm o)
suitable for 160
detecting minute |
sensing objects; E3X-DAC-N dzgo 1 mmgo
fiber sheath =230 (0.01 mm @)
material: fluorine 180
resin |
(operating ambi- E3X-MDA ' 1.0 mm o
ent temperature: |:1|15?)0 (0.005 mm g)
—40°C to 150°C) 160
Free-cut |
E3X-NAC(V) 1.0mmo
130 (0.03 mm @)
E3X-NACIF 1.0mmg
35
0 (0.3 mm @)
*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
*3. For continuous operation, us the products within the temperature ranging from -40°C to 130°C.
*4. Indicates the heat resistant temperature at the fiber tip.
*5. Teflon is a registered trademark of the Dupont Company and the Mitsui Dupont Chemical Company for their fluoride resin.
*6. Longer sensing distance by using the lens unit E39-F1.
E32 A-203
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[_IHigh resolution mode

I Super long-distance mode

[ standard mode
[ Super high-speed mode

[T Red light
Features Shape Applicable Sensing distance (mm)’! Standard object 2 | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 (min. sensing bending
Lens Unit) object) radius
(Parentheses:
Opaque object)
Resists 200°C™; : E3X-DAC-S | ' 11750 |1.7mme E32-T84S-S |25 mm
L-shaped; fiber T I 31300 | (0.1 mmo) NEW
sheath material: 8-mm o 1350
stainless steel | |
I : 911,300 (001 mm Q)
[ | 1600
E3X-MDA , ' 11100 |1.7mmo
I 3D870 (0.1 mm ﬁ)
1350
| |
E3X-NAC(V) | ' 1.7 mm o
| 1700 (0.03 mm @)
E3X-NACF 210 1.7mmo
| (0.4 mm o)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.

*3. For continuous operation, us the products within the temperature ranging from -40°C to 130°C.
*4. Indicates the heat resistant temperature at the fiber tip.
*5. Teflon is a registered trademark of the Dupont Company and the Mitsui Dupont Chemical Company for their fluoride resin.
*6. Longer sensing distance by using the lens unit E39-F1.

Diffuse reflective fiber unit

[ High resolution mode
I Super long-distance mode

[ standard mode
1 Super high-speed mode

[T Red light
Features Shape Applicable Sensing distance (mm)’ Standard object > [Model Permissible
Amplifier Unit (min. sensing bending
object: Gold wire) radius
Resists 150°C™>; | g, ESX-DAT-S  [——400 200x200 E32-ED51 |35 mm
flbgr sheat_h ma- M6 Sorew 230 (0.005 mm o)
terial: fluorine 172
resin (operating |
ambient temper-
ature: E3X-DAL-N E 300 200x200
-40°C to 150°C) 230 (0.01 mm o)
Free-cut 1100
E3X-MDA 100x100
230
165 (0.005 mm @)
172
E3X-NACI(V) f— ' 150x150
120 (0.03 mm @)
E3X-NACIF 50x50
40
= (0.03 mm @)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.

*3. For continius operation use the product within a temperature range of -40° to 130°C.
*4. Indicates the heat-resistant temperature at the fiber tip.
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[_IHigh resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[T Red light
Features Shape Applicable Sensing distance (mm)! Standard object ? [Model Permissible
Amplifier Unit (min. sensing bending
object: Gold wire) radius
Resists 200°C'%; — E3X-DA[J-S —1150 200x200 E32-D81R-S [10 mm
fiber sheath ma- M6 sarew 90 (0.005 mm @) E32-D81R
terial: fluorine 027
resin (operating
ambient temper-
ature: P E3X-DAC-N 120 200x200
-40°C t0 200°C) 90 (0.01 mm o)
030
E3X-MDA 100x100
90
%IGS (0.005 mm @)
027
Resists 350° C 4; - E3X-DALI-S 1150 200x 200 E32-D61-S |25 mm
fiber sheath ma- M6 serew 190 (0.005 mm o) NEW
terial: stainless sere 027
steel (operating
ambient temper- %0
ature:
-60°C to 350°C) E3X-MDA [E60
027
300°C Operating - E3X-DAC-N 120 200x200 E32-D61
ambient temper- V6 =990 (0.01 mm @) NEW
ature: -40 to sorew 030
+300°C Fiber
sheath material:
suUS E3X-NAC(V) m45 (16)(()))(;1 00 )
.03 mm o
E3X-NACF 115 25x25
(0.03 mm @)
400°C Operating E3X-DAC-N 100x100 E32-D73 25 mm
. et 80
ambient temper- va 12 60 (0.01 mm @)
ature: -40 to sorew 1.25-mm o 020
+400°C Fiber
sheath material:
suUS E3X-NAC(V) m30 ?(()))(()?30 )
.03 mm o
E3X-NACF 110 25x25
(0.03 mm @)
Resists 400°C™%; E3X-DA[J-S 200x200 E32-D73-S
: 1100
flbgr shea}th ma- m60 (0.005 mm @) NEW
terial: stainless 018
steel (operating
ambient temper-
ature: E3X-MDA 160
-40°C to 400°C) m40
018

*1. Sensing distance based an white paper.

*2. Indicates values for standard mode.

*3. For continius operation use the product within a temperature range of -40° to 130°C.
*4. Indicates the heat-resistant temperature at the fiber tip.
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Grooved
Throughbeam fiber unit

[ Standard mode
1 Super high-speed mode

[ High resolution mode
I Super long-distance mode

[IGreen light [T Red light
Features Shape Applicable Sensing distance (mm)’! Standard object 2 | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 (min. sensing bending
Lens Unit) object) radius
(Parentheses:
Opaque object)
Suitable for film N E3X-DAL-S 110 4.0 mm g E32-G14 25 mm
sheet detection; 110 (0.1 mm @)
no optical axis ad- 110
justment re-
quired; easy to
mount E3X-DAGLI-S 110
Free-cut E3X-DABL-S 110
110
E3X-DAC-N 110 4.0mmo
110 (2.0 mm @)
110
E3X-DAB#-N 110
110
110
E3X-DAH-N 110
110
110
E3X-MDA 110 4.0 mm g
110 (0.1 mm @)
110
E3X-NAC(V) 110
E3X-NAGO 110
E3X-NACIF 110 4.0.0 mm o
(1.0 mm @)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
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Narrow Vision Field
Throughtbeam fiber unit

[ High resolution mode [ Standard mode
I Super long-distance mode [—1Super high-speed mode
[T Red light
Features Shape Applicable Sensing distance (mm)’! Standard object | Model Permissible
Amplifier Unit | (Parentheses: With E39-F1 (min. sensing bending
Lens Unit) object) radius
(Parentheses:
Opaque object)
Suitable for de- i E3X-DAL-S | ' —— 2500 |1-7mmo E32-T22S [25mm
tecting wafers P 1,900 | (0-1mm o)
Free-cut smme 500
| | |
E3X-DAC-N 1.7mmg
2
E—a | 60T mme)
[ | | I7(?0
T T T
E3X-MDA I 511,600 1.7mmg
[— v § 1 B ACR R
1500
| | |
E3X-NACI(V) | | | s&f:n 000 |1.7mma
| ’ (0.5 mm @)
E3X-NACF :"3 300
- — 1
Side-view; suit- | . o 7 E3X-DAL-S I 311,750 2mmo E32-T24S [10mm
able for detecting e 1,300 | (0-1mm o)
wafers [ 1350 ’
Free-cut | | |
E3X-DAC-N 2mmg
1,700
00
I I I
E3X-MDA I 171,100 2mmg
[ 9 870 (0.1 mm o)
I 350 |
E3X-NACI(V) | 70 2.0mmg
| 700 (0.03 mm @)
T
| (0.5 mm @)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
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Limited-reflective
Diffuse reflective fiber units

[ standard mode
1 Super high-speed mode

[ High resolution mode
I Super long-distance mode

[T Red light
Features Shape Applicable Sensing distance (mm)’! Standard object 2 | Model Permissible
Amplifier Unit (min. sensing bending
object: Gold radius
wire)
Suitable for position-| 1 E3X-DAL-S 10to 15 100x100 E32-L16 25 mm
ing of crystal glass | ——=——= 10to 15 Soda glass with NEW
Free-cut I0to 15 reflection factor of | ==——"
7%
E3X-DA#-N 10to 15
10 to 15
10to 15
E3X-MDA 10to 15
[0to 15
[0to 15
E3X-NA#(V) 10t 15
E3X-NA#F 10to 13
Suitable for position- 1 E3X-DAC-S 14 to 12 E32-L56E1 |35 mm
ing of crystal glass | e—=— 14 to 12 E32-L56E2
Free-cut 14 to 12
E3X-DAC-N l4to 12
l4to12
l4to12
E3X-MDA 14 to 12
14 to 12
14 to 12
E3X-NAC(V) l41to 12
E3X-NACF l4to012
Suitable for position- t E3X-DA[-S 15 to 18 100x100 E32-L66 25 mm
ing of crystal glass 15 to 18 Soda glass with NEW
Heat resists up to 15t 18 reflection factor of | =———
300°C %
Free-cut E3X-DA#-N 15t0 18
I5t0 18
[5to 18
E3X-MDA 15 to 18
15to 18
15to 18
E3X-NA#(V) I5t0 18
E3X-NA#F 1710 14
|

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
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[_IHigh resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[T Red light
Features Shape Applicable Sensing distance (mm)’! Standard object 2 | Model Permissible
Amplifier Unit (min. sensing bending
object: Gold radius
wire)
Siutable for crystal t E3X-DA[-S 10 to 4 25x25 E32-L.24S 10 mm
glass detection | e————— 10 to 4 (0.005 mm @) NEW
Thin and compact 10 to 4
type
Free-cut E3X-DA#-N
E3X-MDA 100 4
10 to 4
10 to 4
E3X-NA#(V) 1010 4
25x25
E3X-NA#F 10to 4
etects wafers an - - X - mm
Detect: f d t E3X-DA[-S 1422 25x25 E32-L24L 10
small differences in | =———— |412 (0.005 mm g)
height; (operating (442
ambient tempera- B
ture: 40°C to E3X-DAC-N 14 +2 25x25
105°C); degree of 14 12 (0.01 mm @)
protection: 14 )
IEC60529 IP50
Free-cut E3X-MDA 40 25x25
1440 (0.005 mm o)
| 4+2
E3X-NAC(Y)  f4.» 25x25
- (0.015 mm @)
E3X-NACIF 14+2 25x25
- (0.03 mm @)
E3X-DAL-S 17.041.8 25x25 E32-L25L 10 mm
0___ 17.241.8 (0.005 mm o)
17.2+1.8
|
E3X-DAC-N | 25x25
17.2 1.8 (0.01 mm o)
17.2 £1.8
17.2 £1 I8
E3X-MDA ! 25x25
17.2+1.8
17.2+1.8 (0.005 mm o)
17.2+1.8
|
E3X-NACI(V) 29418 25x25
17.2+1.8 (0.015 mm o)
E3X-NACF : 25x25
17.2+1 .al (0,03 mm o)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
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[ High resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode
[T Red light
Features Shape Applicable Sensing distance (mm)’! Standard object 2 | Model Permissible
Amplifier Unit (min. sensing bending
object: Gold radius
wire)
Detects wafers and E3X-DAL-S 25x25 E32-L25 25 mm
small differences in M :gg (0.005 mm o)
height; degree of 13.3
protection:
IEC60529 IP50 E3X-DACI-N 13.3 25x25
Free-cut |3:3 (0.01 mm @)
13.3
E3X-MDA 13.3 25x25
13.3 (0.005 mm o)
13.3
E3X-NAC(V) 133 25x25
(0.015 mm @)
E3X-NACF 13.3 25x 25
(0.03 mm @)
E3X-DA[-S 13.3 25x25 E32-L25A 25 mm
? |3:3 (0.005 mm @)
13.3
ESX-DATN |33 25x25
13.3 (0.01 mm o)
13.3
E3X-MDA 13.3 25x25
|3:3 (0.005 mm @)
13.3
E3X-NAT(Y) |33 25x25
’ (0.015 mm @)
E3X-NACIF 13.3 25x25
’ (0.083 mm @)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
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Fluid-level Detection Fiber Units
Diffuse reflective fiber units

Features Shape Applicable Sensing distance (mm) " Standard object > | Model Permissible
Amplifier Unit (min. sensing bending

object: Gold wire) radius

Fluid contact type: E3X-DAL-S --- Pure water at E32-D82F1 |40 mm

unbendable section DAC-N 25°C E32-D82F2

L 150 mm, 350 mm

(two types); (operat- E3X-MDA

ing ambient temper- NAC(V

ature: 40°C to u NACE

200°C) T_

[

Tube-mounting 1 E3X-DA[-S Applicable tube: FEP, transparent E32-A01 4 mm

type; Light ON when | [ DALN tube,. 3.2, 6.4, 9.5 mm o, wall

fluid is present; min- ® thickness 1Tmm

imal influence from E3X-MDA

bubbles and water

drops

Free-cut

Tube-mounting o E3X-DA[-S Applicable tube: FEP, transparent E32-A02

type; light ON when DAC-N tube,. 6- to 13 mm g, wall thick-

fluid is present; min-| Y ness 1mm

imal influence from E3X-MDA

bubbles and water

drops

Free-cut

Tube-mounting E3X-DA[-S Applicable tube: FEP, transparent E32-L25T 10 mm

type; dense mount- DAC-N tube,. 8- to 10 mm g, wall thick-

ing to detect level ness 1mm

differences of 4 mm E3X-MDA

Free-cut NAC(V) ---

NACF
Teflon"3-covered E3X-DA[-S Applicable tube: Transparent tube E32-D36F |4 mm
Tube-mounting E3X-MDA Tube diameter: No restriction

type; unlimited tube
diameter; minimal
influence from bub-
bles and water
drops

Free-cut

(Tube must be FEP or material
with equivalent transparency)

~
= w o

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
*3. Teflon is a registered trademark of Dupont Company and Mitsui Chemical Company for fluorine resin.

Mapping sensors
Diffuse reflective fiber units

[_IHigh resolution mode [ Standard mode
I Super long-distance mode [ Super high-speed mode

Features Shape Applicable Sensing distance (mm)’ Standard object ? | Model Permissible

Amplifier Unit (min. sensing bending

object: Gold wire) radius
Super-narrow e N E3X-DACI-S | ' ' SEII1,150 2mm o E32-A03 1 mm
vision field; e sg0 (0.1 mm o)
side-view; 1250
opening | | |
angle: 1.5°; DACI-N 1,100 2mm g
simple adjust- 890 (0.01 mm o)
ment | 1500
Free-cut [
1 1
E3X-MDA I ] 750 2mmo
e 580 (0.1 mm o)
1250
] ] |
NACI(V)
NACF

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.
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[ High resolution mode [ Standard mode

I Super long-distance mode 1 Super high-speed mode
Features Shape Applicable Sensing distance (mm)’’ Standard object | Model Permissible

Amplifier Unit (min. sensing bending
object: Gold wire) radius

Super-narrow — E3X-DA[CJ-S |:'|4é0 1.2mmg E32-A04 10 mm
vision field; small; 2mmo |« I 340 (0.1 mm @)
side-view; 1100

opening angle: | |

3°; simple adjust- DAC-N 4)10 1.2mmg
ment 340 (0.01 mm @)

Free-cut C—1170
|
E3X-MDA — 300 1.2mmo
[ 220 (0.1 mm o)
1100
|
NACI(V)
NACF

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.

Retroreflective
Diffuse reflective fiber
[ High resolution mode [ standard mode
I Super long-distance mode [ Super high-speed mode
[ Red light
Features Shape Applicable Sensing distance (mm) ' Standard object © | Model Permissible
Amplifier Unit (min. sensing bending
object: Gold wire) radius
Opaque object E3X-DAC-S :' ' 35 mm o E32-R21 10 mm
detection —fp— _18 to ggg (0.1 mm o) +
Free-cut M6 screW peflector 110 :g 250 E39-R3
E39-R3 I | (Attachment)
E3X-DACFN 10 to 250
10t0 250
10to I250
I I
E3X-MDA 11010250
[ 10 to 250
I:II 10 to ZEIJO
E3X-NACI(V) 1010 '250 35.0 mm o
| (0.3 mm @)
E3X-NACF ! 35.0 mm @
10m?0 (05 mm o)
Opague object - E3X-DAC-S S lisowo 1500 |35Mmo E32-R16  [25mm
detection :ﬁ/g s s o 1,500 | (0.2 mm @) +
Reflector [ 31150 t0 1,500 E39-R1
E39-R1 [ [ (Attachment)
E3X-DACK-N 150101500
115010 1,500
1150t 1,500
1 1
E3X-MDA [ 3§ 1150t01,500
[T 150 to 1,500
I;Sthso to 1,500
E3X-NAT(V) 100 1500 35.0 mm @
(0.6 mm o)
E3X-NACIF 115010 1000 35.0 mm g
| (0.4 mm o)

*1. Sensing distance based an white paper.
*2. Indicates values for standard mode.

A-212 Advanced Photoelectric Sensors



OMmRON

Rating/Performance

Fiber Units
Through-beam fiber unit

Type/application

Long distance, general
purpose, Thin fiber, side

Flexible (break-resistant)

Chemical resistant

E32-T11, E32-T21,

ltem Vi E32-TooB E32-T12F, E32-T14F E32-T81F
. Oberation -40° to 200°C (with no ic-
Ambient P . . . ing or condensation)
tempera- -40°C to 70°C (with no icing or condensation) - -
-40° to 110°C (with no ic-
ture Storage ; :
ing or condensation)

Ambient humidity

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

Admissible bending 25 mm min. (10 mm min. . . .
. L 4 mm min. 40 mm min. 10 mm min.
radius for 1 mm dia. fiber)
Fiber sheath material | Black polyethylene Vinyl chloride Teflon (*) covered
Protective structure IEC 60529 IP67
* Teflon is a registered trademark of the Dupont Company and the Mitsui Dupont Chemical Company for their fluoride resin.
Type/application Flexible
E32-T14LR
E32-T12R E32-T22R E32-T16WR EESE 2‘;,'; E32-T24R E32-ET11R
Item E32-ET21R
. o o . - -25°C to 55°C
Ambient Operation -40 t°.70 C (with no icing or con (with no icing or | -40° to 70°C (with no icing or condensation)
tempera- densation) condensation)
ture
Storage -40° to 70°C (with no condensation)

Ambient humidity

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

Admissible bending

. 1 mm min.
radius
Fiber sheath material Mlxe.d vinyl Black Mixed vinyl chloride Black Mlxefj vinyl
chloride polyethylene polyethylene chloride
Protective structure IEC 60529 IP67 IEC 60529 IP50 IEC 60529 IP67
Type/application Heat resistant
300 °C 200°C 150°C

Item E32-T61-S E32-T84S E32-T81R-S E32-ET51 | E32-T54
Ambiet [ores00c 0020000 10 10200C T g

Operation | (with no icing or con- | (with no icing or con- | (with no icing or con- | , . .
tempera- densation) densation) densation) (with no incing or condensation)
ture

Storage | -40° to 110°C (with no icing or condensation)
Ambient humidity Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)
Adm|SS|bIe B 25 mm min. 10 mm min. 35 mm min.
radius
Fiber sheath material | SUS303 Fluororesin

Protective structure

IEC 60529 P67

*1  Since the heat resistance changes depending on the fiber area, refer to the external dimensions.
*2  For continuous operation, use the products within a temperature range of -40°C to 130°C
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Type/application Slot Sensor Narrc:g@nsmn Area sensing
E32-T22S
Ty E32-G14 E32-T24S E32-T16W E32-T16J E32-T16 E32-T16P
] . o~ . -25°C to 55°C
Ambient | operation -40% to 70°C (with no icing or con (with no icing or | -40° to 70°C (with no icing or condensation)
tempera- densation) condensation)
ture
Storage | -40° to 70°C (with no icing or condensation)
Ambient humidity Operating: 35% to 85% RH, storage: 35% to 95% RH (with no icing or condensation)
g%?:;ismle Ol 25 mm min. 10 mm min. (25 mm max. for E32-T16 only)
Fiber sheath material | /2K Mixed vinyl Vinyl chloride (black polyethylene for E32-T16 only)
polyethylene chloride Y polyethy y

Protective structure

IEC 60529 IP67

IEC 60529 IP50 (IP67 for E32-T16 only)

Type/application

Mapping Sensor

(with no icing or condensation)

Item E32-A03 \ E32-A04
Ambient Operation
tempera- -40° to 70°C (with no icing or condensation)
e Storage
1 . O, O, . O, O,
Ambient humidity Operating: 35% to 85% RH, storage: 35% to 95% RH

Admissible bending . .

. 1 mm min. 10 mm min.
radius
Fiber sheath material | Black polyethylene
Protective structure IEC 60529 IP50
Fiber Units with Reflective Sensor

Type/application | Long distance, general Coaxial Flexible (resists breaking)
purpose, thin fiber, side E32-D11, E32-D21,

ltem YR E32-EC31 | E32-EC41 | E32-C42 E32-D32 E32-D21B, E32-D22B
Differential distance 20% max. of sensing distance
Ambient Operation
tempera- -40°C to 70°C (with no icing or condensation)
U Storage
Ambient Operation | 35% to 85%RH (with no condensation)
humidity | Storage | 35% to 95%RH (with no condensation)
Admissible bending 25 mm min. (10 mm min. for . .

. g 25 mm min. 4 mm min.
radius 1 mm dia. fiber)
Fiber sheath material | Black polyethylene Vinyl chloride
Protective structure IEC 60529 IP67

Type/application Flexible

ltem E32-D12R E32-D22R, E32-D24R ‘ E32-D14LR, E32-ED11R E32-ED21R
Differential distance 20% max. of sensing distance
Ambient Operation
tempera- -40°C to 70°C (with no icing or condensation)
U Storage
Ambient Operation | 35% to 85%RH (with no condensation)
humidity | Storage | 35% to 95%RH (with no condensation)
Admissible bending .

. 1 mm min.
radius
Fiber sheath material | Mixed vinyl chloride Black polyethylene Mixed vinyl chloride Black polyethylene

Protective structure

IEC 60529 1P67

A-214
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Type/application

Chemical resistance

Heat resistance

150°C 200°C 300 °C 400 °C
E32-D12F

Item E32-ED51 E32-D81R E32-D61 E32-D73
Differential distance 20% max. of sensing distance

-30°C to 70°C (with |-40°to 150°C *1(with |-40° to 200°C (with | -40°t0300°C *2(with |-40° to 400°C (with

) Operation | no incing or conden- | no incing or conden- | no icing or conden- | no icing or conden- | no incing or conden-

Ambient : : . . .

sation) sation) sation) sation) sation)
tempera- - - -
e -30°C to 70°C (with

Storage no incing or conden- | -40° to 110°C (with no icing or condensation)
sation)

Ambient humidity

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

Admlssmle T 40 mm min. 35 mm min. 10 mm min. 25 mm min.
radius
Fiber sheath material | Teflon (*3) covered | Fluororesin SUS

Protective structure IEC 60529 IP67

*1  For continuous operation, use the products within a temperature range of -40°C to 130°C

*2 Since the heat resistance changes depending on the fiber area, refer to the external dimensions on page AB- for details.
*3 Teflon is a registered trademark of the Dupont Company and the Mitsui Dupont Chemical Company for their fluoride resin.

Type/application Retroreflective

Limited reflective

Area sensing

distance

E32-L25L,
- E32-R21 E32-R16 E32-L25, E32-L25A E30-L24L E32-D36P1
O, H O, H
Differential distance 20% max. of sensing distance 5% max. of sensing | 20% max. of sensing

distance

-40°to 70°C (with no |-25°C to 55°C (with |-40°to 70°C (withno |-40°C to 105°C * -40°to 70°C (with no
) Operation |icing or condensa- | no incing or conden- |icing or condensa- | (with no incing or icing or condensa-
Ambient tion) sation) tion) condensation) tion)
tempera- S S . S S .
ture -40°C to 95°C (with | -40° to 70°C (with
Storage |-40° to 70°C (with no icing or condensation) no incing or con- no icing or conden-
densation) sation)

Ambient humidity

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

Admissible bending

. 10 mm min.
radius

25 mm min.

Fiber sheath material | Black polyethylene

Reinforced polyeth-
ylene

Black polyethylene

Protective structure IEC 60529 IP67 IEC 60529 IP66 IEC 60529 IP50

* For continuous operation, use the products within a temperature range of -40°C to 90°C.

Type/application Limited reflective

Item Model E32-L56E1/E32-L56E2
Standard sensing object gzzacgf;?e(ﬁr%@ having 7% reflection factor T=0.7 end face ra-
Work inclination 2°
i’fcnjr'ggypos't'o” +0.1/-0.3
Differential distance 20% max. of sensing distance
Ambient | Operation |[0°C to 70°C *
tempera- Storage -40° to 70°C
ture
Ambient Operation | 35% to 85%
humidity | Storage 35% to 95%
Protective structure IEC 60529 IP40

Case Aluminum

) Cover SPCC steel sheet

Material

Lens Glass (BK7)

Fiber cladding | Fluororesin

* +200°C for short-time use.

E32
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The following fibers are available as flexible type (1 week). (Up to 10 sets) Contact your trading company for the prices, delivery

time and types.

Flexible fiber (R1) type

Throughbeam Reflective model
Application Shape Model Application Shape Model
General purpose —iy — ff— E32-ET11R Mapping Sensor -
M4 screw Smme E32-A03
General purpose — b —dfi—— | E32-ET21R
M3 screw
K Coaxial fibre
General purpose b E32-T12R E32-CC200R
3-mtma M6 screw
; ; _ K General purpose
Side view s E32-T14LR E32-D12R
M6 screw
Side view .
6-mmo
Area sensing v E32-T16JR E32-D14LR
1mm Small fibre heat {
Area sensing ' E32-T16PR E32-D22R
1
" Side view N
. 1-mm g —{f=
Area sensing E32-T16WR E32-D24R
30 mm
' Coaxial fibre .
Small fibre head ; E32-T22R E32-D32LR
—_— ———— 3-mm o
2mmo Coaxial fibre .
Narrow vision field ¥ E32-T22SR E32-D32R
——] b [ —
3-m*m o 2mm o
—— Heat resisrant
Narrow vision field ‘o =l E32-D81R
3 4 E32-T22SR M6 screw
-mm @
General purpose
Small fibre head . E32-T24R PP e oBaR (40 mm)
tmmo "+ 1 | E32-DC200B4R
M6 screw 45 5 o
. . General purpose (): E2- 90 (40 )
Narrow vision field 35x — E32-T24SR DC200B4R (= E32-DC200BR
8-mm 0.+l M6 screw WPy 5 of
General purpose . Escz' 90‘mm (40“‘]) 15 DCA0OEAR
- DC200F4R " 4 ] 32-DC200F4
Heat resistance =ﬂ]ﬁ:u E32-T81R-S W soow ]
M6 screw
General purpose () E32- o0 mm (40 )
General purpose | ——cgs — g | E32-TC200AR DC200F4R . | | | E32-DC200FR
M3 screw M3 screw 4 5 hm o

General purpose

()
90 mm (40 mm) - E39TC200B4R

_.ﬁ]g.z._,%.@@_

M4 screw 12-mmo

E32-TC200B4R

General purpose

General purpose

(): E32-
g0 mm M(w M) T C200FaR

—

M3 screw (g 1o

E32-TC200F4R

——=i» | E32-ED11R
M6 screw
General purpose — E32-ED21R
M3 screw ;
Limited reflective - E32-L24LR
Limited reflective E E32-L25LR
Liquid-level detec-
'E! E32-L25TR

tion
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Special compatibility of fiber units

Sensing distance (Unit: mm)

Ampliior Stan- | Long fiber type |
" I
Fiber type §ype Mode pro?_ R5 | R7.5 | R10 |R125 Applicable model (default type)
uci
Super- E32-T11L/-D11L, E32-TC200/-DC200, E32-TC200B/-
Lg:g:“s' 950 | 590 | 770 | 840 | 950 DC200B, E32-TC200E/-DC200E, E32-TC200F/-DC200F,
. - E32-TC200A4E32-T11/-D11
0B an 760 | 470 | 610 | 670 | 760
| | |
Super- |
high- 280 | 170 | 220 | 250 | 280 :ﬁIB:
speed 1 mincrements in the range 6 m | 20 m [I=2 m, I=5 m (E32-
Super-
long-dis- | 250 | 110 | 250 | 250 | 250 T11L/E32-T11/E32-TC200/E32-DC200 only) are standard
tance products.]
TC00F | DAIIN |darg | 220 | 100 | 220 | 220 | 220
Super-
high- 90 40 | 90 20 90
speed
Super-
long-dis- | 100 70 | 100 | 100 | 100
tance
be200F dara 80 | 55| & | 8 | 80
Super-
high- 30 20 | 30 30 30
speed

Fiber length vs. sensing distance

Through-beam fiber unit (assuming that  Reflective fiber unit (assuming that the fi-
the fiber length of 2 m is 100%) ber length of 2 m is 100%)

< <
5400 E'100
= =
s z
2 K]
T 80 80
jo2] [o2]
£ £
[72] [72]
3 \ 3 \
D g @ 60 N

40 40

\
20 ‘\\\\ 20
025 10 20 30 40 0 2 5 10 15 20
Fiber length (m) Fiber length (m)
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‘ Different stainless steel tube length type ‘

Applicable model

E32-TC200F (tube diameter 0.9 mm) E32-TC200B, E32-
DC200F (tube diameter 1.2 mm) E32-DC200B (tube diameter
2.5 mm)

| L |
|

- il

Can be produced | Tolerance: +1 mm when L 40 mm, +2 mm

‘within the range | when L 40 mm (L=90 mm, L=40 mm

10mm L 120 ! is a standard product.)

Stainless steel tube front-end or root bent type ‘

Applicable model
E32-TC200B, E32-TC200F, E32-DC200F

(When tube is bent at

(When tube is bent at front end)
oot)

Length—>‘

e =)

e

Bending radius and L1, L2 dimensions (Unit: mm)

L1 L2 SUS tube full length

Bend-
ing radi- Con’t\;'gl 1 2 3 4 SO
us .

R5 A 10 15 5 10

R7.5 B 12.5 17.5 7.5 17.5

120 max.
R10 C 15 20 10 20
R12.5 D 17.5 225 12.5 22.5

Note: Only the products of the above dimensions can be manufactured. If the
product is bent to other than the above dimension, the sleeve bender
E39-F11 (option) is available.

Type list based on bending radius and L1, L2 dimensions

(When only L1 is specified) (Unit: mm)

(If only L2 is specified) (Unit: mm)

Bending radi-

e L2 (x1) Model
5 E32f1C20072-SF3A3
R5 A
10 E32-A] C200A |-S/ARA4
75 E32-A] C200A |-S/ARB3
A75 17.5 E32-A] C200/A|-S/AfiB4
10 E32-A] C200A |-SARC3
R10 20 E32-A| C200A |-SARC4
12,5 E32-A| C200A |-S/ARD3
R125 225 E32-A] C200/A|-S/AD4

*1  "T" for through-beam type, "D" for reflective type.
*2 Bor"F" at the end of E32-TC200B.
*3 "50" for 50 mm full length. Full length 120 mm

(When L1 and L2 are both specified) (Unit: mm)

Bendingrad- | 1 (x1) | L2 (1) Model
10 5 E32{1C200F2-A13
10 10 E32-AFC200A7-A14
RS 15 5 E32-AFC200/A7-A23
15 10 E32-/AFC200/AF-A24
12,5 7.5 E32-/AFC200/AF-B13
125 17.5 E32-/AFC200/AF-B14
R75 17.5 7.5 E32-AFC200/Af-B23
17.5 17.5 E32-/AFC200/AF-B24
15 10 E32-AFC200/AF-C13
15 20 E32-AfC200/A7-C14
R10 20 10 E32-AFC200/A7-C23
20 20 E32-AfC200/A7-C24
17.5 12.5 E32-AFC200A7-D13
17.5 225 E32-AFC200AF-D14
R125 225 12,5 E32-AFC200/Af-D23
225 225 E32-AFC200/Af-D24

Bendi:g radi- L1 (1) Model
10 E32{C200f2}S*3A1
R5 15 E32-AiC200AR-SATA2
125 E32-AiC200A%-SATB1
R7.5 175 E32/AiC200A7-SATB2
15 E32/AIC200A7-SATC1
R10 20 E32-AiC200Af-SAFC2
17.5 E32-AIC200AR-SATDA
R12.5 225 E32/AiC200AG-SATD2

*1  "T" for through-beam type, "D" for reflective type.
*2 Bor"F" at the end of E32-TC200B.
*3  "50" for 50 mm full length. Full length 120 mm

*1  "T" for through-beam type, "D" for reflective type.
*2 Bor"F" at the end of E32-TC200B.
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Fiber Units
Installation

Tightening Force
The tightening force applied to the Fiber Unit should be as fol-

lows:
Screw-mounting Model Cylindrical Model
Retaining screw

(flat head or
sunken head)

Spring mounting clip
Toothed washers

[ L1 59 S

Nuts
(attachment)

Fiber Units Clamping torque
M3/M4 screw 0.78 Nm max.
M6 screw/6-mm dia. column 0.98 Nm max.
1.5-mm dia. column 0.2 Nm max.
2-mm dia./3-mm dia. column 0.29 Nm max.
E32-T12F 5-mm dia. Teflon model
- 0.78 Nm max.
E32-D12F 6-mm dia. Teflon model
E32-T16 0.49 Nm max.
E32-R21 0.59 Nm max.

0.49 Nm max. for up to 5 mm from

E32-M21 front end, 0.78 Nm max. for more
than 5 mm from front end

E32-L25A 0.78 Nm max.

E32-T16P

E32-T16PR

E32-T24S

E32-L24L 0.29 Nm max.

E32-L25L

E32-T16J

E32-T16JR

E32-T16W

E32-T16WR 0.3 Nm max.

Use a proper-sized wrench.
\ )

Fiber Connection and Disconnection
The E3X Amplifier Unit has a lock button. Connect or discon-

nect the fibers to or from the E3X Amplifier Unit using the fol-
lowing procedures:

1. Connection

Open the protective cover, insert the fibers according to the fi-
ber insertion marks on the side of the Amplifier Unit, and lower
the lock button.

Insertion position

Lock Button

Fiber Fiber insertion mark 10.7mm

2. Disconnection
Remove the protective cover and raise the lock button to pull
out the fiber.

Protective cover

Unlocked
Locked

Note:To maintain the fiber properties, confirm that the lock
is released before removing the fiber.

3. Precautions for Fiber Connection/Disconnection
Be sure to lock or unlock the lock button within an ambient
temperature range between -10°C and 40°C.

Cutting Fiber

* Insert a fiber into the Fiber Cutter and determine the length
of the fiber to be cut.

Press down the Fiber Cutter in a single stroke to cut the fi-
ber.

The cutting holes cannot be used twice. If the same hole is
used twice, the cutting face of the fiber will be rough and the
sensing distance will be reduced. Always use an unused
hole.

Cut a thin fiber as follows:

Thin fiber
attachment
(E39-F9)

An attachment is

® temporarily fitted
to a thin fiber be-

fore shipment.

Secure the attach-
ment after adjust-
® ing the position of

it in the direction
indicated by the
arrow.

Insert the fiber to
® | be cutinto the
E39-F4.

Three holes
for standard
fiber (2.2-mm dia.)

Approx. 0.5 mm
Finished state

@ | (proper cutting

- ? Insertion direction
state)

Note: Insert the fiber in the direction indicated by
the arrow.

E32
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Connection

¢ Do not strain the fiber unit, e.g. do not apply tensile or com-
pression force. (Within 9.8 Nm or 29.4 Nm) Use special care
since the fiber is thin.

¢ The bending radius of the fiber unit should exceed the ad-
missible bending radius given in "Type/standard price" and
"Ratings/performance”.

* Do not bend the edge of the fiber units (excluding the E32-
TOR and E32-DCIR).

20 mm min.

R

i =

Ampiifier Unit

Fiber Unit

20 mm min.

¢ Do not apply excess force on the fiber units.

Fiber Unit

oy Nylon wireholder

O

¢ The fiber head could be break from excessive vibration. To
prevent this, the following is applied:

A one-turn loop can
absorb vibrations. —|

E39-F11 Sleeve Bender

* The bending radius of the stainless steel tube should be as
large as possible. The smaller the bending radius be-
comes, the shorter the sensing distance will be.

¢ Insert the tip of the
stainless steel
tube to the sleeve
bender and bend
the stainless steel
tube slowly along R7.smm
the curve of the
sleeve bender (re-
fer to the figure).

1.2-mm dia. max

1.3-mm dia. min.
R10mm

R5mm

Fiber tip position mark

Stainless steel tube

= Do not bend here.

Heat-resistant fibers (E32-D51, E32-T51)

¢ The bending radius should be 35 mm up.

¢ The fiber connector E39-F10 cannot be used for extension.

* +130 max. for continuous operation at high temperature.
The upper limit of the short-time operable temperature is
+150

E32-T14/E32-G14

The presence of a reflective object at
the front ends of the lenses may
place the unit in an incident state. In
this case, apply the supplied black
seals to the front ends of the lenses.

Wafer sensor (E32-L25 (A))

¢ Insert the fiber with a white line into the emission side of the
amplifier.

* When installing the sensor head, tighten it to the 0.78Nm
torque.

¢ Do not expose the sensor to water.

Supplied slit for E32-T16

When using the supplied slit, peel off Example

the back paper and apply it along the E32-T16 sensing head
outline of the sensing surface. For ~
use at 45 mm or less, always fit a slit

of 0.5 mm width.

Attachment
[~ Slit sticker

E32-M21
Set the four fibers at a sufficient distance to avoid interfering
with each other.

Adjustment

E32-G14

Because of a short sensing distance, the incident level be-
comes excessive, disabling "without-work teaching". Use
with/without-work teaching.

Accessories
Use of E39-R3 Reflector

1. When using an adhesive tape on the rear face, apply it after
washing off oil, dust, etc. with detergent from the place of
application. The reflector cannot be installed if there re-
mains oil, etc.

2. The E39-R3 cannot be used in places where it is exposed
to oil or chemicals.

Protective Spiral Tubes
1. Insert a fiber to the protective spiral tube from the head con-
nector side (screwed) of the tube.

Protective Spiral ~ Fiber Unit
Tube

A-220
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2. Push the fiber into the protective spiral tube. The tube
should be straight so that the fiber is not twisted when in-
serted. Then turn the end cap of the spiral tube.

Protective Spiral  Fiber Unit
Tube

3. Secure the protective spiral tube at a suitable place with the
attached nut.

Mounting Panel
Hexagon clamping nut

/ .\\Fiber Unit

Protective Toothed washer
Spiral Tube

4. Use the attached saddle to secure the end cap of the pro-
tective spiral tube. To secure the protective spiral tube at a
position other than the end cap, apply tape to the tube so
that the portion becomes thicker in diameter.

End cap

E39-F10 Fiber Connector
Fit the connector in the following procedure.

@ ®

IS Fiber Unit
Splice
Fiber u P

Retention unit»

Fiber Unit

Retention unit

Fiber Unit

¢ The fiber units should be as close as possible when they are
connected. Sensing distance will be reduced by approxi-
mately 25% when fibers are connected.

Only 2.2 mm dia. fibers can be connected.

For E3X-DA-N
Operating Instructions Sticker E39-Y1

¢ Apply this seal next to the sensor.
* (1 English and 1 Japanese stickers per set)
¢ Material: (Front) Paper, (rear) adhesive tape

Japanese Sticker
i 100 i

TR AN TS EIN-DANA-Z B RN
T e
Mrarmm

i 100 i

Digital Fiber Amglifier E3X-DA-N Series Quick Retersnce CNMRTHN
i Hamas | 3 Sensiiheicy Sengl Teaching] 5. Ten’ Pewe | E.Dbwply Smzng
1M I S -
IHI ] @ 1] .

. g | M) LD

ez [

4 Made 5

[

5| S
5 L
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Dimensions
General purpose
Throughbeam
E32-ET11R E32-ET21R
Two, hexagon clamping nuts Two, hexagon clamping nuts
Two, toothed washers . y Two, toothed washers
151,00750  \p6 // Sensing head, M4 x 0.7+ 220 optical fiber 151,0.037 0 / /Sensing head, M3 x 0.5 * 2.2-0 optical fiber
30
E EE¢: E - E E N E —+
L
32 .li 2.4 v
7> 14 2,000 \ 9.5+
* Nickel-plated brass 13.5 2,000 |
* Nickel-plated brass
E32-T11U E32-T12R
M2.6 x 0.45 151, 0.075 o 24¢ Sensing head, 30 * 2.2-¢ optical fiber
Sening head M4 x 0.7 “
Two hexagonal nuts I = 2T -
Two washers Protection tube
16- 0 0.265 3t—11—=
~—(14) 2,000
1
- 1 — - + * Nickel-plated brass
J
N
2.4 le Optical fiber 2.2 0 2
3.3
(14) 2,000
*1 Material: nickel-plated brass
*2 Sheath: flouroresin
E32-TC200 E32-TC200A
Two, hexagon clamping nuts Two, hexagon clamping nuts
100 Two, toothed washers Two, toothed washers
M2.6 x 0.45 / Sensing head, M4 x 0.7 * 2.2-¢ optical fiber 1.00 220 Sensing head, 2.2-0 optical fiber
M ; s M3 x0.5*
1 E e E {Egér | H’ - e -
¥
| i il ]
—r32 3 —1+12.4 55 T 30
#7# l—14 2,000 (1.5) =r=7 P 2,000
* Nickel-plated brass * Nickel-plated brass
E32-TC200E
Two, hexagon clamping nuts
Two, toothed washers
0.5 dia. Sensing head, M3 x 0.5 *
1 dia. optical fiber.
2.5 Fiber Attachment (E39-F9)
2,000
5.5
* Nickel-plated brass
Diffuse reflective
E32-D11U E32-D12R
Sensing head M6 x 0.75 (Nickel-plated brass) 2-151, 2,000
Two hexagonal nuts Optical fiber: s 2'075 ® 15 135 i
Two washers two 2.2-mm o
16- 0 0.265 " (flouroresin) = ——yr—— R - =
Protection tube /
- \ \ [37
) =E Sensing head * Heat-shrinkable tubing Two, 2.2-6 optical fiber
L=E * 8US304 stainless steel
2.4~ f—— 15—
[ 17 2,000
*1. material: nickel plated brass
*2. outside: kind of fluorine resin
E32-D22R E32-DC200
Two Fiber Attachments (E39-F9) Two, hexagon clamping nuts
25 Two, 1 & Two, toothed washers o
Sensing Two, 10 k10»‘ ‘o Sensing head * Two, 2.2-¢ optical fiber
2-151,0.037¢ 270 head, 30" optical fiber M6 x 0.75 - - }
_ = = = — . | - . 'l'l -
—l 3 ‘ 4.8 SL »L—L*ZA
le—15 2,000 | 10— 17 2,000

* Nickel-plated brass

*ADC
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E32-DC200E
Two Fiber Attachments (E39-F9)
Two, hexagon clamping nuts 25
Two, toothed washers
Two, 0.5 9 Sensing head, M3 x 0.5 *

55 —11 2,000 ‘

* SUS304 stainless steel

E32-ED11R

2-151,
0.075 o

4.8 sL

le—10—|

Two, hexagon
clamping nuts

Two, toothed washers
Sensing head, M6 x 0.75 *

Two, 2.2-¢ optical fiber

) =
I\

=

L)
IENEY
17

2,000

E32-ED21R

Two Fiber Attachments (E39-F9)
Two, hexagon clamping nuts -4 25
Two, toothed washers optical fiber
Sensing head, M3 x 0.5 *

fa—10 —= ‘
2-151,0.037 ¢

oS
25 13# ‘

55 11— 2,000 |
- * Nickel-plated brass
Long Distance
Throughbeam
E32-T11L E32-T12L
Two, hexagon clamping nuts 140 2.4¢ Sensinghead, 3¢ * 2.2-g optical fiber
Two, toothed washers
M2.6 x 0.45 Sensing head, M4 x 0.7 * 2.2-0 optical fiber —- 2 -
H E g ﬁ37F1 1—=
(14) 2,000
3 11— * Nickel-plated brass
l— (14) 2,000
* Nickel-plated brass

E32-T17L E32-T21L

Sensing head, M14 x 1+ 'I;{wo, hexagon clamping nuts Two, hexagon clamping nuts

Two, toothed washers 25
10-mm & . . 0.9-mm o Sensing head, M3 x 0.5 *
lens (PMMA) _' "' ‘_ 2.2-0 optical fiber 1-0 optical fiber
Ill [l .
_HIU! 2.5 } T ‘ (1.7) Lﬁ 1 1 1.8 Fiber Attachment (E39-F9)
] 11 2,
Bk &
19 5 Nickel-plated brass
le————23 ———»
42
10,000
* ABS
E32-T22L
Sensing head, 2 0 * 1o 25—~
0.9-mmo 1/.8 o miar:';h””kab'e /optical fiber
) *“l*
fe—17 12— Fiber Attachment (E39-F9)
22 2,000 1
* SUS303 stainless steel

Diffuse reflective
E32-D11L E32-D12

Two, hexagon clamping nuts 2,000

Two, toothed washers . . l—15 135 |
wo, 140 44 Sensing head, M6 x 0.75 * Two, 2.2-g optical fiber 3. Two, ‘

, y 8 e ———— i

- ” S

L | Sensing head * Heat-shrinkable tubing  Heat-shrinkable tubing
5.2 3 1 24 * SUS304 stainless steel
[+—10—| I 20 2,000
* Nickel-plated brass
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E32-D16
22 2,000
Two lens ‘*?4’ f—r11 6.5
L
-Tf B 1 Ji**ﬁr‘;* -
o s +—(OXO)
5
! - Optical \——
axis o \
i i . Optical fiber: two 2.2-mm o
Optical axis Sensing head Mounting hole:
(aluminium) Two 3.2-mm g,
6-mm ¢ washer * material: aluminium
base
E32-D21L E32-D22L
. Two Fiber Attachments (E39-F9) Two Fiber Attachments (E39-F9)
Two, hexagon clamping nuts 25 25
T 09 Two, toothed washers T 4 10
wo, 0.9 2 Sensing head, M4 x 0.7 * . wo, 1-0 le— 10—
9 T Two,09¢ 270 Sensing head, optical fiber ‘
/ 30" = 5
3.2 3’& ‘ 8T ‘
=7 15 2,000 | 15 2,000 |

* Nickel-plated brass

* Nickel-plated brass

Area sensing
Throughbeam

E32-M21

Two, hexagon clamping nuts

* 1. One set of silicone tubes is

Sensing heay Two, toothed washers

black while the other set is

M3x0.35 *2 Silicone tube * 1 Four, 1-g gray for easy identification
plastic fibers when they are connected to
the emitter and receiver.
* 2. SUS3083 stainless steel
Sleeve
P e
le—13 —=|
28
2,000
E32-T16
l~10.2 4 32 ZR2
Mounting Holes
W Two, M3
With Mounting || ¥
Bracket Attached : i 4 20 -
D f .
i \( 20
f—15.5—» 12 2-(R) 2-(R) —+}4.5}e—11—»
‘&SSTS — [+8.4+  Two, M3 23
Sensing head|* 1 .
{ 5 }
s ) ¥ ! - 3.2 0.5-mm-wide Slit Seal 1-mm-wide Slit Seal
|:| (Supplied with the Unit in Pairs) (Supplied with the Unit in Pairs)
Optical axis
27 25 ! 20
0 /1 o 1
ol e & W7 N
2x10 N N
60 ‘r (PMMA) w02 Two. 525 §§ 15 23 §§ 15 23
| ' | N N
N N
\ N
2000 1] Black &%\ | Black §§ |
’ 1 Mounting
Bracket (E39-L4)
I 1 / l | | 0 0
290 1 1 ]
optical fiber f 33 1
*1. ABS
* 2. The Mounting Bracket can also be used on side A.
A-224
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E32_T16P
E32_T16PR

0.5-mm-wide Slit Seal With Mounting Bracket Attached

(Supplied with the Unit in Pairs)

35
MM 20 Mounting Hol
, Two, M3 5 4 _agle ounting Roles
Op_tlcal countersunk screw
s 1 Two, M3
e . et {1175 20 :
20 Sensing surface ] - ﬁ
(2 x 11) (PMMA) N l— 20
J Black I
E— +—12.2 —| 3.2 3.2
Sensing head * i 1-mm-wide Slit Seal Optical fiRl
(Supplied with the Unit in Pairs) axis . .
2,000 19
°2 ‘ j 4
2.2-p optical fiber 432
X *ABS Mounting Bracket (option) ,;
E39-L94 :
Black
| |
[ —
E32-T16 E32-T16W
E32-T16JR E32-T16WR
Receiver - 23
5. s
Sensing surface (2 x 11) Sensing
) surface T
Emitter ~ ITTT] /(3 x 30) 12 Two. M3
wo,
185 AT
8.5 :\\ @L7
(«—145 3.3 4
i » Sensing ||
‘ 107 surface (2 x 11) T
i Optical
i L Optical || ! ||
J» axis
19 \ 27 I 45 65 69 | 45:02
* 20 o
3
4§ 3
N\ =
Two, 3.2 0 Sensing hepd *
mounting holes, -1 T - v
6-0 \ Qﬁ
countersinking
2.2-0 =1 -
cal fi
oo Iberzooo Sensing head *
! 9 Two, 3.2 @ mounting holes,
6-@ countersinking
2.2-0
. N 2,000
* Sensing head: ABS optical fiber
Prism: PMMA !
* ABS
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Diffuse reflective
E32-D36P1
"L 15—
— 2
10.85
Sensing | 25
head * Two, 3.2
| @ holes s H——
OO,
Two, 3.2 @ 10
holes 32 x 0.265 o
(Light emission S
fibers and light
reception fibers
are positioned
alternately.) Optical 2,000
fiber
Two,
2.2-0
* Nickel-plated brass L
Two, M3
10:0.2
Small fiber head
Throughbeam
E32-T22 E32-T22R
Heat-shrinkable tubing [+————25 ———| 151, Heat-shrinkable tubing [+————25 ———*|
050 20 Sensinghead” 140 /1, optical fiber. 10*‘ 0.037 o 2¢ Sensinghead* 1.4 0 /1 o optical fiber. 104‘
/ / / / /
<7174,L,1 24‘ Fiber Attachment (E39-F9) %1744%'124‘ Fiber Attachment (E39-F9) ‘
22 2,000 | 22 2,000 |
* SUS303 stainless steel * SUS303 stainless steel
E32-TC200B E32-TC200F
E32-TC200B4 E32-TC200F4
SUS304 Two, hexagon clamping nuts Two, hexagon clamping nuts
stainless Two, toothed washers SUS304 Two, toothed washers 25—
100 104 steel tube Sensing head .. 220 optical fiber 050 09g stainless Sensing head, MBAx 0.5 *2 10—
max M4 x 0.7 (standard) 2/ max. \steel tube 1 g optical fiber. ‘
: " ‘_,S—L - - o3 = = /
3.2 | 24 25 1 .B*H* Fiber Attachment (E39-F9)
=7t —290 11 2,000 58 =90 —=—11 2,000
(40) *1 ) (40) "1 * 1. The value in the parentheses is
* 1. The value in the parentheses is for the E32-TC200F4
for the E32-TC200B4 * 2. Nickel-plated brass
* 2. Nickel-plated brass
Diffuse reflective
E32-D33 E32-D331
Two Fiber Attachments (E39-F9) Sleeve * 2
0.8-0 0.5-0 stainless tubing 1.2 g Irax tubing 358 25
stainless tubing Sensing Heat-shrinkable Two,1- 10— Sensing head, . )
Two, 0.25 o head, 30 * tubing optical fiber Two, 0.125 ¢ 92 5" 1 branching connector
/ / ' -
t—r15 15 15 H‘ ‘
35 2,000 15 15 2,000 100 ‘
" SUS303 stainless steel * 1. SUS303 stainless steel
* 2. Not removable

Advanced Photoelectric Sensors
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E32-DC200B E32-DC200F
E32-DC200B4 E32-DC200F4
Two, hexagon clamping nuts Two, hexagon clamping nuts Two Fiber Attachments (E39-F9)
Two, 10 SUS304 / Two, toothed washers Stainless Two, toothed h %
stainless steel Sensing head, Two, 2.2-g optical fiber gvé'),;, 1.2 tube il
2.5 max. M6 x 0.75 (fine) g M 5 max.
— | py
= t
5.2 2.4 t— 2.5 ‘
10— =—90 17 2,000 55 +-90 11 2,000 |
(40)* 1 * 1. The value in the parentheses is for the E32-DC200B4 : @0 "1+ 4 The value in the parentheses is for the E32-DC200F4
2. Nickel-plated brass * 2. SUS304 stainless steel
Fiber for Robot Application R4
Throughbeam
E32-T11 E32-T21
Sixt Sensing head * Two, hexagon clamping nuts Sensing head * Two, hexagon clamping nuts
oobee  M4x07 Two, toothed washers Fozur’ M3x 0.5 Two, toothed washers BT
’ M2.6 x 0.45 Pr}c/)techve tube 2.2-o optical fiber 0250 Protective tube 1-0 ?)tical fiber 10*‘
Seererrrs E 2T - ssraeees
32 33 2415 25 18 o 15— , ogci’berAttachmenl (E39-F9)
~—(14) 2,000 5.5 ’ ‘
* Nickel-plated brass " Nickel-plated brass
E32-T22B
Four, 0.25 ¢ Sensing head * 1-0 c:/ptical fiber 10*‘
= =
150
Fiber Attachment (E39-F9)
10— 2,000
* Nickel-plated brass
Diffuse reflective
E32-D11 E32-D21
Sixteen,  Sensing Two, hexagon clamping nuts Two Fiber Attachments (E39-F9)
0.265-6  head* Two, toothed washers Sensing  Two, hexagon clamping nuts 25
M6 x 0.75 Protective tube Two, 2.2-¢ optical fiber Four 0.25 "\‘A%ad o5 / 2Two, toothed washers  Two,1-0 le—1 o»‘
L - 1c - our, 0.296 XY Protective tube optical fiber
— — ]
52 »H«z.zt fel—15 — 25 1.8 ‘
10— 17 2,000 o8 1 2,000 ‘
* Nickel-plated brass ’ * Nickel-plated brass
E32-D21B E32-D22B
Two. h ' . Two Fiber Attachments (E39-F9) Sleeve * 2
wo, hexagon clamping nuts 25
Two, toothed washers . 3 o branchin
2-4,0.25-0 Sensing head, M4 x 0.7 * Sensing 16 o branc IA%S
(§ Four, 0.25 & /head *1  optical fiber /connector( )
k % ) 1*5
) le——15 —=|
32 3 r2.
5
‘« 7 15 2,000 | 15—+ 2,000 —=} 100 |
* SUS303 stainless steel * ; ﬁgﬁi?:;fgf;ess steel
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Side view
Throughbeam
E32-T14 E32-T14L
i E32-T14LR
‘Lte4n2 unit (f'g"\;i\) Heat resistive ABS
: i ‘ '/1 Nitrile rubber Sensing head, Heat- 000
T [ I-\L'_‘ 30" shrinkable tubing ~ optical fiber
7 +—: I : : =t J_{%} AN/ y o
-— T 28 o @ ==  E— — 5
R35 Optical axis Two, 3.2 0 2.2-g optical fiber . 15
I : ° 1 15
I : = 30 12|
10.5
| : & {9 35 2,000 |
25 [L1022 | e
- 9.2 16 11.2-+1+—2,000— Sensing surface * SUS304 stainless steel
E32-T24
E32-T24R

Fiber Attachment (E39-F9)

Stainless steel 25
tube, 1 0 Sensing head, Heat-shrinkable tubing
. / 20" 140 1-0 optical fiber 10*‘
A5 / / /
I

0.5 1.5
~—15 15 12—
35 2,000

* SUS304 stainless steel

Diffuse reflective

E32-D14L E32-D24
E32-D14LR E32-D24R
Two, 2.2-¢ Two Fiber Attachments (E39-F9)
Sensing head * Heat-shrinkable tubing  optical fiber 2-0 Sensing 25
Y stainless tubing head, Heat-shrinkable Two, 1-g

‘37769 77777 ' == —— /<\45/ /Sz* t’u/bing optical fiber 1?* /
L N
2

35 2,000 * 35 * i, 2,000
i Light !
Light baffle baffle Sensing surface

M _ [ \ /
S s S o c—— B T —
* SUS304 stainless steel

Sensing surface

* SUS304 stainless steel

Coaxial fiber
Diffuse reflective
E32-C42
Two Fiber Attachments
Branching White: Heat-shrinkable tubing
One, 0.715-0 Sensing head, 2 o * connector (ABS) Two. 1.2 for emitter side
AT " ’ wo, 1.2-0
light emission fiber 30  2.6- Irax tubing optical fiber
— 3 - — - =
N— * SUS303 stainless steel
Six, 0.715-g
light reception fibers  [+—15 > [e——15——| —»
(100)
22 1,000
E32-CC200 E32-D32
Sixteen, 0.25-0 Two, hexagon clamping nuts Two Fiber Attachments (E39-F9)
}'.ght reception Two, toothed washers Sensing head, [—25
ibers 1-0 light 050 Sensing head, M6 x 0.75 *  Two, 2.2- optical fiber 050 20" Heat-shrinkable Two, 1-5
emission & 4 / . T 30 tubing optical fiber
fiber s light emissign fiber / / /
— — i —
5.2 3L 2_4# Four, 0.25-0 15 2 124‘
on fi 22 2,000
10— ‘ 23 2,000 light reception fibers 2 A |
* Nickel-plated brass SUS303 stainless steel
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E32-D32L E32-EC31
1o liht 2,000 Two Fiber Attachments (E39-F9)
-0 lig
emission fiber f«—15 400 15 1,570 _ Sensing Two, hexagon clamping nuts 25
0.5-g light head Two, toothed washers 1, 1.5 10»‘
—a— issi i ¥y i i il fi
z ) )L _ = emission fiber M3y 0.5* Heat-shrinkable tubing  optical fiber
/
Sixteen, 0.265-0 Sensinghead, 6 ¢ branching connector Two,‘>.2-0 t
light reception fibers 30 (heat-resistive ABS black resin) optical fiber E
* SUS304 stainless steel ey 28 2 2 ‘
0255 2 o5 2,000 ‘
light reception fibers . }\lickel-plated brass
E32-EC41
Fiber Attachments
White: Heat-shrinkable
Two, toothed Two, hexagon . Two, 1.2-0 . p :
e clamping nuts 3.5-6 branching optical fiber tubing for emitter side
One, 0.175 o 2.6-0 Irax tubing connector (ABS)

light emission fiber

— — N n),) -

Six, 0.175 o .

o . * SUS303 stainless steel

light reception ‘ ol -

fibers 1.8 15— (5)+—10 ‘

Sensing head, 17 —= (100) | 25
M3 x 0.5 ‘ 2 1,000
Chemical resistant
Throughbeam
E32-T11F E32-T12F
Lens o 3.7mm Sensing head (PFA)  Nut (PFA) 4-mn? 2] Sensing head, 5 0 Fluoride resin 40 2.2-0 optical fiber
Optical fiber 2.2 o (flouroresin) ens
e [ =
g - 4 [ o —— ey
10 £ 072 — } 2
1 L ——20
10 2,000 100
(1 R3.6 [~ 19.8 10—
0.7 3
(35) 2,000
E32-T14F
Sensing head, 5 @ Fluoride resin 40 2.2-g optical fiber
L
},
2,000 100
E32-T81F-S
60 PFA cover Protective tube PFA tube
(R6) / 40 5o Sleeve 2.2 0
L _ — -
370 —~+-(0.8) (70) [+—13.2—
30 2,000 Sqe—28 ———
A B

Diffuse reflective

E32-D12F

Sensing head, 6 0 * Fluoride resin

Two, 2.2-¢ optical fiber

100 1

E32
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Heat resistant

Throughbeam
E32-ET51 E32-T51
Two, hexagon clamping nuts 2-hexagon nut
Two, toothed washers 015 2-toothed washer
Sensing head, 2.2-¢ optical fiber ’ / sensing head M4x0.7 * light pipe @2.2
¥ M4x0.7* I3 /
= - =8 = =8 - -
02.85
2.4 2.4
1 15— 1 15—
~—17 2,000 —17 2,000
* Nickel-plated brass * material: nickel plated brass
E32-T54 E32-T61-S
45 2,000 Two, hexagon clamping nuts 2 8.g flexible tube (stainless steel)
25 20 Two, toothed washers Hexagonal clamping screw
17 Sensing 100 M2.6x0.45 / Sensing head, M4 x 0.7 *1 49 50 Sleeve
: Al surface /
1 I )] 25 1 = N 1¢ ~
N JE
S ——— - - 59 X 3
*2
y45° 7 3 —= »L« 40 ol 5t le— 13—
20 Sensing head, 3¢ * 2.2-p optical fiber 2.4
20— 10 2,000 28
* SUS303 stainless steel A B
*1. SUS3083 stainless steel
* 3. Fiber length 10 m and more
E32-T81R-S
Two, hexagon clamping nuts
Two, toothed washers  Protective tube  Fluorocarbon
M2.6 x 0.45 Sensing head, 360 20 resintube 44 54
'/ y M4x07* // i Sleeve 2.2 0
4{ — e -
0.7 ™ 3J"7 * SUS303 stainless steel
p l7- -] 3 lv24 — 5
20 10 2,000 20 13—
A B |
E32-T84S-S
A B—p5
/ [ (14.2) —»—12 2,000 20 13—
—15 %
- = )] - —
T (¢ \
R5 30 / \} 9 2.9-0 \4 o 50 Sleeve
— A flexible tube
max.30 6 i 90 (stainless steel)
Y
T n *1. SUS303 stainless steel
350
12
Sensing head * 1
30
Lens (2 2)
Diffuse reflective
E32-D61
E32-D61-S
;Two, hexagon clamping nuts  Fexible tube (stainless steel)
Two, toothed washers SuUS316L
Sensing head, M6 x 0.75 * 225 Sleeve Hlexagma' Sleeve
5¢*3 350 5o - clamping 5 ¢ |
f ﬁ é 7y — screw A T T
B ‘/)() m F—— A* 4.58.5 41 8 15
A= == O 7j+ I } l
L “_’ T
2 +L—l: 3 = 11. 072 5 ‘
B 2,006 15— 5 16 6.5, +p_ | 6.4
544 B ) 13
B——

* 1. SUS3083 stainless steel
* 8. Fiber length 10 m and more becomes 6-diameter.
* 4. Fiber length 10 m and more becomes 10-diameter.
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E32-D73
E32-D73-S
Two, hexagon clamping nuts Two, toothed . Hexagonal
1.25-0 ) washers SUS flexible tube clamping screw SUS316L o o
o1 stainless tubing Sensing head, M4 x 0.7* 50 220
1650 250 / 40 280
/ / / r—r%/‘\ — o 7
L o - - e A1 — _r I E . 15
—1 - ©
T = 1S iz =N O |
7+ L .
= 11.5
5 5 2.4 5 10 2 5 o e
60 20 =—10 2,000 15— 13—~ ’
A B C
*1. SUS303 stainless steel
E32-D81R
E32-D81R-S
Two, hexagon clamping nuts
Sensing head
120 M6 " 0.75 *1 3.2-¢ fluorocarbon resin tube SUS303 50 Sleeve
Protective tube
M4 0.7 2.2 Sleeve
4.2 0)
\ . 1
= Esr=u %k i
— - L j
Ln.s "5
10 *2
20 T 1 2,000 B
A
* 1. SUS303 stainless steel
E32-ED51
Two, hexagon clamping nuts
T 1. Two, toothed washers g . "
wo, 1.5 Sensing head, M6 x 0.75 * }wo, 2.2-p optical fiber
f =
49 - =
{ K
¥ s e
3.1 24—
f—10—=| —wl 3t 13—
f—17 2,000
* Nickel-plated brass
Grooved
Throughbeam
E32-G14
36.3 2,000 —~|
25.2

20

|« 9.2 | Sensing head *
/ \ R1.6

R1.6
L oot JV/
24 1? Opticrj:\laxiﬁ* CH;(/ 3.2 ?
o] | m—
] i
AT 16 1.6 Two,22-¢
235 9.4~ optical fiber

Lo
N
-
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Narrow Vision Field

Throughbeam
E32-T22S E32-T24S
1.7 Sensing head * 2.2-p optical fiber 0.4—f~— 1.8%
70 I
3y B = : = . - Ja Sensing head *  2.2-g optical fiber
: 15 9 P!
—15 2,000 \ 17.6 350 32 VY- B 2 -

* Nickel-plated brass

I\

3.2 } Mounting Bracket (attachment)
+——20.5 2,000
20

T =
1C T

4
. \Sensing surface

* Nickel-plated brass

Limited-reflective
Diffuse reflective

E32-L16

[P
o
le—c0 —=
|
I
/_‘_-
|

2,000

light pipe 2-02.2

— T =

12.3

- DT =
qe

5|

sensing head*

ssf [

setting hole 2-03.2

optical axis @6 concial counter boring

L

Iqe

7= -
t

*material: ABS

E32-L24S

Mounting hole:
two 3.2-mm o,

Optical axis 5

3.6
: m:men»ﬁe 2.2

Flexible tube (SUS), two 2.8-mm o

6-mm ¢ washer |« 44 2,000
base 3.5,
T Optical fiber: two 25
1-mm o 10—
T3.5¢ §—>/ () o
11
l * '_‘D —*— =
eSS ==
N o

* #H : ABS

25 1¥ ———b——

[t 3

<

Two fiber attachment (E39-F9)

1.7
E32-L24L
— 4
3.6 Lens, two, 3.2 o
3.3 15 18— Side view prism (PC)
! —? * Two Fiber Attachi (E39-F9)
3.3 .| 4 i wo Fiber Attachments -
T e § [
ptica
i X Two, 1-0
20 axis 65 optical fiber
v
Sensing head *
Two, 320 6-9
countersinking
* Polycarbonate
E32-L25 E32-L25A
0 - —
Sepsing distance Sensing distance
ot 5 . ‘km»‘ﬁ,« 9 9
I as ,. NI
65 7 © 6.5
Two, 2.2-¢ optical fiber
20 6;5 665
[ A—
I ¢ A—
Sensing head * T ‘ U Sensing head *
Two, 320 60 2,000 Two, 320
countersinking * Heat resistive ABS 6-0 countersinking
2,000
Two, 2.2-¢ optical fiber
- * Heat resistive ABS
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E32-L25L
Two, 3.2-61ens  gensing distance
ﬁﬁk Two Fiber Attachments (E39-F9)
é 25
T efs Two, 2.2-0 optical fiber ‘0”‘
Sensing head *
Two,320 6-0 ‘
countersinking !
* Polycarbonate
E32-L56E1
E32-L56E2
6 8 (o)
ptical
38 @3) axis (3.3)
‘ — %
© ‘ ® =
! Sensing head * d’% %P
38 ! (29) g I
omlLon Y e
; | | =
f E32-|56E ] Zan’ i R
5 e 6.2 : a\ It
10 ,@, MADE Il JAPAN ,Q(} | | 20 90" - T H 3
| 350 —k / \
T T T
Two Two, mounting holes, Two, 2|-f2:5 Two, 2|-f2’;ﬂ
4 inki optical fiber optical fiber
1,500 229 3.5 @ countersinking P P!
light ! Two,
emission 2.2-p
fiber light
reception
(15.2) —={=—(15.2) —=| fiber
58 * Aluminum
.
} I.I ! }
[ o | o'
T T T
E32-L66
A B
J[ 21.7 11 2,000 25
il - 2]
7 l ‘ 132
} I 1
8 T ; e 622
L _——
Mouting hole: Two 3.1-mm\g, o4
6-mm o washer base *1 material: stainless steel (SUS303)
Sensing head (SUS303)
5.51
Flexible tube (SUS), two 2.8-mm o
Note: Ambient temperature of A part is 300 degree C and of B part is 110 degree C.
When the part indicated by *2 is Inserted into amplifier, ambient temperature of *2
part is the same as that of amplifier unit.
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Fluid-level Detection Fiber Units
Diffuse reflective

E32-A01
Sensing head * 5,000
M3 x 8
@ J § 3 &
= \2.2 o optical fiber
=i
Pipe holder Sensing surface Optical Li 20 —
2x11) 4.0 |axis
== 27
Receiver
19.9 =
* Sensing head: ABS
T Prism: PMMA
— j: Pipe holder: PBT
Emitter
E32-A02
5,000 ‘
!
| [N I ]
| 145 \
T 2.2 o optical fiber
DLy«
A {33 —C T
1.7 ‘
7 Opticall
3 axis
Pipe holder Sensing surface (2 x 11) i 12
4.5
} 27
21 51 —E — T T * Sensing head: ABS
— Prism: PMMA
Pipe holder: ABS
E32-D36F
32 3,000 i
fe—14.5 —
S

R10

ol | ar —

| |
5 5
NG mE -
20 material: polypropylene
3 light pipe 2-02.2 Larger scaled cut-out of sensing
P0.35x31=10.85  Sensing head* 16x00.265
T A
| x
32x20.265 16x00.265

A-234 Advanced Photoelectric Sensors



OMmRON

E32-D82F1
E32-D82F2
2000 2000
150(BENDING-PROHIBITED PART) *
PERMISSIBLE BENDING RADIUS 40mm MIN.
%
* E32-D82F1 : WITHIN 150mm OF FIBER TIP. * PLASTIC FIBER : 25mm MIN.
E32-D82F2 : WITHIN 350mm OF FIBER TIP.
E32-L25T

Optical axis

2000
/N ‘ 25
i O an) O
o o Y
- P ‘
7 U—HJ)J—I_I_U
IEN 7
\ Y % % %
N
N = Hr——7
6 18 Permissible blending radius 10mm min.
Mapping sensors
Diffuse reflective
E32-A03
20.5 2,000 ]
0.4 1. —_—
4’”‘ 2-R1.6 18, . 25
- Iy
i4.3 17.6 11 QF L
= l @ !
| Sensing head * Two Fiber Attachments (E39-F9)
4
Mounting Bracket (E39-L83)
*%+
7z e i O
/A!YLI=T_4 * Nickel-plated brass
2 dia. Sensing surface
E32-A04
20.5 | 2,000 25 |
4 . " 10—~
Four, R1.35 [ ‘ 1-@ optical fiber ‘ ‘
1 1
20 [ - 55 S = = = = == o
: =5
2 L2l 20 Sensing head * Two Fiber Attachments
(E39-F9)
L2 7 1.2-mm o
T - - = =
. * SUS303 stainless steel

Sensing surface
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Retroreflective

E32-R16
| 27 15—~
L L
T
- - 7
f _——
13 T = i
A=
7 f
ao L 1.5
—tH=—15 3.2
16 4
© Sensing head * 1
\I—(
i * e
215 1‘1‘2 | i 8 -
; y s Two, 2.2-g optical fibers
/ H:) I ] \ S‘t,;ndard Iengtlh: 2 :n
Lens (PMMA) 21 22.5 ém‘oz —
*2 ; 17 Two, M3 screws (provided)
%4 l . [l T % T \Mounting Bracket (E39-1148)
t *1. ABS
* 2. The Mounting Bracket can also be used on side A.
E32-R21
Two, hexagon Two Fiber Attachments (E39-F9)
Lens clamping nuts Two, toothed 25
(PMMA)  Sensing head * /washers Silif:rone t1ube
Wo, 1-
4 /MG x0.75 optﬁ.‘al f‘iaber
- 50 F = :=/=
A !
22
vl pll
2.8 1 14—
—17.8 2,000 |
27.8 * ABS
ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
Cat. No. E21E-EN-01 In the interest of product improvement, specifications are subject to change without notice.
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Fiber Unit

E32-ETS / EDS Series

Flat square shape for
easy mounting

* Flat and space saving shape fits in nar-
row spaces

* Easy mounting and optical axis align-
ment

* No mounting bracket necessary, just
fixing it with
two screws

* Flexible fibers with 1 mm bending radi-
us

 Strong Aluminium housing for rough
ambient conditions

Application

Easy mounting!
No bracket required!

E32-EDS24

&
Easy optical alignment
e
e
@
Fiber
@

E32-E1o24R —
ES2-ETS24R \ \E32-ETS20R

Flat, Space saving

E32-ETS / EDS Series A-237

(7]
Q
=
Q
(2]
n
(=]
w
~
(2
[
i
N
(]
w




Ordering Information

OMmRON

Sensors

Sensor Type

Product Code

Shape

Through Beam

E32-ETS10R 2M

Through Beam,
Side View

E32-ETS14R 2M

Through Beam

E32-ETS20R 2M

Through Beam,
Side View

E32-ETS24R 2M

Diffuse Reflection,
Side View

E32-EDS24R 2M

A-238
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Amplifier Overview

OMmRON

Digital Amplifier

(7]
Amplifier Units g
Amplifier Units with Cables 3
. Model o
It A Funct -
em Ppearance unctions NPN output PNP output |¢2
Standard models E3X-DA11-S E3X-DA41-S w
(]
Mark-detecting |Green LED --- E3X-DAG11-S E3X-DAG41-S G
models Blue LED E3X-DAB11-S E3X-DAB41-S
Twin-output Area output, self-qlagnosm, E3X-DA11TW-S E3X-DA41TW-S
Advanced models differential operation
| = -
models External-input R_emote _settlng, c_ounter, E3X-DA11BM-S E3X-DA41BM-S
models differential operation
Amplifier Units with Connectors
Item Appearance Functions Model
PP NPN output PNP output
Standard models E3X-DA6-S E3X-DA8-S
Mark-detecting |Green LED - E3X-DAG6-S E3X-DAG8-S
models Blue LED E3X-DAB6-S E3X-DAB8-S
Twin-output Area output, self-qlagn05|s, E3X-DA6TW-S E3X-DASTW-S
Advanced models differential operation
models External-input Bemote .settlng, cpunter, E3X-DAGRM-S E3X-DASRM-S
models differential operation
Dual Channel Amplifier
Amplifier Units
Amplifier Units with Cables
Item Appearance Functions Model
PP NPN output PNP output
2-channel models '/ AND/OR output E3X-MDA11 E3X-MDA41
Amplifier Units with Connectors
Item Appearance Functions Model
PP NPN output PNP output
2-channel models ' AND/OR output E3X-MDA6 E3X-MDA8
E32-ETS / EDS Series A-239
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Manual Amplifier

Amplifier Units with Cables

ltem Control output plogol
P NPN output PNP output
Standard models E3X-NA11 E3X-NA41
High-speed detection E3X-NA11F E3X-NA41F
Mark-detecting models E3X-NAG11 E3X-NAG41
ON/OFF output
Water-resistant models E3X-NA11V E3X-NA41V
Anplifier Units with Connectors
Applicable Connector Model
It h trol output
em SIS (order separately) Control outpu NPN output PNP output
Master | E3X-CN11
Standard models E3X-NA6 E3X-NA8
Slave |E3X-CN12
ON/OFF output
Water-resistant models XS3F-M421-4001-A
(M8 Connector) XS3F-M422-40-A E3X-NA14V E3X-NA44V
Performance
Sensing Distance
Amplifier Mode E32-ETS10R 2m | E32-ETS14R 2M | E32-ETS20R 2M | E32-ETS24R 2M | E32-EDS24R 2M
S'uper long 700 mm 580 mm 150 mm 130 mm 45 mm
distance mode
Standard mode | 560 mm 460 mm 120 mm 110 mm 35 mm
E3X-DA- -
8X-DA-N | Super high 200 mm 170 mm 40 mm 40 mm 10 mm
speed mode
Super long 480 mm 430 mm 160 mm 160 mm 70 mm
distance mode
Standard mode 370 mm 330 mm 120 mm 120 mm 50 mm
Super high
E3X-MDA speed mode 140 mm 130 mm 50 mm 50 mm 20 mm
Super long 720 mm 630 mm 250 mm 240 mm 100 mm
distance mode
Standard mode | 560 mm 480 mm 190 mm 180 mm 60 mm
E3X-DA- i
3 S Super high 140 mm 125 mm 50 mm 45 mm 20 mm
speed mode
E3X-NA41 Standard mode 420 mm 280 mm 100 mm 50 mm 17 mm
E3X-NAG41 | Standard mode 100 mm 80 mm 25 mm 10 mm 2 mm
E3X-NA41F | Standard mode 140 mm 100 mm 30 mm 15 mm 4 mm
A-240 Advanced Photoelectric Sensors
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Specifications

o Aluminium Square Shape é
Type / Application - @
Through beam types Reflective type 3
; fa]
Model| —Operation| pa) prgioR | ES2ETS14R | E32-ETS20R | ES2-ETS24R | E32-EDS24R o
Item Storage »
Ambient temperature - 40°C to 70°C with no icing or condensation E
Ambient humidity Operating: 35% to 95% RH, Storage: 35% to 95% with no icing or condensation §
Permission bending radius 1mm
Fiber sheat material Black Polyehylene (PE)
Fiber core Acrylic resin (PMMA)
Fiber diameter 2.2 mm ‘2.2 mm 1 mm 1mm 1mm
Protective structure IEC 60529 IP 67
Material sensorhead Aluminium (AL)
Dimensions
E32-ETS10R
2000
10
4.55 4

N

1.0 dia. __]

Two, 2.1 dia. 2.2-dia. optical Fiber

E32-ETS14R
2000

15
8
\'l

!
I
i
i
|
!
N
(M
|
i
i
I
I
I
I
I
I
i
i
i
i
i
i
I
i
i
i

2.2-dia. optical Fiber

1 dia. Two, 2.1 dia.
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E32-ETS20R
2000

w

/ Two 2.1 dia

8
4
(¢

.
1 dia. optical Fiber i .
/ | e 0.5 dia
i
2 = e e R | ——— S R d s
|
i
|
——
Two Fiber Attachments (E39-F9)
E32-ETS24R
2000
6
3.5
1-dia.
2 optical Fiber 23
7‘2 /— 0.5 dia |
o w e — HF———= (
\ Two, 2.1 dia. Two Fiber Attachments (E39-F9)
E32-EDS24R
2000
_ 25
Two, 0.5 dia.
3.5 10 2.3
<
© /‘=== ----------- e - )
©
P o v = e——
@ AN
o \Two, 2.1 dia — L | \T)
6

Two, 1-dia. optical fiber
Two Fiber

Attachments
(E39-F9)
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Fiber Units
Installation

Fiber Connection and Disconnection

The E3X Amplifier Unit has a lock button. Connect or discon-
nect the fibers to or from the E3X Amplifier Unit using the fol-
lowing procedures:

1. Connection

Open the protective cover, insert the fibers according to the fi-
ber insertion marks on the side of the Amplifier Unit, and lower
the lock button.

Insertion position

Lock Button

Fiber Fiber insertion mark 10.7mm

2. Disconnection

Remove the protective cover and raise the lock button to pull
out the fiber.

Protective cover

Unlocked
Locked

Note:To maintain the fiber properties, confirm that the lock
is released before removing the fiber.

3. Precautions for Fiber Connection/Disconnection

Be sure to lock or unlock the lock button within an ambient
temperature range between -10°C and 40°C.

Cutting Fiber

* Insert a fiber into the Fiber Cutter and determine the length
of the fiber to be cut.

* Press down the Fiber Cutter in a single stroke to cut the fi-
ber.

¢ The cutting holes cannot be used twice. If the same hole is
used twice, the cutting face of the fiber will be rough and the
sensing distance will be reduced. Always use an unused
hole.

Cut a thin fiber as follows:

Thin fiber
attachment

An attachment is

® temporarily fitted
to a thin fiber be-

fore shipment.

Tempora

fitted

Secure the attach-
ment after adjust-
® ing the position of

it in the direction
indicated by the
arrow.

Insert the fiber to
® | be cutinto the
E39-F4.

Three holes
for standard
fiber (2.2-mm dia.)

Approx. 0.5 mm

Finished state

@ | (proper cutting
state)

—
= = Insertion direction

Note: Insert the fiber in the direction indicated by

the arrow.

Connection

* Do not strain the fiber unit, e.g. do not apply tensile or com-
pression force. (Within 0.98 Nm to 18 Nm) Use special care
since the fiber is thin.

¢ The bending radius of the fiber unit should exceed the ad-
missible bending radius given in "Type/standard price" and
"Ratings/performance”.

* Do not bend the edge of the fiber units (excluding the E32-
TOR and E32-DUIR).

1 mm min.

491‘ rrrrrr rﬁ
|

Amplifier Unit i Fiber Unit

1 mm min.

* Do not apply excess force on the fiber units.

Fiber Unit

Koy Nylon wireholder

~O

E32-ETS / EDS Series
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¢ The fiber head could be break from excessive vibration. To Accessories

prevent this, the following is applied: Use of E39-R3 Reflector

1. When using an adhesive tape on the rear face, apply it after
washing off oil, dust, etc. with detergent from the place of
application. The reflector cannot be installed if there re-
mains oil, etc.

A one-turn loop can
absorb vibrations. —=|

2. The E39-R3 cannot be used in places where it is exposed
E39-F11 Sleeve Bender

to oil or chemicals.
* The bending radius of the stainless steel tube should be E39-F10 Fiber Connector
as large as possible. The smaller the bending radius be- Fit the connector in the following procedure
comes, the shorter the sensing distance will be. ’
e Insert the tip of
the stainless steel

1.2-mm dia. max @

@
tube to the sleeve 1.3-mm dia. min. S ] Fiber Unit
bender and bend - Fiomm Fiber Unh Splice 7
the stainless steel . RSmm el Retention unit
tube slowly along Rr7.5mm etention un »
the curve of the Fiber tip position mark %\
sleeve  bender / -

. Fiber Unit Fiber Unit
(refer to the fig-
ure). Stainless steel tube
¢ The fiber units should be as close as possible when they are
connected. Sensing distance will be reduced by approxi-
mately 25% when fibers are connected.
Only 2.2 mm dia. fibers can be connected.
iy =
90° max. ~—,L Ommy=
> Y
f ‘\
10r:1m\ |
~— |
! Do not bend here.
ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
Cat. No. E24E-EN-01 In the interest of product improvement, specifications are subject to change without notice.
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Accessories for E32

E32

Lens Unit
Shape Application Name Model Quantity | Applicable Fiber Beam spot characteristic
_|Long dis- E39-F3A+E32-C42
§ !ncregsed sens tance lens E39-F1 A total of "
P | ing distance units two pcs.: e
Oneeach £ =3l r‘d*‘ O: Spot diameter (mm)
Conversion of for emit. | E32-T11L s 14,—";% A [ ‘
. g ! g ~ Q I e-r :-engt .
@0 detection direC- | 46 view unit | E39-F2 terand | £32-TC200 E32 § qpf oot Focaldtance
tion into side ) T11R z ‘
. receiver S 0.22
view E32-T11 g 1w o
Conversion of E32-T61-S C o 0,13M
- - 0.10
through-beam | Lens- E32-T81R-S s | Sl
model into long | equipped re- | E39-F3 One set 6
distance reflec- | flective Unit 4
tive model
Conversion of 2
through-beam Reflective
Ny - i i 0 4 12 16 20
3 | model into side | S19€ VIeW | a9 F5 1 E32-TC200A length | (mm)
Q7 49 . . conversion
view reflective
attachment
model
Detection at.0.1 E32-C42
to 0.6 mm dia. - —
Small spot (3 mm dia.)
small spot :
Detecti {05 lens unit E39-F3A 1
e1ec |or:j§ "~ | (variable) E32-D32
to 1 mm dia. (3 mm dia.) Beam spot characteristic
small spot
Focal length 7 E39-F3A+E32-D32
mm E32-EC41 g el
D i 1 - |1+ [«d~ O : Spot diameter (mm)
etec.tlon ato Small spot % 147_..;_ = | ‘
mm dia. SpOt X ® Fiber I: length
- lens unit E39-F3A-5 1 S | E32D32 . Focal distance
Detection at 0.5 (fixed) s 12 -
mm dia. spot in s f
E32-EC31 g 10
7 mm focal 8 p{ \
length 8 oy
17 mm focal 6 = /O/
length
Detection at0.2 | Long dis- ES2-ECH1 ‘
mm dia. spot tance/small  |E39-F3B 1 2
17 mm focal spot lens unit
length (fixed) 0 4 12 16 20
Detection at 0.5 E32-EC31 length | (mm)
mm dia. spot
Short body for
space-saving, Long dis- )
’ max. 4 mm dia. |tance lens E39-F3C 1 Eggggi}
spot in long 20 | unit (fixed)
mm distance
Long dis-
E32-T51V and
@@ tance lens E39-F1V 2 E30-T54V
unit
Reflectors
Shape Name Sensing distance (default) Model Quantity Remarks
Reflectors 1.5m (150 mm) * E39-R1 1 Retroreflective model attached to E32-R16.
Small reflector 250 mm (25 mm) * E39-R3 1 Retroreflective model attached to E32-R21.

E32 A-245
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* Values in parentheses indicate the minimum required distance between the sensor and reflector.

Mounting Brackets

Operating Instructions Sticker

Applicable type Model Quantity Remarks Model Remarks
. R Apply this seal to near the
E3X-DA-N series | E39-L143 E39-Y1 sensor.
E3X-DACIV E39-L148 End Plate
Shape Model Quantity
E32-T16 E39-L4 1*
PFP-M 1
E32-T16P E39-L94
E32-T54V E39-L54V

* For the through-beam type, please order two pcs. for the emitter and receiver.
Note: For details, refer to "Mounting bracket list".

Protective Spiral Tubes

Shape Application Model Tube length Applicable Fiber
E39-F32A5 500 mm E32-DC200E E32-D21 E32-DC200F(4)
E39-F32A 1m E32-D21R
E39-F32B5 500 mm E32-T21L E32-TC200F(4) E32-TC200E
E39-F32B im E32-T21 E32-EC31 E32-T21R
i i E39-F32C5 500 mm
For protection of fiber E32-T11L E32-T11 E32-TC200 E32-T51
E32-TC200B(4) E32-T11R
E39-F32C im “)
E39-F32D5 500 mm
E32-D11L E32-D11 E32-DC200 E32-CC200
E32-DC200B(4) E32-ED51 E32-ED11R
E39-F32D im “)
Other Accessories
Shape Application Name Model Applicable Fiber Remarks
Used for free cutting of . All fiber unit models that enable free | Attached to the fibers
fiber Fiber Cutter|  E39-F4 cut that can be cut freely.
E32-T21L E32-DC200E E32-T22L
Attach- E32-DC200F(4) E32-TC200E E32-D33
Attachments for small ments for E32-T22 E32-ED21R E32-T22R E32-D21
diameter fibers for in- I di E39-F9 E32-TC200F(4) E32-D32 E32-T21 E32-D24
sertion into amplifier | STMal diam- E32-T24 E32-D24R E32-T24R E32-R21
eter fibers E32-D21L E32-EC31 E32-ED21R E32-A03
E32-D22L E32-A04 E32-D22R
E32-T11L E32-T14 E32-T12L E32-G14
= : ) E32-T17L E32-D11L E32-TC200
/ Used for adding to fiber F|b?r Con E39-F10 E32-DC200 E32-TC200A E32-DC200B(4)
= nector E32-TC200B(4) E32-D14L E32-T14L
E32-D12
Used for bending the Sleeve E39-F11 E32-TC200B(4) E32-TC200F(4)
sleeve of sleeved fiber Bender E32-DC200F(4)
Application
Prevention of fiber unit .
mounting section from Protective E39-K2 E32-T61-S
breakaqe Attachment E32-T84S 3
g > E-39-K2
E32-T84S

A-246

Advanced Photoelectric Sensors



Rating/Performance

OMmRON

Lens Unit
Name Long distance lens units
Application Increased sensing distance
Model E39-F1
Through-beam I;
Sensor
type T
ltem
Applicable Fiber E32-T11L E32-TC200 E32-T61 E32-T11 E32-ET11R E32-T81R-S
Super-
Sens- long-dis- 4,000 mm 4,000 mm * 4,000 mm * 4,000 mm * 4,000 mm * 2,600 mm
ing tance
E3X-DA-N . "
dis- | Standard |3,200 mm 4,000 mm 3,400 mm 3,600 mm 3,700 mm 2,100 mm
tance Super-
high-speed 1,200 mm 2,100 mm 1,300 mm 1,300 mm 1,400 mm 750 mm

Standard sensing object

Opaque: 4 mm dia. min.

Directional angle

5 to 40°

Differential distance

Ambient temperature

Use the unit within the operating temperature range of the fiber used. When used with E32-T61-S,

use the unit within the range -40 to +200°C.

) Tube: Brass
Material -
Lens Optical glass
* These models allow a longer sensing distance because their optical fiber length is 2 m.
Name side view unit
Application Conversion of detection direction into side view
Model E39-F2

Through-beam

Sensor |EHB3:
type —
Item Iﬂ]:
Applicable Fiber E32-T11L E32-TC200 E32-T61-S E32-T11 E32-ET11R E32-T81R-S
Super-
Sens- |'ong-dis- | 900 mm 800 mm 570 mm 780 mm 500 mm 350 mm
ing tance
E3X-DA-N .
dis- |Standard [800 mm 700 mm 450 mm 660 mm 400 mm 280 mm
tance Super-
high-speed 400 mm 300 mm 170 mm 250 mm 150 mm 100 mm

Standard sensing object

Opaque: 3 mm dia. min.

Directional angle

20 to 60°

Ambient temperature

Use the unit within the operating temperature range of the fiber used. When used with E32-T61-S,

use the unit within the range -40 to +200°C.

Tube:

Brass

Material
Lens

Optical glass

E32
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Name Reflective side view conversion attachment unit
— Conversion of through-beam model into side view
Application .
reflective model
Model E39-F5
Reflective model
Sensor g
type o
Item I °c o
Applicable Fiber E32-TC200A
White pa-
PEr'SUPET™ | 4 {5 130 mm (100 x 100 mm)
long-dis-
Sensing tance
distance :
White pa-
ESX-DA-N | (Standard | ' ‘a0 |1 to 120 mm (100 x 100 mm)
sensing
. dard
object)
White pa-
per super- |2 to 45 mm (100 x 100 mm)
high-speed
Differential distance 20% max. of sensing distance
Ambient temperature -40° to 70°C (with no icing or condensation)
) Base: Brass
Material
Reflector: Stainless steel
Lens Unit (E39-F3 series)
Name Spot lens unit
Spot diam- Adjustable in | Adjustablein | Focallength | Focal length | Focal length | Focal length
P oter the range 0.5 | therange 0.1 | 7mm 0.5 mm | 7mm 0.1 mm | 17mm0.5mm | 17mmO0.2mm | 4 mm max. at 0 to 20 mm
to 1.0 mm dia. | to 0.6 mm dia. | dia. fixed dia. fixed dia. fixed dia. fixed
Item Model E39-F3A E39-F3A-5 E39-F3B E39-F3C
Applicable fiber type E32-D32 E32-C42 E32-EC31 |E32-EC41 |E32-EC31 |E32-EC41 |E32-EC31 |E32-EC41
Tube: Aluminum
Material -
Lens Optical glass

Protective Spiral Tubes

Model | E39-F32A5 | E39-F32A | E39-F32B5 | E39-F32B | E39-F32C5 | E39-F32C | E39-F32D5 | E39-F32D
Sensor L
type T
7 / 7
Item Head connector ~ Tube End cap
Ambient temperature | Operating/Storage: -40 to +150°C (Use the fiber placed inside within the operating temperature of that fiber)
Ambient humidity Operating: 35% to 85% Storage: 35% to 95%

Bending radius

30 mm min.

Tensile strength

Between head connector or end cap and tube: 1.5 Nm max., tube: 2 Nm max.

Compression load

Tube: 29.4 N max.

il Brass nickel plating
N connector
a End cap Brass nickel plating
Tube Stainless steel (SUS304)

A-248
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Accessories (Order Separately)
Reflectors H-3

Mounting Brackets H-3

End Plate

PFP-M
Lens Unit

E39-F1 Long Distance Lens Units

Jo

M2.6 x 0.45

Effective depth: 3.8
Countersunk with
straight edge, depth: 0.9

«3_9»‘

Material: Tube: Brass Lens: Optical glass
Note: One set includes two units

E39-F2 side view unit E39-F2

P

M2.6
Effective depth: 3.2
Countersunk with

‘ 2.8dia. straight edge, depth: 0.9
1/
4 qia. +
t 5.7
0 2w

Material: Tube: Brass Lens: Optical glass
Note: One set includes two units

Lens-equipped Reflective Unit
E39-F3

Two, 3.2 Two, M3 x 3 slotted
dia. head machine screws *

Two, 4 dia. M3 toothed washers

M3 x 6 angle

8:02 fixing screws

{+8.5 -+

[+——20.7—=

Material: Tube: Brass Base: Aluminum

* Fix the fiber head using the slotted head machines screw.
Do not insert the E39-F1 Lens.

E39-F5 side view Reflective Unit

Two, M3

Two, 3.2 dia. Fiber Unit mounting holes
sensing holes (E32-TC200A)
\ ’«12.2» Two, 3.2 dia. 2.1
mounting holes ,
S

13

bl :
ﬁ;&

18—

= 5

Material: Base: Brass Reflector Stainless steel

Note: Only the E32-TC200A can be mounted. When mounting it, remove all the
supplied nuts and screw it into the E39-F5. (Screw it until it is stopped by the
stopper.)

Small Spot Lens Unit E39-F3A

M2 x 2 hexagon set screw

(for fixing fibers)

1 .

6 dia. 4 dia. o— B ©
¥ ry

T 4

Lens (3.7 dia.) 3+ -
] ] 13 2.1 dia.
Material: Tube: Aluminum 23

Optical lens: Optical glass
Note: E32-D32 is a Lens Unit for the E32-C42.

Small Spot Lens Unit E39-F3A-5

Flat knurled nut

/ 2.1 dia.
4 dia. % 5 dia.
6 M3 x 0.5,
. ) Lens 16.5—+| effective length: 3
Material: Tube: Aluminum (3.7 dia.)

Optical lens: Optical glass
Note: E32-C31 is a Lens Unit for the E32-C41.

Small Spot Lens Unit E39-F3B

|
6 éia 5. ‘5 dia. I -
v Al
t 241
Lens ) M3 x 0.5, depth: 4.4
(4.8 dia.) 252

Material: Tube: Aluminum

Optical lens: Optical glass Note: E32-C31 is a Lens Unit for the E32-C41.

Small Spot Lens Unit E39-F3C

Flat knurled nut

’ 4.3 dia. | 5 dia. ©)
5.8
L—> M3 x 0.5, effective length: 3
Lens [+10.9—~
(3.7 dia.)

Material: Tube: Aluminum

Optical lens: Optical glass Note: E32-C31 is a Lens Unit for the E32-C41.

Protective Spiral Tubes

E39-F32A/F32A5
E39-F32B/F32B5

M3 x 0.5, depth: 4  Head connector * 1

T !
6 (3|a. =

(4.6 dia.) End cap * 1

3 dia.

}_7124

Tube * 2 * 1. Nickel-plated brass

4*124‘

L | * 2. SUS304 stainless-steel

Note: 1.L is as follows: E39-F32A and E39-F32B: 1,000 E39-F32A5, E39-F32B5: 500
2 . A pair of E39-F32A (5)'s is sold as E39-F32B (5)

E32
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E39-F32C, F32C5

M4 x 0.7, depth: 4 H?ad connector * 1 ’(/5.6 dia.) En(:/cap *1 4 dia.
; AT
7 dia. = T~
@ Ja ) i
12— Tube * 2 12— * 1. Nickel-plated brass
L * 2. SUS304 stainless-steel

Note: L is as follows: E39-F32C: 1,000, E39-F32C5: 500

E39-F32D/F32D5

M4 x 0.75, depth: 4 Hei}i connector * 1 (7/dia.) Enci/cap *1 5 dia.
t i\
8.5 dia. T—- / —
@ i )
12— Tube * 2 12— * 1. Nickel-plated brass
L * 2. SUS304 stainless-steel

Note: L is as follows: E39-F32D: 1,000 E39-F32A5, E39-F32D5: 500

Other Accessories
E39-F4 Fiber Cutter 8] ‘ 45 |
(5 q |
| [&] f&. 245
=P 5 |
— \ —

Standard fiber insertion hole  Thin fiber insertion hole

OH

1.1 dia. Insertion mark (for inserting into an amplifier)

& = eoon
L» 10»‘ ‘«11.7»
' 3.6 dia. 5 .
Note: One set includes two units.
Included with Thin Fiber Unit.
E39-F10 Fiber Connector Retention Retention

/ 2.2-dia. fiber  clip*2 Splice * 1 clip*2  2.2-dia. fiber
= =] : : sy

3.8 dia- © 3 dia.
) f 2% LI

» * 1. Polyester

* 2. Brass
E39-F11 Sleeve Bender 425 ‘
‘«10.8»‘ Ri25 f«—10 —>«+—10—~|
: R5
R75 (OOOOOO R10
L )
27 ( ]
f— 7
| —
| —
| —
E39-K2 Protective Attachment oy
T Application
Two, o = Example
~ _26dia. C1\
| e 3
: I
16 8 -1t H——1
l t By PPN E-39-K2
f 1 E32-T84S
Material: ABS g0, |y

5.1 dia.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. E42E-EN-01 In the interest of product improvement, specifications are subject to change without notice.
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Displacement Sensors /

Width-measuring Sensors

Laser
Sensors

Inductive
Sensors
Contact
Sensors

Smart Sensors Laser

2D CMOS Laser Measuring
Sensor

High-precision Visual
Displacement Measurement
System

Profile Measuring System
Welding Bead Sensor
Multi-Dimensional Sensor
Smart Sensors

Smart Sensor High precision
contact type

ZX-L Series
ZS-L Series

Z300
Z500
7510

Z550
ZX-E Series

ZX-T Series

B-3
B-25

B-31

B-45

B-53
B-57

B-61

B-77
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Smart Laser Sensor

ZX' L Unique Plug & Play Measurement Concept for Precise Measurement

A multitude of "smart” functions packed in a small
amplifier. Full line-up of heads for different detec-
tion methods and micron detection performance

Y

g3

. .
The world's smallest and lightest laser __somm ) g _15mm
sensor. e 4
It is the world's lightest. A body size similar to a photo- Nodet 15mm|

electric sensor permits space conservation and solves installation 39mm  19mm__ ‘\15"11/ 7

space problems.

]15mm

Naturally, we have also achieved a high-speed response on the
same level as a photoelectric sensor.
* High-speed sampling: 0.15 ms (response speed: 0.3 ms)

%m Receiver

Platform architecture as a optimum solution
Platform architecture allows users to configure a variety range of sensor-heads to one amplifier.

Plug & Play provides easy sensorhead replacement and easy maintenance.

‘ Diffuse Reflection Type

Definite Reflection Type

’ I Through Beam Type

L T
[ NEENNY N
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Our line-up includes 8 reflective-type models and 3 Through-beam-type models.

Class 2 visible-light laser
Minute work is detected by a spot beam, and regular work is detected by a line beam.
Smart adaptation to meet the needs of the application.

Furthermore, the system seamlessly covers a measurement range of 28 mm to 500 mm.

50pm (40mm)
Spot Diameter e e 50 i PO )
Two, spot type i —
6 Line beam :x:npm

2mm

Distance range ‘

(Resolution) (300um). :

Three ranges ~ (16HM) ! 100 mm = 40 mm
(2um) 140 mm = 10 mm

CLASS 2 Visible Light Laser ———————

| 45mm

300 mm = 200 mm

The best for mirror
plane object detection

Distance range
(Resolution: 0.25um) 35mm
One range

\
—

30mm=2mm

Spot Diameter 7
Two spots model @

1.8mm :I: 100
- J

Through-b . s .
Class 1 visible-light laser

High-precision positioning is accomplished with a 1 mm dia. spot beam, and area detection is accomplished with a 5 mm width / 10 mm width screen beam.

Measurement width and distance range (Resolution: 4mm)

1-mm dia. spot model 5 mm width screen beam model 10 mm width screen beam model 30 mm width screen beam model

10mm 30mm

mm dia. 02,5 mm dia, 5mm
ERCUUE- R Bl EEE e E)-

| 0 to 500 mm_|500t0 2000 mm | |0t0.500 mm | |0t0.500 mm | |0t0.500 mm |

ZX-LTO001 ZX-LT005 ZX-LT010 ZX-LT030

Many useful functions are provided. Includes a sensor life monitor.

Calculation settings that eliminate the need for a digital panel
meter

A calculation unit can be inserted between two amplifiers to dis-
play the calculation results of two sensor units on one of the am-
plifiers. Settings are accomplished by simply entering the
necessary parameters in one of the amplifiers.

Calculation unit

The laser diode (LD) life is detected automatically and the op-
erator alerted.

When LD deterioration is detected, the sub-display alerts you.
This gives you time to take action before the LD dies.

B-4
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Top priority is given to easy operation.
Sophisticated functions and high performance, with ease of use.
This is a key feature of the ZX-L-Series.

The interface comes from our E3X-DA-N* Digital Fiber Amplifier.
Feel how simple it is to operate.

Display three colors: High/Pass/Low

Digital dual display
A distance value and a threshold are
displayed after power supply ON.

Height of LED letters: 7 mm

*E3X-DA-N

Obtain the resolution with ease

Simply perform detection of the work you wish to test, and you
can check the resolution.

The resolution is displayed so you can check how much fluctua-
tion there is to the threshold setting and decide whether detection
is possible with certitude.

Resolution | Deviation
to detect

Reflective
Models

Light intensity mode for high-performance laser photoelectric
detection

Light intensity detection is possible using the minute spot of the
laser beam. The sensor be used not only as a displacement
meter, but also as a high-precision laser photoelectric sensor for
detection of minute work with a background object and color dif-
ference. Select displacement mode or light intensity mode as ap-
propriate for the application to establish the optimum function
settings.

cvvven [Coperioce)

Display distance | « « « « « < |Display light receiving

Connector pin count

Decision output indicator |Intuitional operation by the cross key

Through-beam
Models

Light Mode/% Mode p e« <p |Measurement width

. . . Display
Display light receiving peee<p

Multiple teaching functions.
Positioning / 2-point / auto-matching
Includes three types of teaching functions on the same level as a
photoelectric sensor.
[l Positioning teaching
1 Ideal for high-precision positioning applications.

1 Two-point teaching
Ideal for detection of minute level differences between two

m points.

Automatic teaching
Ideal for applications where teaching is performed without
stopping the work.

Install in any direction.
A side viewer attachment (optional) can be installed to enable
various installations

.Q»

Side view attachment

Wide variety of easy-to-use functions.
Scaling, display reverse, display off mode, ECO mode, change
number of display digits, measurement processing (various timer
functions and hold functions), threshold value settings, input/out-
put settings, mutual interference (when using a computing unit),
function lock, initial reset, zero reset, differential function, sensi-
tivity selection, monitor focus, etc.

ZX-L
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Application
@ Height measure- Face positioning | g Face swing/ Sheet count Thickness of
ment of a minute @ eccentricity E ﬁ object with flutter

object

r

\a

PEAK
k3

M Detegtlon of S%F Continuous Detection of . M Gap detection 8l Shape detection
3 warping / level 1] measurement presence of thin i o1

difference object

Connect to a computer for full use of sensor performance. Waveform monitoring

Use the computer monitor screen for enhanced panel display. fu nction

Easy processing of detection results such as waveform monitor and data Easy monitoring of waveforms, which was previ-

logging results, which used to make system configuration more easy. ously only possible with an oscilloscope. Plenty of
easy-to-use functions, such as drag and drop
threshold value setting.

Waveform monitoring

{1 =il = gy oy 5
R =S !-J

Amplifier

Interface unit

Summary of PC software

Quality control as you desire. specifications

Digital numerical value monitoring
Data logging Settings are supported by a list display @ Tolerance direct threshold value setting
Log detection data and manage a Settings that are complicated if the amplifier panel @ Various teaching settings

status history for effective and efficient  must be used can be easily accomplished by refer- Waveform monitoring
quality control and implementation of fing to the Function menu. The settings can alsobe ® Waveform collection

countermeasures for problems. easily imported to and exported from a text editor. ® Waveform obsg rvatlon(edltlng
® Waveform saving/reading

«Export Data logging
i ~Import @ Various collection condition settings
R @ Supports Microsoft Excel
e Configuration function
- ® Amplifier unit function settings
= (observation scaling, input scaling, etc.)
ol @ Saving/reading of amplifier setting conditions
* Screen images may in some cas- **Microsoft Excel is either registered trademarks or trademarks of

es differ from the actual product. Microsoft Corporation in the United States and/or other countries.

B-6 Displacement sensors / Width-measuring Sensors



Ordering Information

OMmRON

Sensors
Sensor head (reflection type)
Optical method Beam shape Sensing distance Resolution * Model
40 = 10 mm 2um ZX-LD40
Spot beam 100 + 40 mm 16 um ZX-LD100
Diffuse-reflective 300 + 200 mm 300 um ZX-LD300
40 = 10 mm 2um ZX-LD40L
Line beam 100 £ 40 mm 16 um ZX-LD100L
300 + 200 mm 300 um ZX-LD300L
) Spot beam ZX-LD30oV
Regular reflection type Line beam 30 £ 2 mm 0.25 pm ZX-LD30VL
* At average count of 4,096 times
Sensor head (transmissive type)
Optical method Measurement width Sensing distance Resolution * Model
1 mm dia. 0to 2,000 mm ZX-LTO001
5 mm 4 pm ZX-LT005
Through-beam
10 mm 0 to 500 mm ZX-LTO010
30 mm 12 ym ZX-LT030
* At average count of 64 times
Amplifier Units
Shape Power supply Output specifications Model
NPN output ZX-LDA11-N
DC
PNP output ZX-LDA41-N

Note: Compatible with sensor head connection.

Accessories (Order Separately)

Computing unit

Shape

Model

"Smart monitor" communication interface and Setup Tool for
Personal Computer and PLC

ZX-CAL2"

- Calculation Units are required to connect two or more sensors

Side view attachment

Shape Name Model
ZX-L-series
Communication ZX-SF11

Interface Unit

ZX-series Commu-
nication Interface
Unit + ZX-L-series

ZX-SFW11E V3

Shape Suitable sensor head Model Pz
P <’ Sensor Setup and
ZX-LT001 IXXF12 + CD-ROM Logging Software
ZX-LT005 ZX-L-series
CD-ROM Sensor Setup and ZX-SW11E V3
Logging Software
ZX-LT010 ZX-XF22 Two-sided connector cable (for extension)
Cable length Model Quantity
Extension cable for robot application Tm ZX-XC1A
Cablelength Model Quantity 4m ZX-XC4A 1 pe.
m ZX-XC1R 8m_ ZX-XC8A
am ZX-XC4R om ZX-XC9A
am ZX-XC8R 1 pc. * Only for reflective types.
9m ZX-XC9R
ZX-L B-7
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Sensor head (reflection type)

Item Model ZX-LD40 ‘ ZX-LD100 ‘ ZX-LD300 | ZX-LD30V | ZX-LD40oL ’ ZX-LD100L ‘ ZX-LD300L | ZX-LD30VL
Optical method Diffuse reflection Regulr_:lr Diffuse reflection Regulgr
reflection reflection

e Visible-light semiconductor laser (wavelength 650 nm, 1 mW or less, Class 2)

(wave length)

Measurement 40 mm 100mm 300 mm 30 mm 40 mm 100mm  |300mm |30 mm

center distance

xl‘izzurement +10 mm +40 mm +200 mm +2 mm +10 mm +40 mm +200 mm +2 mm

Beam shape Spot Line

Beam diameter ' |50 mm dia. | 100 mm dia. | 300 mm dia. | 75 mm dia. |75 um x 2mm 150 um x 450 um x 100 um x

2mm 2 mm 1.8 mm

Resolution™ 2 um 16 um 300 um 0.25 um 2 um 16 um 300 um 0.25 um
+0.2% F.S. |+0.2% F.S. |+2% F.S. +0.2% F.S. |+0.2%F.S. |+0.2% F.S. |+2% F.S. +0.2% F.S.

Linearity™ (entire (80 to (200 to (entire (32 to (80 to (200 to (entire
range) 121 mm) 401 mm) range) 49 mm) 121 mm) 401 mm) range)

Temperature drift* | +0.03% F.S./°C (x0.1% F.S./°C for ZX-LD300/ZX-LD300L)

Amb!ent Incandescent lamp: 3,000 lux max.

illuminance

LIS Operating: 0°C to 50°C, Storage: -15°C to 60°C (with no icing or condensation)

temperature

Ambient humidity | Operating/Storage: 35% to 85% RH (with no condensation)

Insulation 20 M Qat 500 VDC

resistance

Dielectric strength | 1,000 VAC at 50/60 Hz for 1 minute

Vlbratlon 10 to 150 Hz, 0.7 mm double amplitude for 80 minutes each in X, Y, and Z directions

resistance

Shock resistance 300 m/s?, 6 directions, 3 times each (up-down, left-right, forward-backward)

Protective structure | IEC 60529 IP50 :ESOS‘a”da'd IEC 60529 IP50 :Efosmndard

Connection method

Junction connector (standard length: 500 mm)

Weight
(Packed state)

Approx. 150 g

Approx. 250 g

Approx. 150 g

Approx. 250 g

Case, Case,
. Case: PBT (polybutylene terephthalate), | Cover: Case: PBT (polybutylene terephthalate), |Cover:
Material - . - .
Cover: Aluminum, Lens: Glass Aluminum Cover: Aluminum, Lens: Glass Aluminum
Lens: Glass Lens: Glass
Accessories Operation manual, laser warning labels (English characters)

" Beam diameter: This is the value of the measurement center distance (actual value), and is defined at 1/e? (13.5%) of the central light intensity. If there is stray
light outside, the defined area and the area around the object has a higher reflectance than the object,
2. Resolution: Indicates the amount of fluctuation (+3 §) in the linear output when connected to the ZX-LDA. (The measured value when the average count of the ZX-
LDA is set to 4,096 and our standard object (white ceramic) is used for the central distance.) This indicates the repeatability precision when the work is in a static
state, and does indicate the distance precision. The resolution performance may not be satisfactory in a strong electromagnetic field.
3. Linearity: This indicates the error with respect to the ideal straight line of the displacement output when measuring our standard object.
4 Temperature characteristic: The value when the distance between the sensor and the object (our standard object) is fixed using an aluminum jig. (Measured at the
measurement center distance.)

Note: When an object has a high reflectance, detection errors are possible outside the measurement range.

B-8
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Sensor head (transmissive type)

Item Model

ZX-LTOO1 | ZX-LT0O05 ‘ ZX-LT010 ‘ ZX-LT030

Optical method

Through-beam

Light source
(wave length)

Visible-light semiconductor laser (wavelength 650 nm, 1 mW or less, Class 1)

Measurement width 1 mm dia. :ji:) 2:5mm 5 mm 10 mm 30 mm
. . 0 to 500 500 to

Sensing distance mm 2,000 mm 0 to 500 mm
8 mmdia. |8to50um

Min. sensing object Opaque ob- | Opaque ob- | Opaque: 0.05 mm dia. Opaque: 0.1 mm dia. Opaque: 0.3 mm dia.
ject ject

Resolution 4 pm’ 4 pm’3 12 ym

Temperature drift 0.2%F.S./°C 0.3%F.S./°C

Ambient illuminance

Incandescent lamp:

Incandescent lamp: 3,000 lux max. 10,000 lux max.

Ambient temperature

Operating: 0°C to 50°C, Storage: -25°C to 70°C (with no icing or condensation)

Protective structure IEC 60529 IP40 IP 40
Cable length Can be extended to 10 m with the special extension cable.
Material Case: polyetherimide, case cover: polycarbonate, front cover: glass Zinc-die-cast

Clamping torque

0.3 N2m max.

Accessories

Optical axis adjustment seal, sensor head - amplifier unit connector cable, oper-

' Mounting bracket
ation manual

" The amount of fluctuation (+3 &) of the linear output when connected to an amplifier unit, converted to a detection span.
2. When the average count is 64.5 um when the count is 32. The value when the smallest detection object shades the vicinity of the center of the 1 mm dia. detection

span.

- When the average count is 64.5 pm when the count is 32.

Amplifier Units

Item Model

ZX-LDA11 ZX-LDA41

Measurement period

150 us

Possible average count
settings ™

1/2/4/8/16/32/64/128/256/512/1,024/2,048/4,096 times

Temperature drift

When reflective head is connected: 0.01% F.S./°C, when transmissive head is connected: 0.1% F.S./°C

Linear output 2

4 to 20 mA/F.S., maximum load resistance of 300 Qx4 V (x5 V, 1 to 5 V %), output impedance of 100 Q

Decision output (HIGH/
PASS/LOW: 3 outputs) *1

NPN open collector output, 30 VDC 50 mA max., PNP open collector output, 30 V DC 50 mA max.,
residual voltage 1.2 V or less residual voltage 2 V or less

Laser OFF input /
zero reset input /
timing input / reset

When ON: supply voltage 1.5 V or less, when OFF: | When ON: supply voltage 1.5 V or less, when OFF:
open circuit (maximum leakage current 0.1 mA or open circuit (maximum leakage current 0.1 mA or
less) less)

Functions

Measurement value display, setting value and incident level and resolution display, scaling, display reverse, display
off mode, ECO mode, change number of display digits, sample hold, peak hold, bottom hold, peak to peak hold,
self peak hold, self-bottom hold, intensity mode, zero reset, initial reset, on-delay timer, off-delay timer, one-shot
timer, differential, sensitivity selection, keeping clamp change, threshold value settings, positioning teaching, two-
point teaching, automatic teaching, hiss width variable, timing input, reset input, monitor focus, (A-B) operation,
(A+B) operation ", mutual interference *4, laser degradation detection zero reset memory, function lock

Indicator lamp

Operation indicator lamp: high (orange), pass (green), low (yellow), 7-segment digital main display (red),
7-segment digital sub-display (yellow), laser ON (green), zero reset (green), enable display (green)

Power supply voltage

12 to 24 VDC +10%, ripple (p-p) : 10% max.

Current consumption

200 mA or less (when sensor is connected)

Ambient temperature

Operating: 0°C to 50°C, Storage: -15°C to 60°C (with no icing or condensation)

Ambient humidity

Operating/Storage: 35% to 85% RH (with no condensation)

Insulation resistance

20 M Qat 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

Vibration resistance

10 to 150 Hz, 0.7 mm double amplitude for 80 minutes each in X, Y, and Z directions

Shock resistance

300 m/s?, 6 directions, 3 times each (up-down, left-right, forward-backward)

Protective structure

Connection method

Pre-wired models (standard length: 2 m)

Weight (Packed state)

Approx. 350 g

Material

Case: PBT (polybutylene terephthalate), Cover: Polycarbonate

Accessories

Instruction manual

"I The response speed of linear output (when the sensitivity is fixed) is calculated as (measurement period) x (average count setting + 1).
The response speed of decision output (when the sensitivity is fixed) is calculated as (measurement period) x (average count setting + 1).

2. Current/voltage can be switched using the switch on the bottom of the amplifier unit.

3~ Can be set with the monitor focus function.

4 Computing unit is required.

ZX-L
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Characteristic data (typical)

Angle characteristics (reflective type)
The angle characteristics are a plot of the inclination of the measured object vs. errors occurring in linear output at the measurement center distance.

ZX-LD40 ZX-LD100 ZX-LD300
Angular properties of vertical inclination Angular properties of vertical inclination Angular properties of vertical inclination
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ZX-LD30V ZX-LD30VL

Angular properties of vertical Angular properties of vertical
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Linearity characteristics depending on material (reflective type)

ZX-LD40 In case of a horizontal inclination
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ZX-LD100L In case of a of a horizontal inclination
Inclination angle 0° Inclination angle -10° Inclination angle +10°
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(%] " a -~ 4 T T T - T T T
5 e \é\lSlStggframlc f:_) = White ceramic $ = White ceramic
< 3 A L 5l -=---sSUS304 _| 2 - = = = SUS304
g pap 5 = = Black paper 5 = = Black paper
w = i =
2r ! ] SN u
Angle: 0 Angle: -10°
1
F==l=cz2=cr--l [ 2~ A== -~
o A ~ —t =1
"?.s_?__'/ 0 = m = ~L-- 0= S=T1o=F <L ~— o
T~ole —_,___—— ~~~~
-1 4 4 o J -
2 2 2
3 3 3
- -4 -4
0 68 76 84 92 100 108 116 124 132140 60 68 76 84 92 100 108 116 124 132140 0 68 76 84 92 100 108 116 124 132140
Distance (mm)

Distance (mm) Distance (mm)
ZX-LD300L In case of a of a horizontal inclination
Inclination angle 0°

Inclination angle -10° Inclination angle +10°

z ¢4 T T T 5 4 - T T T
w — White ceramic w &2 ——— White ceramic
2 3 | ====-SUS304 E 3— IS | ====5US304
S = = Black paper 5 I\ = = = Black paper
= ] ; N g
i} (TR NG | 5 .
1 7"
N Angle: -10° /] \ \
1 ‘\‘ .} r
TN VA
<2 = 0 ~ ~—¥~ A:‘-\v~_¢\l = s P
e g s ~"
~ S
-1 -1
-2 2 -2
= White ceramic
3 -3 ---=-1SUS304 | 3
= = Black paper
“ 4 [ R 4
100 140 180 220 260 300 340 380 420 460 500 100 140 180 220 260 300 340 380 420 460 500 100 140 180 220 260 300 340 380 420 460 500
Distance (mm) Distance (mm) Distance (mm)
ZX-LD30V In case of a of a horizontal inclination
Inclination angle 0° Inclination angle -10° Inclination angle +10°
1.0 T T T T —~1.0 T T T T —~1.0 T T T T
a0 ; . %) ; ; w : .
2 ——— White ceramic d =/ ~——— White ceramic 2 =’ ——— White ceramic
%08 ----5SUS304 | % 08l m ----5US304 | % 08 m - -~ - SUS304
g = = Black paper g t——o = = Black paper E tl—o = = Black paper
£ 0.6 = 0.6 | = 0.6 i
w w i w '
0.4 t 0.4 X 0.4
Dk / \ Angle: -10 L Angle: +10° 4
4 S \ So P
0.2f; <[V P 0.2 0.2 - IS -
N 4 ~
0 1/ / S 2N 0 NG s 0 [~ T—r"
\ =1 [ Y / R \/' \}\ — 4
0.2 02t XL 4 T r
0. 0.2

S o
PN
B
'S
S
Y
N
‘\
H
1/
S o
B N
N
/'
7
/
~d
~T
|
7

] - \|l,
e~ -0.6 -0.6 N
-08f__| : 0.8 0.8
4 Angle: 0° 10 1.0
'28.028.4 28.8 29.2 29.6 30.0 30.4 30.8 31.2 31.6 32.0 '28.028.4 28.8 29.2 29.6 30.0 30.4 30.8 31.2 31.6 32.0 '28.028.4 28.8 29.2 29.6 30.0 30.4 30.8 31.2 31.632.0
Distance (mm) Distance (mm) Distance (mm)

In case of of a a horizontal inclination

Inclination angle 0° Inclination angle -10°

Inclination angle +10°

1.0 T T T T —~1.0 T T T T 1.0 T T T T
a ; . %) ; ; w : .
. = White ceramic g =/ = White ceramic - =’ = White ceramic
%08 ----5US304 | % 08l m - -~ - SUS304 % 08 m - - - - SUS304
g = = Black paper g t——o = = Black paper g tl—o = = Black paper
2 os il 2 o8- : Sos '
0.4] I’ “ 04 7_ 0.4 P 7_
l Angle: -10 Angle: +10
02 s \ 7 \ 7 0.2 0.2‘\ < ~ AN Ry
L-oF S=daeh r ~N
0 1y <] 0 <] 4 % oL /./\“\'4‘
==t Z= "/ — <= N
/ * - . \ VAN N /
0.2 / A 02l e - 0.2 =
_/—'— v ML ohoN —
0.4 r.j' 0.4 == L 0.4
-0.6 @@ -0.6 -0.6
-08f | : 0.8 -0.8
Angle: 0°
ol Ande 0 1.0 1.0
28.028.4 28.8 29.2 29.6 30.0 30.4 30.8 31.2 31.6 32.0 28.028.4 28.8 29.2 29.6 30.0 30.4 30.8 31.2 31.632.0 2

.028.4 28.8 29.2 29.6 30.0 30.4 30.8 31.2 31.6 32.0
Distance (mm) Distance (mm) Distance (mm)
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OMmRON

Spot diameter (reflective type)

Spot beam type Line beam type Spot beam type
] ] L
PEE————

@ Cross-section of beam © Cross-section of beam
10
X
ZX-LD40 ZX-LD40L ZX-LD30V
L 30mm | 40mm | 50 mm L 30mm | 40 mm | 50 mm L 28mm | 30 mm | 32 mm
X (m) | 240 um | 40.0 upm | 250 pm X (m) | 2,000 pm | 2,000 um | 2,000 um X (m) | 60.0 um | 30.0 um | 120 um
Y (m) | 350 um | 30.0 um | 370 um Y (m) | 240 um | 50.0 um | 250 pm Y (m) | 50.0 um | 40.0 um | 90.0 pm
ZX-LD100 ZX-LD100L Line beam type
L 60 mm | 100 mm | 140 mm L 60 mm | 100 mm | 140 mm [~
X (m) | 390 um | 100 um | 430 um X (m) | 2,000 um | 2,000 um | 2,000 pm
Y (m) | 620 um | 65.0 ym | 650 um Y (m)| 410 um | 100 um | 430 um
ZX-LD300 ZX_LD300L Cross-section of beam
L 100 mm | 300 mm | 500 mm L 100 mm | 300 mm | 500 mm Y:':C)
X (m) 1,050 um 180 um 1,100 um X (m) 2,000 um 2,000 um 2,500 um L—AX ‘

Y (m) | 450 um | 300 um | 850 um Y (m) | 750 um | 300 um | 650 um ZX-LD30VL
L 28 mm 30 mm 32 mm

X (m) | 1,800 um | 1,800 um | 1,800 um

Y (m) | 90.0 um | 60.0 um | 110 um

Detection object characteristics (transmissive type)

ZX-LTO001 ZX-LTO001 ZX-LTO001
(Using a 0.02 mm dia. pin gauge) (Using a 0.05 mm dia. pin gauge) (Using a 0.05 mm dia. pin gauge)
: 2 ; : 2 ; E ! == == WD=50mm
L 1 s == WD=250mm
g o N7 e o N i £os =
3 o > | . 3 1 Y/ 3 I «| Sensing distance: s N\
3 o o] 3 2 | RN A ! 500 mm i AN
= 4 W 2 Ll 4 ° \\'}| Sensing object: T l
3 - = B -4 N 4 \ 1 0.05 mm dia.
E © N £ 05 1 /]
s 6 : § 6 Stz it — - — WD=200mm =0 1
5 || = — wD=50mm = i\ 1 i — = wo=soomm \ f
2 -8 | ——— WD=250mm 2 -8 L A — s U0 -1 Woa s
5 ' | === - WD=450mm 5 -W. - = = = WD=1,500mm /NSNS
-10 t Sensing distance: -10 ‘||| it === WD=1,800mm
| 500 mm B Aj' Sensing distance: -1.5
12 i Sensing object: 12 \‘L: ) ~2mm
| 0.02 mm dia. ,“r Sensing object: 2
14 Houn{i‘ rod Y i 14 \I 0.05 mm dia. Roun{j‘rod Y
I Round rod Y
. O | 16 O e 25 = F e
. Emitter LWD" Receiver ! E’"i"eern" ] . EminerLWD" Receiver
- ! ! ! .18 - ! .
25 15 05 0 _ 05 15 25 25 15 05 0 _ 05 15 25 5 25 025 5
(Center of optical axis) (Center of optical axis) (Center of optical axis)
. . . Measurement point Y (mm) Measurement point Y (mm) Measurement point Y (mm)
Linearity properties
ZX-LT005
= 4
@ — — WD=50mm
£ ——— WD=250mm|
= = = = = WD=450mm
2 Sensing distance:
o 2 500 mm
=
K]
£
g2\
3 op A . — _.("‘\
5 4 =

lid ‘%
Emitter [lReceiver

=T
WDA—L

1
0 1 4 5

Amount of light interruption (mm)
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Diagram showing correlation between linear output and detection distance

OMmRON

Current or voltage can be selected with the amplifier unit switch.

ZX-LD40/LD40L
(Current output)

Linear 241 d
output | !
MA) 20/ ;

16
| |12 | ] J
25 30; 35 40 45 50 55
4 [ Distance
r (mm)

o L& ®
T

ZX-LD100/LD100L
(Current output)

Linear 24 1
output |/ :
(mA) 20, '
161 :
L 12 1 ] ]
40 60; 80 100 120 140 160
H [ Distance
r (mm)

ome
T

ZX-LD300/LD300L
(Current output)

Linear 24
output

mA) g

1

O\

| |12 | I J
0 100; 200 300 400 500 600
h [ Distance
: 8r (mm)
ZX-LD30V/LD30VL
(Current output)
Measurement Il
range (4 mm) |
—  Linear 241 i
| output | 1
i (mA) ;
| 20 !
16
L i 1 12 D 1 1 J
27 28 29 30 31 32 33
! B Distance
8- (mm)
,,,,,,,,, 4l
ok

(Voltage output)

Linear 6
output

L
25 30

Distance
(mm)

(Voltage output)
Linear 6 d
output | !
A4 ;
2r E
Il 0 P Il i J
100 120 140 160

L
40 60 80

Distance
r (mm)

(Voltage output)

output

2

0

Linear 6 d
V) L/ ;

L I
0 100: 200

I ! ]
300 400 500 600
[ Distance

2F (mm)

(Voltage output)

[ 2
i 4

Measurement
- range (4 mm) >

Linear 6

output
V)

27 128 29

I i ]
30 31 32 33
[ Distance

21 (mm)

ZX-L
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Input/output stage circuit schematic

NPN type: ZX-LDA11 PNP type: ZX-LDA41
Brown 12to 24 VDC - 1Brown 120 24 VDC
' L]
‘ % + lj T
©
1 o !
| ! = [3 i !
1 ;
Lwhite HIGH outpyt ] W ﬁ ALwhite HIGH output
o
Y = 120 24 VDC
—ﬁ 4 Green PASS output L2 '7 IGreen PASS output 121024
x i T voe
L). 4 IGray LOW output : IGray LOW output
1 o
' ¢ N ' i
N X NRENNR L |8
Blue GND (0V) A A A 3
o
=
5 i i Blue GND (0V)
é A IPlnk LD OFF input % . ue (ov)
1 | © I N | 3 I ! )
' E M IPurple Timing input % H g AW IPlnk LD OFF input %
2 . k] L
= AW Orange Zero-reset input % g M Purple Timing input %
AAA IF{ed Reset input % £ AAA IOrange Zero-resetinput o
W Wy
1 1 I ;
H T H M Red Reset input %
I T
Current !
output 1
1
. Current/Voltage 41020 mA $Black Linear output . glir;i?t
' output selector ' 41020 MA )
Xstl:i%e 1 g |Current output: 300 Q max. Current/Voltage 020m Black Linear output
4V ! S |Voltage output: 10 kQ min. output selector Voltage Y
+ . ) ) .
Lshield Linear GND output ! \(iulrrem output: ?Ookw max.
S ——— 4V . . 1| Voltage output: 10 min.
AShleId Linear GND

Connection
Amplifier Units

Brown

12t0 24 VDC
GND (0V)
HIGH output
PASS output
LOW output
Linear output
Linear GND
LD OFF input
Zero-reset input
Timing input
Reset input

Shield

Note: 1 .In particular, when high resolution is necessary, provide a stable pow-

er source separate from other power systems.

2 .Damage may result if not wired correctly. (In particular, do not allow
the linear output to contact other wires.)

3 .Green (0 V) is for the power supply. The outer covering of the shield
wire (linear GND) is used for linear output along with the black wire
(linear output). Even if you will not be using the linear output, connect
the linear GND to GND (0 V).
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Nomenclature:

Sensor head (reflection type) Amplifier Units
ZX-LD40 ZX-LDA11
ZX-LD100 ZX-LDA4A
ZX-LD300

ZX-LD40L

ZX-LD100L

ZX-LD300L

ZX-LD30V

ZX-LD30VL

Input cable
(with connector)

Connection part
(with open/close cover)

Display part
Emitter and
Receiver
(optical filter) 2

A

Computing unit
ZX-CAL-2

Output cable
(with connector)

Display part

Sensor head (transmissive type)

ZX-LTO001
ZX-LT005
ZX-LTO010
Connection part
Laser lit 3R Sensor head connector
indicator (green) )
Light on when emitting Emitter
. Emitter side
Emitter Sensor head
connector
Receiver side Receiver
Sensor head N (optical filter)

connector . \/&?{3

Communication interface
ZX-SF 11

Display ()

Amplifier Unit

P
Interface Unit LYy
L ——

Smart Monitor V2

ZX-L B-17



Precautions

OMmRON

/\ Warning

Laser safety

Safety measures are required for laser devices
both in Japan and abroad. Brief explanations of
three cases are given below, including use in
Japan and assembling in Japan and then ex-
porting to other countries.

Europe

The ZX-L-Series Sensor Heads are Class 1 and Class 2 La-
ser Products according to EN 60825-1 (IEC825-1).
(The outline is given in the following table.)

Summary of user precautions

Requirements Classification
subclause Class 1 Class 1M Class 2 Class 2M Class 3R Class 3B Class 4

Not required for

visible emission

L ; Not required but recommended for applications that involve direct viewing ) .
aser safety iffucer 10.1 of the laser beam Required Required
for non-visible
emission

Remote interlock 10.2

Not required

Connect to room or door circuits

Key control 10.3

Not required

Remove key when not in use

Beam attenuator

Not required

When in use prevents inadvertent
exposure

Emission indicator device

Not required

Indi cates laser
is energized for
nonvisible wave-
lenghts

Indicates laser is energized

Warning signs 10.5

Not required

Follow precautions on warning signs

. Class 1M ™ . Class 2M 2 .
Beam path 10.6 Not required as for Class 3B Not required as for Class 3B Terminate beam at end of useful length
. . Class 1M *1 . Class 2M *2 . . .
Specular reflection 10.7 No requirements as for Class 3B No requirements as for Class 3B Prevent unintentional reflections

Eye protection 10.8

No requirements

Required if engineering and
administrative procedures not
practicable and MPE exceeded

Protective clothing 10.9

No requirements

Sometimes
required

Specific
requirements

Training 10.10

Class 1M *1

No requirements as for Class 3R

No requirements

Class 2M *2
as for Class 3R

Required for all operator and maintenance personnel

Class 1M laser products that failed condition 1 of table 10. Not required for Class 1M laser products that failed condition 2 of table 10.
2. Class 2M laser products that failed condition of table 10. Not required for Class 2M laser products that failed condition 2 of table 10.

Note: This table is intended to provide a convenient summary of precautions. See text of this standard for complete precautions.

Displacement sensors / Width-measuring Sensors
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ZX-LD[T1V/ZX-LD30V[]
Classification of reflective-type sensor heads

| Class 2 |

Classification of reflective-type sensor head of ZX-LTC 1]

| Class 1 |

Laser-related labeling
The warning label at right is

A WARNING

LASER RADIATION
DO NOT STARE INTO BEAM

attached to the side of the o VAT T —
LASER RADIATION WHEN OPEN
sensor head. IMUM OUTPUT 1w &

PULSE DURATION: 25
WAVELENGTH: 650 nm

CLASS 2 LASER PRODUCT
JIS C 6802 1997
Appendix 1199 8

Handing Instructions
The ZX-LDOIITVZX-LD30V(] emits visible laser light. Do not
look directly at the light. Terminate the light path of the laser
beam before use. If a reflective mirror surface is in the light
path, ensure that the reflected light path is enclosed in the
beam. In cases where the light path must be open, ensure that
it is kept away from eye-height.

(U.S.A)

Exports of products equipped with this device to the U.S.A.
are governed by the laser standards of the Food and Drug
Administration of the U.S.A.

The ZX-L-Series Laser Series is classified as Class | and
Class Il device according to FDA (21 CFR1040.10).

Please inquire for detailed information on exporting to the
USA.

(Countries other than the U.S.A.)

¢ ZX-LDIVZX-LD30V@ reflective-type (displacement) sen-
sor head: In countries other than Japan and the U.S.A., re-
place the warning label with the provided English label.

e For the ZX-LTCI 1 transmissive-type (displacement) sen-
sor head, the warning label already includes English, thus
replacement is not necessary.

* With respect to exports to Europe, a different standard ex-
ists, Europe EN60825.

| Correct Use |
Design
Object
Some object materials and forms may not permit measure-
ment, or may reduce the accuracy of measurement (transpar-

ent materials or materials with an extremely low reflectance;
steeply inclined objects, etc.).

Power Supply and Wiring

* Do not connect or disconnect the connector while powered.
Damage may result.

e Allow the system to warm up for about 10 minutes after turn-
ing on the power.

* Upon completed wiring, verify that the power source is
wired correctly, that there are no incorrect connections that
will cause load shorts, and that the load current is appropri-
ate before turning on the power. Incorrect wiring may result
in damage.

* When extending the cable, ensure that the overall length
does not exceed 10 m from both the sensor head and the
amplifier unit. If you need to extend the cable from the sen-
sor head, use the optional extension cable (ZX-XCA). For
wiring from the amplifier unit, use the same type of shielded
cable.

¢ If the power line is subject to surges, connect a surge pro-
tector.

* If you are using a computing unit, connect the linear GND
terminals of the amplifier units.

Compatibility
The sensor head and amplifier unit are compatible. A sensor
head purchased later can also be used.

Mutual Interference

This sensor head allows the amplifier units to be used in con-
junction by connecting a computing unit (ZX-CAL) between
the amplifier units.

Cleaning
Do not use thinner, benzene, acetone, or kerosene, or similar
chemicals.

ZX-L
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Dimensions (Unit: mm)
Sensors

Sensor head (diffuse reflection type)

ZX-LD40
ZX-LD100 _ B —
ZX-LD300
ZX-LD4oL
ZX-LD100L
ZX-LD300L X ) ) Mounting Holes
L 33 Two, 3.2 dia. mounting holes
1.8 Center of Reference el /35
¢ measurement plane ‘ : | 2-M3
: P 5 -,
~ * 1 8
Emitter, N \
311 axis R ® 30.05 //;#
Receiver axis | 32 N ;821
- Sé B @ Range | 3.4
indicator
8 dia. lens l ﬂi@—/\ )
35 | J 26201
7 T
Connector r+124.05
T —
15dia. | H ‘I -Ill
¢ LU
46 Vinyl insulated round cable 5.1 dia.
Standard length: 500 mm
* ZX-LD40 (L) : L=40, A=23"
ZX-LD100 (L) : L=100, A=11"
ZX-LD300 (L) : L=300, A=3.8"
Sensor head (regular reflection type)
ZX-LD30oV
ZX-LD30VL 14—+
4.8
* [N /N
25 8.6 ic|
i — \F—
= Vinyl insulated round cable 5.1 dia.
Standard length: 500 mm
5-R2
’k 20.7—~ [——427
Mounting Holes
45
1 1 1 4.75 2M4
l l
| : A
f ! ‘ ¥ I e 47:01
Optical axis ' 12.5
Two, 4.5 dia.
mounting holes .
Receiver axis
axis
a
Reference plane 55

Center of measurement

@)
Wi

& Ain lane 10 Ain lane
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Sensor head (transmissive type)

Emitter Receiver
ZX-LTO001
Two, 3.2 dia. Two, 3.2 dia.
ZX-LT005 28t . 19 o8
Vinyl insulated round cable (gray) 2.6 dia. 8 3 . Vinyl insulated round cable (black) 2.6 dia.
Standard length: 500 mm =16 — 51— Standard length: 500 mm
- ol f b —1C =
- - = - - 19 15 15 91 -1 = o =-
= &) ' I
Connector Laser lit indicator Center of optical axis Connector

"
R
-G

Mounting Holes

Mounting Holes

-O— O
I 9:0.1 9:0.11
-O— ﬂ'}
2-M3 2-M3
Sensor head (transmissive type) Emitter Receiver
ZX-LTO010 Two, 3.2 dia. Two, 3.2 dia.
Vinyl insulated round cable (gray) 2.6 dia. 2.8+ 42— ‘10*25 2.8 Vinyl insulated round cable (black) 2.6 dia.
Standard length: 500 mm [e—22—= <—>‘ Standard length: 500 mm
B — G
© T _ _
Bt o i Tt
= o4 t ] [ L1
/ ' \

Connector

Connector
Laser lit indicator

{&L

Center of optical axis Center of optical axis

:Tee ) T
= CI N, N

Mounting Holes

-o- 1:*9*
1401 14101
-o-— 79*

\

{&L

Mounting Holes

2-M3 2-M3
Amplifier Units
ZX-LDA11 i
2XLDA ° \|||||||-||_
133
44 42 64.3 4.2
a |
] =
B s e e M S T |
/ ul 90000 - 1j.a
*13*“736.84"

Vinyl-insulated round cable of 5.2 dia.
cross-sectional area: 0.09 mm2;
insulation diameter: 0.7 mm
Standard length: 2 m

Vinyl insulated round cable 5.1 dia.
Standard length: 500 mm

1.7

M =]
] — ]

i
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Sensor heads

ZX-LT030
Emitter Receiver
Two, 4.5 dia\.l‘\ 70 ‘ ‘ 70 { Two, 4.5 dia.
"7504’“4‘ %10 50 J/
(X} e frf {f/\}
k= o 104 foa o |
o f f =
ATt g e il
Vinyl insulated / 7& x|

\

round cable, 4 dia., ! 68 1

1] 52 ‘ Vir;))lll insg[ated round
Standard length: 0.5 m cable, 4 dia.,
Three, M4 x 25 Standard length: 0.5 m
Three, M4 x 25 + pan head screw 9
+ pan head screw

&) O b g 7 & o)
W N
J 60

]

)

41 41 a

4

I )

il
i S Pl L YR 48 Lol s S i
II Connector 60 5 ! ol 2.*3 2?3 41(}« ¥ s

Two, M3, 359 98 Lens (8 x 36) Slit (1 x 30) 10

'

44 Connector
1 34‘ Two, M3, depth: 5

i ! PO g |
11.5 dia. {:qf; 777777777 {;}7 j ﬁ}:sf(:'% {f:;(:»% [7{?}7777777777%] 14.7 dia.

H Sensor Head - Amplifier Connection Cable

<735_34,‘

: \
L]

43—

1500 *%0 46
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Accessories (Order Separately)

. . ) Side view attachment Side view attachment
%ZT:FK‘E;Q unit e 4“””“‘” ZX-XF12 ZX-XF22

7 f - f
15 20 ;
57 Lé +

15.1 54.9 Tow, 2.2 dia. Center of optical axis Tow, 2.2 dia. Center of optical axis
182» [ 44.06—— L T T\P ©, @
9.5 T8 > i
"*‘ | 1T5 10.6 —iff%— AL —»E}]i— 20 13-5 : T I E)
ol P N BN N
| ° ml | ] | -5 —e—]
30 4 ¥ ﬁ] 1 f; Seal
14.4 ® - ﬁi T
l i =57 & 15 20
3.4 1 5L736-74" J; =3 ii

2.7#+ 2.8t

—//
[ I n
NGl [ J
L‘;'_J
Communication interface unit for ZX Sensor signal indicator (BUSY) Connector
ZX'SF1 1 Sensor signal indicator (ERROR) /
~
% _ ))] Il Val - //
O (g 1 v \\
iﬁ V A\
Power supply indicator External terminal signal (BUSY)
External terminal signal (ERROR)
42—+ 64.3 42
34H.
(336)
(46) s
I ) gz (0 e
{ 000a” ]
b S . GO
13.2 ‘*13*“736.84"
|e——29 —
2.2
1.7 T i
| %—%A oy BB
@a.1) : - — H- = o1y
O : L
- [ ]
J
T = T
Connector 3 5 6.55

Two-sided connector cable
(for extension)

ZX-XC1A (1 m)

ZX-XC4A (4 m)

ZX-XC8A (8 m) 5ha, | oAl — — el oIt
ZX-XC9A (9 m) IS 5 I

Vinyl insulated round cable 5.2 dia. 10 cores conductor
12 poles (male) * ZX-XC1A: 1,000 12 poles (female)

ZX-XC4A: 4,000
ZX-XC8A: 8,000
ZX-XC9A: 9,000

46 . i 44

13
=3
o

‘ -
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. Q15E-EN-01 In the interest of product improvement, specifications are subject to change without notice.
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2D CMOS Laser Measuring Sensor

ZS-L Series

The smart way to get higher performance
and more flexibility for your process.

(7]
o
2
Q
(/7]
=
(/2]
N

Features

The scalable platform for more flexibility Measurement Tools:

* Connect and expand up to 9 controllers * Hight measurement

e Connect Multi-calculation controller for advanced calcula- ¢ Step measurement
tions like evenness or flatness * Thickness measurement

¢ Connect Data storage module for process-data logging ¢ Flatness measurement

* Connect PC software for easy system set up and signal * Average measurement
monitoring * Excentricity

* Sensor head with 2D-CMOS technology with high dynamic * Warpage/Evenness

sensing range for measuring black rubber, plastic, shiny,
glass and mirrow surfaces

* Advanced application settings

* Easy reconfiguration and teaching

_ w
Ll
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Sensors
Sensor Heads
Optical System Sensing distance Beam diameter Resolution™ Model
50 + 5 mm 900 x 60 ym 0.8 ym ZS-LD50
Diffuse reflection 80 £ 15 mm 900 x 60 pm 2 ym ZS-LD80
200 + 50 mm 900 x 100 pm 5pm ZS-LD200
) 20+ 1 mm 900 x 25 ym 0.25 pm ZS-LD20T
Regular reflection
40 £ 2.5 mm 2,000 x 35 ym 0.4 ym ZS-LD40T

"I This is the peak-to-peak displacement conversion value in the displacement output at the measuring center distance in high-precision mode when the number of
samples to average is set to 128 and the measuring mode is set to the high-resolution mode. The standard workpiece is white aluminum ceramics in diffuse re-
flection mode and glass in the regular reflection mode.

Sensor Controllers

Shape Supply Voltage Control outputs Model
NPN outputs ZS-LDC11
24 VDC
o PNP outputs ZS-LDC41
T
Multi Controllers
Shape Supply Voltage Control outputs Model
NPN outputs ZS-MDC11
24 VDC
K | PNP outputs ZS-MDC41
T
Data Storage Units
Shape Supply Voltage Control outputs Model
NPN outputs ZS-DSU11
24 \VDC
PNP outputs ZS-DSU41
h

Accessories (Sold Separately)

Controller Link

Extension Cables for Sensor Heads

Shape Model Cable length Model Qty
im ZS-XC1A 1
Z6-XCN 4m ZS-XC4A 1
5m ZS-XC5B™2 1
8m ZS-XC8A 1
Panel Mount Adapter 10m ZS-XC10B™ 1
" Up to two ZS-XCLIB Cables can be connected (22 m max.).
Shape Model 2 A Robot Cable (ZS-XC5BR) is also available.
‘) Logging Software
‘?’% ZS-XPM1 | For 1st Controller Name Model
= Smart Monltor Zero 7S-SWH1E
‘) Professional
R For expansion (from
. ) Z8-XPM2 | 54 Controller on Memory Card
- Model Model
RS-232C Cable for Connecting to a Personal Computer F160-N64S(S) 64 MB
S QM300-N128S 128 MB
haRe Madsl oy F160-N256S 256 MB
O ZS-XRS2 1
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Specifications

OMmRON

Sensor Heads

Item Model ZS-LD20T ZS-LD40T ZS-LD50 ZS-LD80 ZS-LD200

Applicable Controllers ZS-LDC Series

Optical system Regu!ar Diffuge Regul_ar Diffuge Diffu:;e Regu!ar Diffuse Regul_ar Diffus_e Regu[ar
reflection reflection reflection reflection reflection reflection reflection reflection reflection reflection

gﬁ:u"ng center dis- 20 mm 6.3 mm 40 mm 30 mm 50 mm 47 mm 80 mm 78 mm 200 mm 200 mm

Measuring range =1 mm +1 mm +2.5 mm +2 mm +5 mm +4 mm +15 mm +14 mm +50 mm +48 mm

Light source Visible semiconductor laser (wavelength: 650 nm, 1 mW max., Class 2)

Beam diameter™ 900 x 25 pm 2,000 x 35 pm ‘ 900 x 60 pm 900 x 60 pm ‘ 900 x 100 ym

Linearity +0.1% F.S. +0.25% F.S.

Resolution™ 0.25 ym 0.4 um 0.8 um 2um 5pm

Temperature characteris-
tic™

0.04% F.S./°C 0.02% F.S./°C 0.02% F.S./°C 0.01% F.S./°C 0.02% F.S./°C

Sampling cycle™

110 ps

NEAR Lights near the measuring center distance, and nearer than the measuring center distance inside the measuring range.
Indicat indicator Flashes when the measurement target is outside of the measuring range or when the received light amount is insufficient.
ndicators

FAR Lights near the measuring center distance, and further than the measuring center distance inside the measuring range.

indicator Flashes when the measurement target is outside of the measuring range or when the received light amount is insufficient.

Operating ambient illumi-
nation

lllumination on received light surface: 3,000 Ix or less (incandescent light)

Ambient temperature

Operating: 0 to 50°C, Storage: —15 to 60°C (with no icing or condensation)

Ambient humidity

Operating and storage: 35% to 85% (with no condensation)

Degree of protection

Cable length 0.5 m: IP66, cable length 2 m: IP67

Materials

Case: Aluminum die-cast, Front cover: Glass

Cable length 05m,2m
Weight Approx. 350 g
Accessories Laser labels (1 each for JIS/EN, 3 for FDA), Ferrite cores (2), Insure Locks (2), Instruction Sheet

- Defined as 1/e? (13.5 %) of the center optical intensity at the actual measurement center distance (effective value). The beam diameter is sometimes influenced
by the ambient conditions of the workpiece, such as leaked light from the main beam.

2 This is the error in the measured value with respect to an ideal straight line. The standard workpiece is white aluminum ceramics in diffuse reflection mode and
glass in the regular reflection mode of the ZS-LD20T/40T/50. Linearity may change according to the workpiece.

® This is the peak-to-peak displacement conversion value in the displacement output at the measuring center distance in high-precision mode when the number of
samples to average is set to 128 and the measuring mode is set to the high-resolution mode. The standard workpiece is white aluminum ceramics in diffuse re-
flection mode and glass in the regular reflection mode.

4 This is the value obtained at the measuring center distance when the Sensor and workpiece are fixed by an aluminum jig.

5. This value is obtained when the measuring mode is set to the high-speed mode.

Sensor Controllers

ZS-LDC11/LDC41

Sensor Controllers

Model ZS-LDC11 ZS-LDC41

No. of samples to average

1,2,4,8,16, 32, 64, 128, 256, 512, 1024, 2048, or 4096

Number of mounted Sensors

1 per Sensor Controller

Connection method Serial 1/0: connector, Other: pre-wired (standard cable length: 2 m)
) USB 2.0 1 port, Full Speed (12 Mbps), MINI-B
Serial I/O
RS-232C 1 port, 115,200 bps max.
3 outputs: HIGH, PASS, and LOW 3 outputs: HIGH, PASS, and LOW
Judgement outputs NPN open-collector, 30 VDC, 50 mA max., PNP open-collector, 50 mA max.,
External residual voltage: 1.2 V max. residual voltage: 1.2 V max.
interface Outputs - -
Selectable from 2 types of output, voltage or current (selected by slide switch on base).
Linear outputs Voltage output: =10 to 10 V, output impedance: 40 .
Current output: 4 to 20 mA, maximum load resistance: 300 .
Inputs Laser OFF, ZERO ON: Short-circuited with OV terminal or 1.5 V or less ON: Short-circuited ;%;;%p%nggaege or within 1.5V of
reset timing, RESET OFF: Open (leakage current: 0.1 mA max.) OFF: Open (leakage current: 0.1 mA max.)
Display: Measured value, threshold value, voltage/current, received light amount, and resolution
Sensing: Mode, gain, measurement object, head installation
Filter: Smooth, average, and differentiation
Functions Outputs: Scaling, various hold values, and zero reset
1/0 settings: Linear (focus/correction), judgements (hysteresis and timer), non-measurement, and bank
(switching and clear)
System: Save, initialization, measurement information display, communications settings, key lock, lan-

guage, and data load

Status indicators

HIGH (orange), PASS (green), LOW (orange), LDON (green), ZERO (orange), and ENABLE (green)

) Main display 8-segment red LED, 6 digits
Segment display - —
Sub-display 8-segment green LED, 6 digits
LCD 16 digits x 2 rows, Color of characters: green, Resolution per character: 5 x 8 pixel matrix
Setting input Setting keys Direction keys (UP, DOWN, LEFT, and RIGHT), SET key, ESC key, MENU key, and function keys (1 to 4)
etting inputs
ginp Slide switch Threshold switch (2 states: High/Low), mode switch (3 states: FUN, TEACH, and RUN)

Power supply voltage

21.6 V to 26.4 VDC (including ripple)

ZS-L Series
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Sensor Controllers Model

ZS-LDC11 | ZS-LDC41

Current consumption

0.5 A max. (when Sensor Head is connected)

Ambient temperature

Operating: 0 to 50°C, Storage: —15 to 60°C (with no icing or condensation)

Ambient humidity

Operating and storage: 35% to 85% (with no condensation)

Materials Case: Polycarbonate (PC)
Weight Approx. 280 g (excluding packing materials and accessories)
Accessories Ferrite core (1), Instruction Sheet

ZS-MDC11/MDC41 Multi-Controllers

Basic specifications are the same as those for the

Sensor Controllers.
The following points, however, are different.
(1) Sensor Heads cannot be connected.

(2) A maximum 9 of Controllers can be connected.
Control Link Units are required to connect Con-

trollers.
(3) Processing functions between Controllers:
Math functions

Data Storage Units

Controller Link Unit

Connection Using
the ZS-XCN

Data Storage Unit

Multi-Controller Sensor Controllers

Sensor Controllers Model

ZS-DSU11 ZS-DSu4i

Number of mounted Sensor Heads

Cannot be connected

Number of connectable Controllers

10 Controllers max. (ZS-MDC: 1 Controller, ZS-LDC: 9 Controllers max.)"!

Connectable Controllers

Zs-Lbc0, Zs-MDbchd

Connection method Serial I/0: connector, Other: pre-wired (standard cable length: 2 m)
) USB 2.0 1 port, Full Speed (12 Mbps), MINI-B
Serial I/O
RS-232C 1 port, 115,200 bps max.
External 3 outputs: HIGH, PASS, and LOW 3 outputs: HIGH, PASS, and LOW
interface Outputs NPN open-collector, 30 VDC, 50 mA max., PNP open-collector, 50 mA max.,
residual voltage: 1.2 V max. residual voltage: 1.2 V max.
ON: Short-circuited with OV terminal or 1.5 V or less ON: Short-circuited to supply voltage or within 1.5V of
Inputs OFF: Open (leakage current: 0.1 mA max.) supply voltage
’ T . OFF: Open (leakage current: 0.1 mA max.)
Data resolution 32 bits
Functions Logging trigger functions Start and stop triggers can be set separately; external triggers, data triggers (self-triggers), and time triggers
uncti
Other functions External banks, alarm outputs, saved data format customization, and clock

Status indicators

OUT (orange), PWR (green), ACCESS (orange), and ERR (red)

Segment display

8-segment green LEDs, 6 digits

LCD

16 digits x 2 rows, Color of characters: green, Resolution per character: 5 x 8 pixel matrix

Setting keys

Direction keys (UP, DOWN, LEFT, and RIGHT), SET key, ESC key, MENU key, and function keys (1 to 4)

Setting inputs

Slide switch

Threshold switch (2 states: High/Low), mode switch (3 states: FUN, TEACH, and RUN)

Power supply voltage

21.6 V to 26.4 VDC (including ripple)

Current consumption

0.5 A max.

Ambient temperature

Operating: 0 to 50°C, Storage: —15 to 60°C (with no icing or condensation)

Ambient humidity Operating and storage: 35% to 85% (with no condensation)

Materials Case: Polycarbonate (PC)

Weight Approx. 280 g (excluding packing materials and accessories)

Accessories Ferrite core (1) Instruction Sheet, Tools for Data Storage Unit: CSV File Converter for Data Storage Unit,

Smart Analyzer Macro Edition (Excel macros for analysis of collected data)

" Control Link Units are required to connect Controllers.
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Dimensions Unit: mm
Sensor Heads Sensor Controllers
ZS-LD50/LD80/LD200 ZS-LDC11/LDC41

Two, 4.5 mm dia.
mounting holes

15.3
35 . L (Note 1) 65 P
8 )
Measuring Reference ® 56+0.1
_I center surface r N =
= e —
A -~ - -
~| ' 60 5
« Q
Emitter 9 "‘
Emission - =Y i - a—la 1
n 9y p= o o o @ ®
\ axis ©| i ' ] °
' . rko E 2@
\/(\ Reception indicator X
<! o —
L J ! ' '
N L L - - = g
] 8 o
\Mer T Mounting hole dimensions S a‘,
4.5 56 o n
A (Note 1) 4 -1
wn
[— Sl e 9 B &
30.1 ° N
Connector Vinyl insulated round cable,
6.2 mm dia.
Note 1 ZS-LD50: L = 50, A = 25° Standard length: 0.5 m
ZS-LD80: L =80, A = 152
ZS-LD200: L = 200, A = 8°
[=
9 5
g Bt
3 2
&
\""\
ZS-LD20T/LD40T ZS-MDC11/MDC41 Multi-Controllers
Two, 4.5 mm dia.
35 L (Note 1) 65 mounting holes a,
15.30 g 0
Reference F_- @ 560.1
4 T
surface o i _ -
o ‘ d center N r 52.50
8 i & | | -
w)
<
\ . B g 8 ;H ' ]
Ve NEmitter Range g
N Emission indicator
. — O
axis “{){ uo]" .q;“\ !
Nz N - —
8
Receiver 45 Mounting hole dimensions
A (Note 1
30.1

Connector Vinyl insulated round cable,
6.2 mm dia.
Note 1 7S.1D20T: L =20, A = 45° Standard length: 0.5 m

ZS-LD40T: L =80, A=15°

Panel Mount Adapters Data Storage Unit

ZS-XPM1/XPM2 (Dimension for Panel Mounting) ZS-DSU11/DSU41
(60 X n) + 12 13
60?(” Panel 8
DIN track ﬂi qi_ﬁ
« 60
(7] 1 =
' 0 = s | L)
H m H Panel Mount Adapter M/ H S
(2 |(37.5) S
4

(Note 1)

Panel cutout dimensions ‘
Note 1: Dimensions are shown for a panel thickness of 2.0 mm.

n: Number of gang-mounted Controllers (1 to 11)

4.30[]_
3.90

13 10
é 0 [
a = ol
& = 2
S = i‘_’]%
i
&
K

2

(60Xn)+8
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Safety Precautions for Using Laser Equipment

OMmRON

Attach the following

the ZS-L-series Sensor
Head.

Laser Label Indications

warning label to the side of

READ AND UNDERSTAND THIS DOCUMENT

Please read and understand this document before using the prod-
ucts. Please consult your OMRON representative if you have any
questions or comments.

WARRANTY

OMRON's exclusive warranty is that the products are free from de-
fects in materials and workmanship for a period of one year (or other
period if specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EX-
PRESS OR IMPLIED, REGARDING NONINFRINGEMENT, MER-
CHANTABILITY, OR FITNESS FOR PARTICULAR PURPOSE OF
THE PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES
THAT THE BUYER OR USER ALONE HAS DETERMINED THAT
THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS
OF THEIR INTENDED USE. OMRON DISCLAIMS ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDI-
RECT, OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR
COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE
PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT,
WARRANTY, NEGLIGENCE, OR STRICT LIABILITY.

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

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRAN-
TY, REPAIR, OR OTHER CLAIMS REGARDING THE PRODUCTS
UNLESS OMRON's ANALYSIS CONFIRMS THAT THE PRODUCTS
WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAIN-
TAINED AND NOT SUBJECT TO CONTAMINATION, ABUSE, MIS-
USE, OR INAPPROPRIATE MODIFICATION OR REPAIR.

SUITABILITY FOR USE

THE PRODUCTS CONTAINED IN THIS DOCUMENT ARE NOT
SAFETY RATED. THEY ARE NOT DESIGNED OR RATED FOR EN-
SURING SAFETY OF PERSONS, AND SHOULD NOT BE RELIED
UPON AS A SAFETY COMPONENT OR PROTECTIVE DEVICE
FOR SUCH PURPOSES. Please refer to separate catalogs for OM-
RON's safety rated products.

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

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

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

¢ Outdoor use, uses involving potential chemical contamination or
electrical interference, or conditions or uses not described in this
document.

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

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

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

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING
SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING
THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO AD-
DRESS THE RISKS, AND THAT THE OMRON PRODUCT IS PROP-
ERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN
THE OVERALL EQUIPMENT OR SYSTEM.

PERFORMANCE DATA

Performance data given in this document is provided as a guide for
the user in determining suitability and does not constitute a warranty.
It may represent the result of OMRON's test conditions, and the users
must correlate it to actual application requirements. Actual perfor-
mance is subject to the OMRON 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 model 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 model numbers may be
assigned to fix or establish key specifications for your application on
your request. Please consult with your OMRON representative at any
time to confirm actual specifications of purchased products.

DIMENSIONS AND WEIGHTS

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

ERRORS AND OMISSIONS

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

PROGRAMMABLE PRODUCTS

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

COPYRIGHT AND COPY PERMISSION

This document shall not be copied for sales or promotions without
permission.

This document is protected by copyright and is intended solely for use
in conjunction with the product. Please notify us before copying or re-
producing this document in any manner, for any other purpose. If
copying or transmitting this document to another, please copy or
transmit it in its entirety.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. Z215-E2-01A-X

In the interest of product improvement, specifications are subject to change without notice.
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High-precision Visual Displacement Measurement System

Z300

2-Dimensional CCD is Built in. A New Type of
Displacement Sensor Utilizing the Best and Most
Up-to-date Image Processing Technologies.

Stable measurement of a transparent object or a glass.
A wide variety of sensor heads for enhanced detection possibilities.

OMRON's Z300 makes the notion that displacement sensors cannot perform stable measurement of a transparent object
or a glass a thing of the past. The newly-developed 2-dimensional CCD (S-CCD) incorporated in the Z300, combined with
upgraded performance of the controller, provides enhanced stability and accuracy in measurement of a transparent object.
The latest algorithm employed by the Z300 enables optimal sensitivity even if there is a big difference between the amount
of reflected light from the surface and that from the bottom of a glass.
Enhanced measurement area and a variety of high-resolution,
long-distance sensor heads greatly expand the range of

applications.

The Z300 is just another example of OMRON's ongoing
challenge to the limits of sensing possibilities.

Z300-S60
Super Long-range Model

Z300-S10 Z300-S5T

; ] Long-range Model High-precision Model 7300-S2T
Detection distance of 600 + 350 mm Detection distance of Detection distance of -
Super-precision Model
100 + 20 mm 50 £ 5 mm

Detection distance of
201 mm
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The innovative 2-dimensional CCD (S-CCD) is the key to the sensing performance.

The 2-dimensional CCD enables stable, high-speed
measurement.

CCD makes a difference in measurement of a
transparent object.

A conventional displacement sensor using a 1-dimensional
CCD cannot deal with flutter influence to the output. There-
fore, the sensor requires increased number of measurements
for signal averaging, which leads to slow response time. The
S-CCD with a 2-dimensional CCD has solved this disadvan-
tage, by splitting the measurement point into 60 lines for mea-
surement in finer detail. The value per each pixel is then
averaged to produce a reliable output, free from flutter influ-
ence caused by the object's surface condition. Stable detec-
tion and high-speed processing is thus possible with the Z300.

PSD sensor

A PSD sensor using dif-
fuse reflection is virtually
prevented from perform-
ing measurement due to
insufficient reflection dis-
tribution from the surface.
A sensor using the mirror
reflection method, on the
other hand, receives re-
flective light from the bot-
tom or background of the
object, which causes an
error in determining the
target position, impeding
accurate measurement.
CCD sensor

A CCD using the mirror re-
flection method is a solu-
tion. It can extract only the
light reflected off the sur-
face of the target. Accu-
rate measurement of a
transparent object is pos-
sible without being affect-
ed by reflected light from
the bottom or background
of the object.

PSD output Reflected light from
(position of mm the surface
light output from PSD) S ' /
S
$ )
. N
Reflected light
from the bottom

PSD —

R
Ogy,.
hY Sty

Receiver lens

' rd
P
I
<«—— Transparent object

Detecting reflect
light from the

surface
,

Reflected light from the surface

Reflected light
from the bottom

i Receiver lens

<«—— Transparent object

LT
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Monitoring as the object is being measured.

Measurement data can be recorded and played back.
Easy-to-see color display is another great feature of the Z300 (when connected to a color monitor). Monitoring at each key stage
including test and adjustment, operation, or maintenance greatly facilitates efficient, error-free measurement.

| Real-time monitoring

Digital monitor Image monitor Trend monitor

The measured value is displayed. The use of two Displays the position of measurement point as wellas  Continuous measurement values during a certain
colors: green for "Pass" judgement, and red for intensity of the reflected light. period of time are shown in chronological order.
"High/Low," enhances visual recognition of the Conveniently checks whether optimum measurement Changes in the measured values of a moving or
measurement result. is taking place. rotating object can be checked at a glance.

Monitoring during recording and playback

Test mode Conditions during Test mode can be NG (High/Low) judgement status is
recorded and played back recorded and played back.

Any desired number of measurement data can be Test measurement data obtained off-line can be Up to 20 in-line NG data (information including

stored for testing with a workpiece. saved for reference for actual in-line measurement. reflected light condition and measurement data) can

be recorded for workpiece analysis as well as for
troubleshooting.
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Interactive menus provide a variety of measurement functions.
Application menu

Settings for measurement methods are easily performed using the menu.
Just follow the guidance of the monitor screen.

Surface displacement

{
\‘I

{
Vi
Sy

Spot displacement

Maximum height

Groove/indentation

Q

Level difference

CF

Transparent object thickness

2

Expert menu

Expert menu is available for more advanced measurement. Detailed setting conditions can be conveniently programmed using

the menu.

Enhanced hold functions widen the scope of application.
With discrete hold functions equipped within the controller, the Z300 provides a variety of trigger (measurement timing) functions,

making otherwise difficult applications a reality — with ease.

Hold functions

Sampling hold Peak hold (bottom)
£ 1 £
5 5
3 3
e s
sE s%
52 Y g2 <~ Peak value
Oac 1 (s
amount 1 amount
i Bottom value -->
:
i — —
i Direction/Time Direction/Time
1
SN e S e
trigger trigger

Average hold Length hold

Peak to peak hold

Displacement

amount

3

Displacement
amount

%

—

Direction/Time

trigger

§ = 1 Averaga value é 1 ‘L ‘.f Length
/ I !
-5 i i
st SN /_\ . {]
—- —
Direction/ Direction/Time
Time
S e S e —
Selectable trigger function
1 Measurement trigger can be set to the controller for
g Sampling . L.
5. ~ Peak-i  i~Peakiopeak ~ desired measurement timing.
Y. "\
—
Direction/
Time

Optional trigger IZ>
function

Measurement
trigger
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Application

Measuring the thickness of transparent film Measurement of electrode position in the display module

e

Measuring the thickness of sheet Measurement of warping in transparent plastic

Inspecting the surface uniformity of a hard disk Shape measurement for welding robot control

Measuring tire or black rubber thickness Grinding measurement of a whetstone
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Controller
Z300-VC10EV3

Linear Sensor Conroller Z300-VC15EV3

K3AS

13 mor 18 m)

Sensor

Z300-S2T

Z300-S5T

Z300-S10

Z300-S60

(Up to 2 Sensors can be
connected.)

Ordering Information

Power Supply

Synchronization Sensor

Console
Z300-KP
(cable length: 2 m)

kg

Controller

Sensor Extension Cable
Z309-SC1R (cable length:
1.5m3m,6m,8m,

Monitor Cable
F150-VM (cable length: 2 m)

! BNC Jack
(Provided with F150-VM)

Monitor ----cceeeeeeen .

: Liquid Crystal Monitor
: F150-MO5L (pin input)

Name Item Model Remarks
Z300-S2T
Sensor Z300-S5T
Z300-S10
Z300-S60
Controller Z300-VC10EV3 NPN input/output
Z300-VC15EV3 PNP input/output
Console Z300-KP
Liquid Crystal Monitor F150-MO5L
Sensor Extension Cable Z309-SC1R (See note) Cable length: 1.5m,3m,6m,8m, 13mor 18 m
Monitor Cable F150-VM

Note: Specify the required cable length when ordering.
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Rating/performance
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Sensor: Z300-S2T/Z2300-S5T/Z2300-S10/Z2300-S60

Model

Measurement mode

Z300-S2T

Z300-S5T

Z300-S10

Z300-S60

Diffuse reflection | Mirror reflection

Diffuse reflection | Mirror reflection

Diffuse reflection | Mirror reflection

Diffuse reflection only

\

% /

/

LN

Distance to

20 mm

Light source

semiconductor laser
(Wavelength: 650 nm,
1 mW max., Class 2)

+5.2 mm (with beam cover | £50 mm +44 mm +100 mm +94 mm +600 mm
measurement center
attached: 16 mm)
Measurement range +1 mm +5 mm +4 mm +20 mm +16 mm +350 mm
(F.S.700 mm)
Visible-light Visible-light

Visible-light semiconductor laser
(Wavelength: 670 nm, 1 mW max., Class 2)

semiconductor laser
(Wavelength: 658 nm,
15 mW max., Class 3B)

Beam dimensions
(See note 1.)

20 pm X 300 pm (200 pm*) TYP.
(distance to measurement center)
* Measurement region

30 pm x 400 pm TYP.
(distance to measurement
center)

60 pm x 1000 pm TYP.
(distance to measurement
center)

0.3mmx 16 (10.3%)
mm (at 500 mm)
* Measurement region

Linearity

+0.05 %F.S.
(See note 2.)

+0.05 %F.S.
(See note 3.)

+0.1 %F.S. (See note 4.)

+0.07 %F.S.
(250 to 750 mm)
+0.1 %F.S.
(750 to 950 mm)
(See note 4.)

Resolution

0.4 pm
(See notes 5 and 6.)

0.4 pm
(See notes 7 and 9.)

1um
(See notes 7 and 8.)

8 um (at 350 mm)
40 pm (at 600 mm)

(See notes 7 and 8.)

Sampling period
(See note 10.)

540 ps

radius

@ Lights if the workpiece is close to the measurement center or is on the near side of the measurement center
S |NEAR indicator |and inside the measurement region.

_8 Flashes if the workpiece is outside the measurement region or if the density is excessive or insufficient.
©

= Lights if the workpiece is close to the measurement center or is on the far side of the measurement center and
3 | FAR indicator inside the measurement region.

= Flashes if the workpiece is outside the measurement region or if the density is excessive or insufficient.
Temperature charac- o o
teristic (See note 11.) +0.01 %F.8./°C

o | Degreeof IEC IP64 IEC IP67 IEC IP66

e protection

& | Ambient operating o . o . .

g S lllumination at light-receiving surface: 3,000 Ix max., incandescent light

@ | illumination

) et Operating: 0 to +50 °C, Storage: -15 to +60 °C (with no icing or condensation)

£ |temperature

c

© | Ambient humidity | Operating and storage: 35 % to 85 % (with no condensation)

g Vibration

w . 10 to 150 Hz (double amplitude: 0.35 mm) for 8 min. each in X, Y, and Z directions

resistance
Materials Unit: Die-cast aluminum; Cable sheathing: Heat-resistant chlorinated vinyl
Connector: Zinc alloy and brass

Cable length 2m ‘ 50 cm
Minimum bending 68 mm

Weight

Approx. 600 g
(Unit: Approx. 350 g)

Approx. 800 g (Unit: Approx. 600 g)

Approx. 800 g
(Unit: Approx. 700 g)

Accessories

3 ferrite cores, laser warning labels (English)

Note: 1.Defined at 1/e2 (13.5 %) of the density at the light center. Light may, however, be present outside this range and if the reflection factor of the light around the
workpiece is high compared to the workpiece, measurement may be affected.
2 . Error with respect to the theoretical line representing the displacement output for measurement of OMRON standard SUS blocks. The linearity varies with the

type of workpiece.

Z300
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8
9

. Error with respect to the theoretical line representing the displacement output for measurement of OMRON standard quartz glass. The linearity varies with

the type of workpiece.

. Error with respect to the theoretical line representing the displacement output for measurement of OMRON standard white alumina ceramics. The linearity

varies with the type of workpiece.

ex. Z300-S10

N
o
3
3

Digital output

80 mm

Distance
80 mm 120 mm

. Displacement conversion value for peak-to-peak of displacement output. These figures are for measurement of OMRON standard quartz glass (mirror reflec-

tion mode) or OMRON standard SUS blocks (diffuse reflection) at the measurement center.
In magnetic fields, it may not be possible to maintain resolution performance characteristics.

.These figures are for when the Sensor is connected to the Z300-VC10EV3/VC15EV3, the average number of measurements is 256, and M command RS-

232C output is used.

. Displacement conversion value for peak-to-peak of displacement output (for measurement of OMRON standard white alumina ceramic at the measurement

center).
In strong magnetic fields, it may not be possible to maintain resolution performance characteristics.

. With the Z300-VC10EV3/VC15EV3, at an average number of measurements of 64.
.With the Z300-VC10EV3/VC15EV3, at an average number of measurements of 512.

10.Value for measurement with 1 line (high speed) set in CCD Mode.
11.Value for measurement with the space between the Sensor and the workpiece (Z300-S5T/S10/S60: white alumina ceramic; Z300-S2T: quartz glass) secured

with an aluminum jig.
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Controller: Z300-VC10EV3/Z300-VC15EV3

ltem

mode

VISUAL mode

NON-VISUAL mode

Performance specifications

Number of Sensors
that can be mounted

2

Number of scenes

16

Image memory
function

NG images: 20 scenes max.; Surrounding images: 4
scenes max.; Workpiece display images: 4 scenes max.

Processing method

Gray center of gravity, edge centering

Edge centering

Pre-image processing

Noise removal, smoothing

None

Averaging/filtering

Average number of times (12 stages, 1 to 4096 times),
HPF (high pass filter)

Average number of times
(SLOW: 64 times; FAST: 1 time)

Light intensity
tracking function

Automatic (The light intensity tracking range can be
specified.)
Fixed (Select from 32 stages.)

Automatic (The light intensity tracking range can
not be specified.)
Fixed (Select either HIGH or LOW.)

Applications

Select from the following 8 types:

Surface displacement, spot displacement, maximum
height, groove/indentation, level difference, transparent
workpiece thickness, level difference (2 Sensors), or
thickness (2 Sensors).

Region specification

Region specification of line beam and displacement
direction is possible.

Two region
measurement modes

Absolute coordinate mode and relative coordinate mode

Hold functions

Sampling, peak, bottom, peak-to-peak, average, and length

Two Sensor
measurement modes

Simultaneous measurement and alternate
measurement

Measurement data

4 outputs per scene

1 output

Equations

The following operations are possible for outputs 0 to 3:
K+A, K-A, K+(A+B), K+(A-B), and K-(A+B)

A and B: Specified measurement points

K: Freed constant

Results output

Judgement output (HIGH, PASS, LOW, ERROR)
RS-232C output
Terminal block output

Measurement value output (measurement value)

EE RS-232C output

Analog output

Terminal block

Terminal block output
Analog output
11 input points: TRIGGER, HOLD-RESET, LD-OFF,
ALL-ZERO, ZEROO, ZERO1, RESET,
and DI 0 to DI 3
21 output points: DOO to DO20

LD-OFF

Input/Output Type

Z300-VC10EV3: NPN
Z300-VC15EV3: PNP

Monitor interface

1 channel (for pin jack or overscan monitor)

Analog output
resolution

The full scale for output can be divided into a maximum of 40000 gradations.
Resolution (See note.) * 0.25 mV (+5 V), 0.4 pA (4 to 20 mA)

Note: For measurement at an average number of times of 64 with an OMRON K3AS Linear Sensor Controller connected.

Z300
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ltem mode VISUAL mode NON-VISUAL mode
Supply voltage 21.6 to 26.4 VDC (including ripple)
Current consumption 1 A max. (with 2 Sensors connected)

Insulation resistance

20 MQ min. between all DC external terminals and GR terminal
(100 VDC Megger, with internal surge absorber removed)

Dielectric strength

1000 VAC, 50/60 Hz between all DC external terminals and GR terminal
(with internal surge absorber removed)

Leakage current

10 mA max.

Noise resistance

1500 Vp-p; Pulse width: 0.1 ps/ 1 ps; Rising edge: 1-ns pulse

Vibration resistance

10 to 150 Hz (double amplitude: 0.1 mm) for 8 min. each in X, Y, and Z directions

Shock resistance

200 m/s?, 3 times each in 6 directions

Ambient temperature

Operating: 0 to +50 ° C, Storage: -15 to +60 ° C (with no icing or condensation)

General specifications

Ambient humidity

Operating and storage: 35 % to 85 % (with no condensation)

Ambient environment

No corrosive gases

Ground

Ground the Z300’s ground terminal to less than 100 Q

Degree of protection

IEC60529 IP20 (in-panel)

Case material

Controller: ABS

Weight (including packaging)

Approx. 1300 g (Unit: Approx. 700 g)

Accessories 2 manuals, 1 resistor (250 €, 1/2 W)

Monitor
Monitor Liquid Crystal Monitor

Item Model F150-MO5L
Size 5.5 inches
Type TFT color liquid crystal
Resolution 320 x 240 dots
Input signal NTSC composite video (1.0 V /75 Q)
Supply voltage 20.4 to 26.4 VDC

Current consumption

Approx. 700 mA

Ambient temperature Operating: 0 °C to +50 °C, Storage: -25 °C to +65 ° C (with no icing or condensation)

Ambient humidity Operating and storage: 35 to 85 %RH (with no condensation)

Weight (including packaging) Approx. 870 g (Unit: Approx. 610 g)

Accessories Operation manual, 4 mounting brackets
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The Z300-S2T, Z300-Z5T and Z300-S10 Sensor Heads are
Class 2 Laser Products according to EN60825-1 (IEC60825-
1) and Class Il Laser Product according to FDA (21
CFR1040.10) (see note). The Z300-S60 Sensor Head is a
Class 3B and Class IlIB Laser Product, respectively. The
Z300 Series is meant to be built into final system equipment.
Pay special attention to the following precautions for the safe
use of the product:

Note: Europe: Class 2 and Class 3B of EN60825-1: 1994 = IEC60825-1: 1993
U.S.A.: Class Il and Class IlIB of FDA (21 CFR1040.10)

Z300-S2T | Z300-S5T | Z300-S10 | Z300-S60
Wavelength | 650 nm 670 nm 658 nm
Peak power | 1 mW max. 15 mW max.
Class 2 3B
i .| 7ms 17.5 ms
pulse duration
Period 0.5t0 10 ms 051025

ms

Precautions

(1)Use this product as specified in the operation manual. Oth-
erwise, you may be exposed to hazardous laser
radiation.

(2)The Z300 series radiates laser beams in the visible light
range. Do not expose your eyes directly to the laser radi-
ation. Ensure that the laser beam path is terminated dur-
ing use. If a mirror or shiny surface is positioned in the
laser beam path, ensure that the reflected beam path is
also terminated.

If the Unit must be used without terminating the laser beam
path, position the laser beam path so that it is not at eye
level.

(3)To avoid exposure to hazardous laser radiation, do not dis-
place nor remove the protective housing during operation,
maintenance, and any other servicing.

(4)The user should return the product to OMRON for all repair
and servicing.

(5)As for countries other than those of Europe and the U.S.A.,
observe the regulations and standards specified by each
country.

Warming up

After turning on the power, wait about 30 minutes before using
the equipment. The circuits are not stable after turning on the
power, and thus measured values tend to gradually drift.

Z300
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Dimensions (Unit: mm)

Sensor

Z300-S2T

Receiver

I} -
Optical axis / ‘ &
26.4
Reference plane 20 65 Two, 4.5-dia. holes
12 Receiver axis .16 Operation indicators
@)~ 4 17 dia.
57
Measurement center 4 i
<
N() ) 17z
I O
T N
8 —
\) ] +§ P © \ D/ \‘?}\ ]
| OR P 8 8 P
Light 1 < - \(\,"f
Monitor ]
g &
\[ ®
Emission axis

\ Emitter

Reference plane

Vinyl-insulated round cable 6.8 dia.
Standard length: 2 m

} Connector

Z300-S5T

Reference plane

Operation indicators
8 4.5 dia.
I

| : T
x
|3 1 .
‘ Optical
axis l
Three, 4.5-dia. holes
<~—50 80
4 70
Emission axis 95
Measurement ¥
center 4 < Y
21\‘7 ©o te]
L T —
I
© r

it
Receiver -
axis

100

=

69

Reference plane

Vinyl-insulated round cable 6.8 dia.
Standard length: 2 m

(15)

Connector

Z300-S10

Reference plane

/
T :

36—

Three, 4.5-dia. holes

70

g
IN
'
@
s

Operation indicators
8 4.5 dia.

/i

° m
ﬂ

@

@

o

S

o

X,

25— ?

~116.4-<
(o]
14
|

Receiver ™ ~_
axis =

Reference plane

o

o5,

69

, R

(15)

100

L]
|

Vinyl-insulated round cable 6.8 dia.
Standard length: 2 m

Connector
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2300'360 Optical +
‘ axis <8500 o6, M4 holes
| T
T’i’i’i’i’ 8 T (0.5:1)
=] w
| 7 el
! Reference plane
600 75
5,1 65 Operation indicators
28 47 ‘ 6-R1 8
R2 ‘
21 dia.
| 21 dia.
Receiver [
axis [}
AN 15
A i i
- o | @
o =
Measurement ® o
center o o 0
-~ Emission < N
. e axis E 3
~
N = N ° o
= - - - —
; =2
. 7 Reference %L 1 % & = i
plane /' — L] L
57 L\
2
Connector

Vinyl insulated round cable 6.8 dia.
Standard length: 500 mm

Controller

Z300-VC10EV3
Z300-VC15EV3

142.6

5

Indicators

T
omron
#2%0conmousn

Connector

12.5 dia.
o 9 ©
k=1 s 2 T
’}i =TI~
NN 7
v
—r<4.1 =
8 10 Four, 4.5-dia.
-+~ 50—~ (66.5) —~ 185 holes
Console LCD monitor
Z300-KP F150-MO5L
Mounting plate thickness:
- 1.6t04.8
*#(46 max.)
= = s
T ﬂMounting bracket
~——50— 1.5#13% 5 ©
2 8 T 2
g

?«12 dia.
NN

—

2000

10

l<—(100)—>i

185

m @ OO

~—174——»

42.2

Panel opening dimensions

(5.5)

50 min.

A

- SN |
onitor cable (F150-VM

Tolerance: +1 mm
The dimensions in parentheses are reference values.

133

5495 mm

le——175.55 ™ —|
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. Q01E-EN-02 In the interest of product improvement, specifications are subject to change without notice.
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Profile Measuring System

Z500

OMmRON

OMRON's original line beam method provides a

complete solution to profile measurement problems.
Conventional non-contact measurement of the profile of an object commonly
uses a displacement sensor to measure the height of the object, by moving the
object or the sensor.

However, this system has several disadvantages, such as lower measurement
accuracy resulting from object or sensor movement as well as high system con-
struction cost.

By utilizing a unique wide beam method and 2-dimensional CCD, OMRON's
Z500 eliminates these problems.

Through its capability of measuring a diversely-shaped objects in a stable man-
ner, the Z500 can meet a variety of application needs.

High-Precision Sensor that Measures and
Displays an Object's Profile.

Principle of line beam method
A wide beam is applied to the object to be measured. A 2-dimensional CCD receives
the reflected light to measure the 2-dimensional profile of the object.

Laser

Projector
lens

Application

Measurement of connector pin  Height measurement for cream- Rivet height measurement Door gap measurement

configuration soldered joint on PCB

Z500
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Measures the shape of object instantly.
A complete solution to the disadvantages of conventional
measurement systems.

Measurement by displacement sensor

Displacement f—
sensor

Personal computer/PLC

Judgment/
measurement
Output

Sensor Head

There is nothing for a conventional
measurement system but to make the best of it,

Workpiece or we have to give up measurement.

Moving

Increased system construction cost
Measurement accuracy deterioration
caused by movement of object or
sensor and data processing.
Measurement takes a long time.

Problems to be resolved

» Object or sensor needs to be moved.

* Personal computer or other device is
required for measurement data processing.

Judgment/
measurement
Output

Sensor Head

Workpiece
Monitor

Enjoy the following advantages from Z500 !

« Moving the object or sensor is no longer necessary.

* Various data processing and calculation functions are
performed automatically.

Lower system construction cost
Higher measurement accuracy
Shorter measurement time

Four types of monitor screens

Measurement data can be displayed on 4 types of monitor screens.

Accurate and stable measurement.
OMRON's original 2-dimensional SW-CCD and multiple light
intensity control system enable stable measurement of ob-
jects with round shape and other surface conditions.

A variety of measurement items.

Various measurement items, such as level difference, width,
and edge position, can be selected depending on the specific
application.

Permitting simultaneous measurement of up to 8 items, the
Z500 is applicable to various measurement purposes.

2-point level difference (Step: 2 pts)

Width

Edge position

These screens enable analysis and evaluation of measurement data from various viewpoints.

Profile monitor

Time-series change of profile (data
on cross section height) can be
checked on a 3D gray scale image.

Image monitor

Both measurement data and
profile image can be checked
at the same time.

Digital monitor

Two or more measurement
data can be checked at the
same time.

Trend monitor

Time-series change of mea-
surement data can be
checked.
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System configuration

Power Supply Synchronization Sensor

iy !

Console
Z300-KP
(cable length: 2 m)

Controller

Linear Sensor Controller ~ £500-MC10E
K3AS Z500-MC15E

Monitor Cable
F150-VM (cable length: 2 m)

Sensor Extension Cable
Z309-SC1R (cable length:
1.5m,3m,6m,8mor 13 m)

BNC Jack
(Provided with F150-VM)

Lot Monitor e .

Liquid Crystal Monitor
: F150-MO5L (pin input)

Sensor : -
Z500-SW2T (cable length:2m) : .
Z500-SW6 (cable length: 0.5 m) - : A

Z500-SW17(cable length: 2 m)
(Up to 2 Sensors can be connected.) -

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

Ordering Information

Name Item Model Remarks
Z500-SW2T Cable length: 2 m

Sensor Z500-SW6 Cable length: 0.5 m
Z500-SW17 Cable length: 2 m
Z500-MC10E NPN input/output

Controller
Z500-MC15E PNP input/output

Console Z300-KP —_—

Liquid Crystal Monitor F150-MO5L —

Sensor Extension Cable Z309-SC1R (See note) Cable length: 1.5m,3m,6m,8mor 13 m

Monitor Cable F150-VM Cable length: 2 m

Note: Specify the required cable length when ordering.
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Sensor Z500-SW2T/-SW6/-SW17

Model

Measurement mode

Z500-SW2T Z500-SW6

Z500-SW17

Diffuse reflection | Mirror reflection | Diffuse reflection | Mirror reflection | Diffuse reflection

Mirror reflection

N

ltem . ——— | . —
Distance to 20 mm
5.2 mm (with beam cover | 50 mm 44 mm 100 mm 94 mm
measurement center .
attached: 16 mm)
Measurement range +0.8 mm +5 mm +4 mm +20 mm +16 mm

Light source

Visible-light semiconductor laser
(See note 10)

(Wavelength 650 nm,

1 mW max., Class 2)

Visible-light semiconductor laser
(Wavelength 658 nm, 15 mW max., Class 3B)

Beam dimensions (See note 1)

Reference distance:
30 pm x 24 mm TYP.
(Measurement region: 6 mm)

Reference distance:
20 pm x 4 mm TYP.
(Measurement region: 2 mm)

Reference distance:
60 pm x 45 mm TYP.
(Measurement region: 17 mm)

. . +0.1 %F.S. +0.1 %F.S. o
Linearity (See note 3) (See note 2) +0.1 %F.S. (See note 4)
Resolution 0.25 pm (See notes 5 and 6) 0.3 pm (See notes 7 and 8) ‘ 1 pum (See notes 7 and 8)

Sampling cycle

9.94 ms

LED indicators
(LASER indicator)

Lit while laser is ON.

Temperature characteristic
(See note 9)

0.01 %F.S./°C

Degree of protection | IEC IP64 IEC 1P66
Environ- ﬁumrg:ﬁgtigseratmg lllumination at light-receiving surface: 3,000 Ix max., incandescent light
?::?sttance Ambient temperature | Operating: 0 to +50 °C, Storage: -15 to +60 °C (with no icing or condensation)
Ambient humidity Operating and storage: 35 to 85 % RH (with no condensation)
Vibration resistance |10 to 150 Hz (single amplitude: 0.35 mm) for 80 min. each in X, Y, and Z directions
Unit: Die-cast aluminum
Materials Cable sheathing: Heat-resistant chlorinated vinyl
Connector: zinc alloy and brass
Cable length 2m ‘ 0.5m ‘ 2m
Minimum bending radius 68 mm

Weight (including packaging)

Approx. 600 g Approx. 700 g
(Unit: Approx. 350 g) (Unit: Approx. 600 g)

Approx. 800 g

(Unit: Approx. 600 g)

Accessories

3 ferrite cores, laser warning labels (English)

Note: 1 .Defined at 1/e? (13.5%) of the density at the light center. Light may, however, be present outside this range and if the reflection factor of the light around the
workpiece is high compared to the workpiece, measurement may be affected.
2 .Error with respect to the theoretical line representing the displacement output for measurement of OMRON standard quartz glass. The linearity varies with

the type of workpiece.

3 . Error with respect to the theoretical line representing the displacement output for measurement of OMRON standard SUS blocks. The linearity varies with the

type of workpiece.

4 .Error with respect to the theoretical line representing the displacement output for measurement of OMRON standard white alumina ceramics. The linearity
varies with the type of workpiece.

* Z500-SW17
120 mm et

Digital output

®
S
3
3

Distance
120 mm

5 . Displacement conversion value for peak-to-peak of displacement output. These figures are for measurement of OMRON standard quartz glass (mirror reflec-
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7.

8

9

tion mode) or OMRON standard SUS blocks (diffuse reflection mode) at the measurement center. In strong magnetic fields, it may not be possible to maintain
resolution performance characteristics.

.These figures are for when the Sensor is connected to the Z500-MC10E/MC15E, the average number of measurements is 16. Measurement data are sent

to PC via RS-232C cable for calculation of their average values.
Displacement conversion value for peak-to-peak of displacement output (for measurement of OMRON standard white alumina ceramic at the measurement
center). In strong magnetic fields, it may not be possible to maintain resolution performance characteristics.

. With the Z500-MC10E/MC15E, at an average number of measurements of 64. Measurement data are sent to PC via RS-232C cable for calculation of their

average values.

.Value for measurement with the space between the Sensor and the workpiece (white alumina ceramic) secured with an aluminum jig.

10.Higher power laser type (Class 3B) is also available. For further information, please contact us.

Z500
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Controller Z500-MC10E/MC15E
Model Z500-MC10E Z500-MC15E
ltem Input/Output Type NPN PNP
Number of Sensors that can be mounted | 2
Number of scenes 16
Light intensity tracking | Automatic (The light intensity tracking range can be specified)/Fixed (Select from 31 stages)/
function Multiple (The light intensity range can be specified)
Measurement item Select from the following 8 types:
Height, Step: 2 pts, Step: 3 pts, Edge position, With, Edge center, Peak/Bottom, Define
Region specification Region specification of line beam and displacement direction is possible.
Number of data to be stored | 2048 points max.
Perfor- [ Trigger function Free/External 1/External 2/Auto
mance Judgment output
f _ L]
oo RS-232C output
ions ;
Result tout Terminal block output
esufts outpu o Measurement value output (measurement value)
» RS-232C output
Analog output
. 11 input points: TRIGGER, LD-OFF, RESET, D10 to D17
Terminal block bl B
21 output points: DO0 to DO19, GATE
Monitor interface 1CH (for pin jack or overscan monitor)
Analod outout resolution The full scale for output can be divided into a maximum of 40,000 gradations.
g oulp Resolution (See note): 0.25 mV (5 V), 0.4 pA (4 to 20 mA)
Power supply voltage 21.6 t0 26.4 VDC
Current consumption 1 A max. (with 2 Sensors connected)
. . 20 MQ min. between all DC external terminals and GR terminal (100 VDC megger)
Insulation resistance o
(with internal surge absorber removed)
. . 1000 VAC, 50/60 Hz between all DC external terminals and GR terminal
Dielectric strength S
(with internal surge absorber removed)
Leakage current 10 mA max.
Noise resistance 1500 Vp-p; pulse width: 0.1 us/1 us, Rising edge: 1-ns pulse
General | Vibration resistance 10 to 150 Hz (double amplitude: 0.1 mm) for 8 min. each in X, Y, and Z directions
?pecmca- Shock resistance 200 m/s2, 3 times each in 6 directions
ions
Ambient temperature Operating: 0 to +50 °C, Storage: -15 to +60 °C (with no icing or condensation)
Ambient humidity Operating and storage: 35 to 85 %RH (with no condensation)

Ambient environment

No corrosive gases

Ground

Ground the Z500's ground terminal to less than 100

Degree of protection

IEC IP20 (in-panel)

Material

Unit: ABS

Weight (including packaging)

Approx. 1300 g (Unit: Approx. 700 g)

Accessories

2 manuals, 1 resistor (250 Q, 1/2 W)

Note: For measurement at an average number of times of 64 with an OMRON K3AS Linear Sensor Controller connected.
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Monitor
Monitor Liquid Crystal Monitor
Item Model F150-MO5L
Panel size 5.5 inches
Panel type TFT color liquid crystal
Resolution 320 x 240 dots
Input signal NTSC composite video (1.0 V/75 Q)

Power supply voltage

20.4t026.4 VDC

Current consumption

Approx. 700 mA

Ambient temperature

Operating: 0 to +50 °C, Storage: -25 to +65 °C (with no icing or condensation)

Ambient humidity

Operating and storage: 35 to 85 %RH (with no condensation)

Weight (including packaging)

Approx. 870 g (Unit: Approx. 610 g)

Accessories

Operation manual, 4 mounting brackets

Laser Safety

The Z500-SW2T Sensor Head is a Class 2 Laser Product ac-
cording to EN60825-1 (IEC60825-1) and Class Il Laser Prod-
uct according to FDA (21 CFR1040.10) (see note). The
Z500-SW6 and Z500-SW17 Sensor Heads are Class 3B and
Class IlIB Laser Products, respectively. The Z500 Series is
meant to be built into final system equipment. Pay special at-
tention to the following precautions for the safe use of the
product:

Note: Europe: Class 2 and Class 3B of EN60825-1: 1994 = IEC60825-1: 1993
U.S.A.: Class Il and Class IlIB of FDA (21 CFR1040.10)

Z500-SW2T Z500-SW6/Z500-SW17
Wavelength 650 nm 658 nm
Maximum pulse duration | 10 ms 17.5 ms
Cycle 0.5to 10 ms 0.5t0 25 ms
Peak power 1 mW max. 15 mW max.
Class 2 3B

Dimensions (Unit: mm)

(1)Use this product as specified in the operation manual. Oth-
erwise, you may be exposed to hazardous laser radiation.

(2)The Z500 series radiates laser beams in the visible light
range. Do not expose your eyes directly to the laser radi-
ation. Ensure that the laser beam path is terminated dur-
ing use. If a mirror or shiny surface is positioned in the
laser beam path, ensure that the reflected beam path is
also terminated. If the Unit must be used without terminat-
ing the laser beam path, position the laser beam path so
that it is not at eye level.

(3)To avoid exposure to hazardous laser radiation, do not dis-
place nor remove the protective housing during operation,
maintenance, and any other servicing.

(4)The user should return the product to OMRON for all repair
and servicing.

(5)As for countries other than those of Europe and the U.S.A,,
observe the regulations and standards specified by each
country.

Sensor
Z500-SW2T

Optical axis/ QT

204 Reference plane 20 65
¢

W2l Reception axis (1‘-)6.

\ Measurement center  \ |[* 2 : 57
Receiver i

1 ) & \ o

.39 ) ~ \\v

':"':L 9 | i

Light - N \“Lri
o\ Y Monitor /

Emission axis

Emitter
Reference plane

Vinyl-insulated round cable 6.8 dia.

Standard length: 2 m

Two, 4.5-dia. holes

Operation indicators
o4 17da.
<t /

o
1 )

/

el
ol

Connector
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Reference plane
|
' )
N i )
T ™)
! \Optical axis
50 80 Three, 4.5-dia. holes
72
Measurement center 4 70 Operation indicators
8 "
[~ 21 dia.
= o
el Z
- & =
‘ i i=1
ol [\_Emitter 3 ] I:I
Qif < N~ -
@ LTS 2
N Reception axis
Receiver Reference plane //
16.9 45.1
227,
Vinyl-insulated round cable 6.8 dia.
Standard length: 0.5 m Connector
Sensor Liquid Crystal Monitor
Reference plane Mounting plate thickness:
| 1.6t04.8
i 93[ (46 max.)
i Uit - 8| ¥
! \ Optical axis
100 80 Three, 4.5-dia. holes
72
4 70 Operation indicators
Measurement center 95 8
= = 21 dia.
= [
s} bt
- o ey Tolerance: =1 mm
The dimensions in parentheses are
N ) provided for reference.
I Pe 1 { o 3
@ . S ~. [ Panel opening dimensions
N Reception axis ©
Receiver Reference plane / =
133.5+¢5™
16.9 45.1
227,
Vinyl-insulated round cable 6.8 dia.
Ci t +9.5mm
Standard length: 2 m onnector 175.5:g5mn—|
Controller Console
=
142.6
195
Indicators
e —
= Connector
12.5 dia.
8%
B =1 ==
SR
\ 0
E U o
LI 4.1 — '
84Jk T :Four 4.5-dia. holes
+—50—~——(66.5) —~ 185

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. Q02E-EN-02

In the interest of product improvement, specifications are subject to change without notice.
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Welding Bead Sensor

Z510

* Inspect for welding flaws by measur-
ing the bead shape.

e Accumulate and output the profile da-
ta. Greatly simplify the management
of welding bead quality.

¢ The high-speed 10-ms measurement
period allows 100% in-line inspection.

* Automatic light intensity (brightness)
adjustment provides stable measure-
ment of fluctuating metal surfaces.

* The compact sensor head contains
both the transmitter and receiver, so
mounting space is not an issue.

In-line Inspection of Welding Beads

Improve quality by performing 100% inspection of weld strength uniformity.
k_‘ﬁi

Display the Inspection Results or 3D Shape Data

Flatness OK ( 0/ 201)
Step :—0000. 51846 mm PASS
Depth:Bead :—00

Gal t +0
Flatness H .
PEAK-BTM : +0000. 50820 mm

Length :+0000. 25458 mm

ESC: Back SFT + ENT/ESC : Save/Load

Detect Various Bead Flaws

' 4 Wide laser beam for
RN fast, highly accurate

Cracks or pinholes

inspections
e P

Gaps in the weld
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Sensors

Z510-SW2T (0.5-m cable)
Z510-SW6 (0.5-m cable)
Z510-SW17 (0.5-m cable)

Controllers

Z510-WC10E
Z510-WC15E

Power supply

Console

Z300-KP
(2-m cable)

Sensor Extension Cables
Z519-SCIR (1.5m,3m, 6 m,8m, 13 m, or 18 m)
Specify the required cable length when ordering.

F150-VM

Specifications

Monitor Cable (2 m)

BNC Jack

(Included with the F150-VM)

I

F150-MO5L
Color Liquid Crystal Monitor
(pin input)

Use the Monitor to check
the image and display
menus when making

Controllers:

Z510-WC10E and Z510-WC15E

General Specifications

Characteristics

ltem

Specification

Number of Sensors

Up to 2 Sensors can be connected.

consumption

20 MQmin. (at 100 V DC) between DC exter-

Irnspltatlr:)n nal terminals and GR terminal

esistance (with internal surge absorber removed)

Dielectric 1,000 VAC, 50/60 Hz between DC external ter-
minals and GR terminal (with internal surge

strength absorber removed)

Leakage current

10 mA max.

Noise resistance

1,500 Vr-p; pulse width: 0.1 us/1 ps; rising
edge: 1-ns pulse

Vibration
resistance

10 to 150 Hz (double amplitude of 0.1 mm)
for 8 minutes each in the X, Y, and Z direc-
tions

Shock resistance

200 m/s2 3 times each in 6 directions

Operating: 0 to 50° C (with no icing or con-

tracking function

Item Specification Number of scenes |16
Supply voltage |21.6 to 26.4 VDC Light intensity Automatic (The Iight. intensity tracking
Current 1 A max. (with 2 Sensors connected) range can be specified.)

Fixed (Select one of 31 stages.)

Select one of the following 6 items:

Measurement Deviation from reference surface, Bead

items height, Width, Bead change, Peak/Bottom,
Inspection length

Region A region can be specified in the direction of

specification the line beam.

Data storage

2,048 points max.

Trigger function

Free-run, External 1, External 2, or Auto

Results output

* Judgement output
RS-232C output
Terminal block output

* Measurement value output

(measurement value)
RS-232C output
Analog output

Ails densation) o 8 input points: TRIGGER, LD-OFF, RE-
temperature Storage: -15 to 60° C (with no icing or con- SET DIO. and DI4 to DI7
i Terminal block — o e T
. densatllon) . 12 output points:DOO0 to DO5, DO8, DO15,
Ambient Operating and storage: 35% to 85% (with no DO17 to DO19, and GATE
humidity condensa.tlon) Monitor interface |1 channel (for pin jack or overscan monitor)
Atmosp.here No corrosive gases The full-scale output can be divided into
Grounding Less than 100 Q Analog output 40,000 gradations max.
Degree of IEC60529 I1P20 (In-panel) resolution Resolution (See note.): 0.25 mV (x5 V)
protection 0.4 YA (4 to 20 mA)
Material Case: ABS Weight Approx. 700 g (Controller only)
Note: This resolution is for measurements with an OMRON K3AS Linear Sen-
sor Controller connected and values averaged over 64 measurements.
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Sensors: Z510-SW2T, Z510-SW6, and Z510-SW17

Sensor model Z510-SW2T Z510-SW6 Z510-SW17
Mirror reflection | Diffuse Diffuse Mirror reflection | Diffuse Mirror reflection
reflection reflection reflection
Measurement mode Q %j @ %j E
. 20mm (16 mmwith (5.2 mm 50 mm 44 mm 100 mm 94 mm

Measurement distance at center bg?m cover mount-
e

Measurement range 0.8 mm 5 mm 4 mm 20 mm +16 mm

Light source

Visible semiconductor laser
(Wavelength: 670 nm, 15 mW
max., class 3B)

Visible semiconductor laser

(Wavelength: 658 nm, 15 mW max., class 3B)

Beam dimensions (See note 1.)

20 um x 4 mm typical at the ref-
erence distance
(2-mm measurement region)

30 um x 24 mm typical at the ref-
erence distance
(6-mm measurement region)

60 um x 45 mm typical at the ref-
erence distance
(17-mm measurement region)

. . 40.1% F.S. #0.1% F.S. 10.1% F.S. (See note 4.)
Lz (See note 2.) |(See note 3.)
Resolution 0.25 um (See notes 5 and 6.) 0.3 um (See notes 7 and 8.) |1 um (See notes 7 and 8.)

Sampling period

9.94 ms

LED indicator (Laser indicator)

Lit when the laser is ON.

Temperature characteristic
(See note 9.)

0.01% F.S./°C

Degree of protec-
tion

P64

IP66

Ambient operat-
ing illumination

lllumination at light-receiver surface: 3,000 Ix max. (incandescent light)

Environmen-

. Ambient tempera-
tal resistance

ture

Operating: 0 to 50° C (with no icing or condensation)
Storage: -15 to 60° C (with no icing or condensation)

Ambient humidity

Operating and storage: 35% to 85% (with no condensation)

Vibration (de-

10 to 150 Hz (double amplitude of 0.35 mm) for 8 minutes each in the X, Y, and Z directions

struction)
Controller: Die-cast aluminum
Materials Cable sheathing: Heat-resistant PVC
Connector: Zinc alloy and brass
Cable length 0.5m
Minimum bending radius 68 mm
Weight Approx. 350 g |Approx. 600 g
Note: 1. The minimum light intensity at the edges of the beam is defined as 1/e? (13.5%) of the intensity at the center of the beam. Some light will

scatter beyond this beam region and the measurement may be affected if the immediate vicinity around the workpiece is highly reflective.

2.

linearity may vary depending on the workpiece being used.

3.

The linearity may vary depending on the workpiece being used.

magnetic field.

. This is the error with respect to the theoretical line of the displacement output when mea-
suring the standard OMRON white alumina ceramic. The linearity may vary depending on
the workpiece being used.

. This is the displacement output’s peak-to-peak displacement conversion value. These fig-
ures are for measurement of the standard OMRON quartz glass (mirror reflection) or stan-
dard OMRON stainless-steel block (diffuse reflection) at the center of the measurement
region. The resolution performance characteristics may not be met when operating in a

This is the error with respect to the theoretical line of the displacement output when measuring the standard OMRON quartz glass. The

This is the error with respect to the theoretical line of the displacement output when measuring a standard OMRON stainless-steel block.

Z510-SW17
120 mm
80 mr?] %% max.

was transmitted to a PC through an RS-232C connection for storage and processing.

RON white alumina ceramic at the center of the measurement region.)
The resolution performance characteristics may not be met when operating in a strong magnetic field.

was transmitted to a PC through an RS-232C connection for storage and calculations.

gomm 2o mm_ Distance

. These figures are for Sensors connected to a Z510-WC10E or Z510-WC15E and averaged over 16 measurements. The averaged data

. This is the displacement output’s peak-to-peak displacement conversion value. (These figures are for measurement of the standard OM-

. These figures are for Sensors connected to a Z510-WC10E or Z510-WC15E and averaged over 64 measurements. The averaged data

. This is the value measured when the gap between the Sensor and workpiece (white alumina ceramic) is fixed with an aluminum jig.

Z510
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. QO3E-EN-02 In the interest of product improvement, specifications are subject to change without notice.
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Multi-Dimensional Sensor

Z550

¢ Inline profile inspections for workpiec-
es made of metal, plastic, or other ma-
terials all at one time

Features

Long distance:
210 mm:

Measurement
height: 60 mm

High-precision Measurements Over a Wide Area

Height of measurement range: 60 mm, width of measurement range:

70 mm

Cross-sectional )
Moving the Sen

OMRON's unique 2-dimensional SW-CCD element and light
sensitivity control ensure consistent measurements even on
workpieces with curves and other surface shapes.

Complete Measurement Menus

Menu selections include items for measuring heights, 2- or 3-pt
steps, edge positions, widths, edge centers, peaks/bottoms, cross-
sectional areas, inclinations, average roughness, and maximum
roughness. There are also menu items for user-defined continuous
measurements (unrestricted calculations), trigger measurements,
and logging measurements.

Image Monitor

This window is a conceptualization and not an actual window.

99.60ms

Sen0

v
peac [
—Sen1

re [

Zero's OFF

Workpiece shape and measurement
results can be checked at a glance.

Turn

Height
Width Pt

sectional area

Inclination

into precise humeric
evaluation criteria!

Profile Monitor

This window is a conceptualization and not an actual window.

div T 0.996 [s]
V:0.1250(mm] B

Thru
99.60ms
Sen0 ¥ mm

S+«/—: Display S+ENT: Adjust
Profiles that change sequentially as

the workpiece moves can be checked
through images with 3-D shading.




Specifications

OMmRON

Z550-MC10/MC15 Controller

Model

Z550-MC10 Z550-MC15

1/0 type

NPN PNP

Power supply voltage

21.6t026.4V DC

Current consumption

1 A max. (with 2 sensors connected)

Insulation resistance

Between the group of external DC terminals and the ground terminal: 20 MQ max. (at
100 V DC ) (when the built-in surge absorber is removed)

Dielectric strength

Between the group of external DC terminals and the ground terminal: 1000 V AC at 50/60 Hz
(when the built-in surge absorber is removed)

Leakage current

10 mA max.

Noise resistance

1,500 Vp-p; Pulse width: 0.1 ms/1 ms; Rising edge: 1-ns pulse

Vibration resistance

10 to 150 Hz (at a double amplitude of 0.1 mm) for 8 minutes each in the X, Y, and Z directions

Shock resistance

200 m/s?; 3 times each in 6 directions

Ambient temperature 0 to +50 °C at operation, -15 to +60 °C at storage (no icing or condensation)
Ambient humidity Operating and storage: 35% to 85% (no condensation)

Ambient environment No corrosive gases

Ground D-type ground (ground resistance of 100 W or less) * conventional class 3 ground
Degree of protection IEC60529 IP20 (in-panel)

Materials Console: ABS

Weight Approx. 0.7 kg

Number of connectable sensors

Up to two Z550-SW70 sensors can be connected.

Number of scenes

16

Averagin number

9 levels (1 to 256 times)

Sensor control

6 levels (varies depending on the sensor)

Area specification function

Available

Control of quantity of light

Multi-sensitivity adjustment (dynamic range or sampling interval takes precedence)
fixed sensitivity, automatic sensitivity adjustment

Measurement time™

100 ms (at fixed sensitivity)

120 ms (at automatic sensitivity)

100 ms to 250 ms (when sampling interval takes precedence)
100 ms to 620 ms (when dynamic range takes precedence)

Run Mode

Continuous measurement or trigger measurement

Image pre-processing

Noise removal

Measurement pre-processing

Interpolation processing, filter processing, Inclination compensation processing, Height and
position compensation processing

Detection method

Height position method, Reflectance method

Measurement item

Height, Step: 2 pts, Step: 3 pts, Edge position, Width, Edge center, Peak/Bottom, Cross-sec-
tional area, Inclination, Roughness, User-defined

Logging function

The measurement results of up to 3,000 measurements can be stored. (It is possible to select
the number ofmeasurements after which the measurement results will be stored.)

Output pre-processing

Forced zero, Offset/span adjustment

Profile data output

Up to 1024 height profiles can be output in one batch.
The output format may be either ASCII code or binary format (when sending via XMODEM)

Results output

Terminal block: Judgment result
Analog: Measurement result
RS-232C: Measurement result, judgment result, profile data

Screen display

Image monitor, Trend monitor, Digital monitor, Profile monitor

Tool function

Peripheral image display function, test measurement function

Terminal blocks

11 input points: TRIGGER, LD-OFF, RESET, DIO to DI7
21 output points: DO0 to DO19 and GATE

RS-232C (Baud rate)

Up to 115 kbps (at XMODEM transmission, external trigger measurement) Normally 38.4 kbps

Monitor interface

1 channel (for pin jack or overscan monitor)

Analog output resolution

The full output scale can be divided into a maximum of 40,000 divisions.
Resolution?: 0.25 mV (5 V), 0.4 mA (4 to 20 mA)

" The sampling interval varies depending on the measurement settings. Check the actual sampling interval on the image monitor.
2 When performing measurement taking the average of every 64 measurements with an OMRON K3AS linear sensor controller connected.
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Z550-SW70 Sensor

Sensor installation

Diffuse reflection only

Reference distance
(direction of height)

210 mm (for 60-mm measurement range mode)

Measurement Direction of width

70 mm (at 200 mm-reference distance)

range Direction of height™

+30 mm max. (for 60-mm measurement range mode)

Light source

Visible semiconductor laser (wave length: 658 nm, 15 mW max, class 3B)

Beam dimensions™

120 pm x 75 mm typical at the 200 mm-reference distance

Resolution in the direction of width™ 0.1 mm
Resolution in the direction of height™ 10 ym
Linearity in the direction of height™® +0.5% F.S.

LED indicator lamp

Lit when the laser is on

Temperature characteristic™

0.1% F.S./°C

Operation envi- | Degree of protection | IP66
ronment robust- [ Ambient operating | lllumination at light-receiving surface: 3,000 Ix max., incandescent light
ness illumination
Ambient temperature | 0 to +50°C at operation, -15 to +60°C at storage (no icing)
Ambient humidity Operating and storage: 35% to 85% (no condensation)
Vibration (durability) | 10 to 150 Hz (at a double amplitude of 0.35 mm) for 8 minutes each in the X, Y, and Z direc-
tions
Materials Body: Aluminum die-cast
Cable sheathing: Heat-resistant PVC
Connector: Zinc alloy and brass
Cable length 0.5m
Minimum bending radius 68 mm
Weight Approx. 550g
Accessory CLASS 3B Warning label (IEC60825-1: 1993 +A1: 1997) x 2

"= For 60-mm measurement range mode

2 Defined as 1/e2 (13.5%) of the central light intensity. Leakage of light is also present in areas other than those defined. Thus, there are some influences in cases
where the reflection factor of the area surrounding the workpiece is higher than that of the workpiece itself.

"% When an OMRON-standard workpiece (alumina ceramics) is placed at 200-mm distance, and edge position is measured. 60-mm measurement range mode is
used. The average of 16 measurements is taken. Note that the resolution performance may not be satisfied in the presence of strong magnetic fields.

"4 When an OMRON-standard workpiece (alumina ceramics) is placed 200-mm away and the average height of all lines is measured. The measuring range is 60
mm and the average of 16 measurements is taken. Resolution performance, however, may not be satisfied in the presence of strong magnetic fields.

5 The error in relation to an ideal straight line when the average height of all lines on an OMRON-standard workpiece (alumina ceramics) is measured. The measuring
range is 60 mm. The degree of linearity may change depending on the workpiece.

60-mm Range Mode

@
<3
3
3

3 ndino fexbiq

“" 105%F.S. max.

o

0mm 60 mm

Distance

6. The value obtained at measurement with the space between the sensor and the workpiece fixed with an aluminum jig. The measurement range is 60 mm.

Z550
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. Z192-E2-01-X In the interest of product improvement, specifications are subject to change without notice.
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Smart Sensors (Inductive Displacement Type)

ZX-E Series

Smart Sensors that use the eddy current method
are now available. Develop new applications with
sub-micron sensing technology.

S5

Designed to meet your measurement needs

What's innovative about the ZX-E sensor is that the same ampli-
fer unit can be attached to any one of five sensor headds; It's sim-
ply a matter of selecting the sensor head that best suits your
measurement application. And there's total compatibility between
all sensor heads and the amplifier, making maintenance quick
and easy.

Plug & Play Concept

All sensor heads are fully compatible to the amplifier unit and can
be selected based on application. Also for maintenance reason it
is more efficient and cost saving to replace only the sensor head.

Simply Linearity Adjustment

With the ZX-E it is 0% 50% 100%
possible to adjust |
the linearity of the
sensor for different

types of metals, fer-
rous and non-fer-
rous. Using Omron's
patented Linearity
Adjustment Function
you can perform a teaching function at 0%, 50% and 100% of the
measurement distance from the object to the sensor head. The
amplifier then confirms the result. This feature greatly reduces
setting time.

R —

Mutual interference prevention function
Up to five sensors
can be combined
very closely together
without any mutual
interference occur-
ring between them.
This is achieved by
placing a calculating
unit (ZX-CAL2) be-
tween each sensor.
With this unique fea-
ture multiple mea-
surements can be
made in a machine or a process.

Smart calculation function
By inserting a ‘calcu-
lation unit' (ZX-

CAL2) between two [

amplifiers the thick- |

ness and difference ™ M

measurements are [

easily obtained, and

these results will be

displayed on the am- Calculation unit for thickness-measurement

plifier. This technolo-

gy, patented by Omron, eliminates the need for connecting a
digital panel meter and the troubles one wiring and setting up as-
sociated with it.

ZX-E Series
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Easy-to-read resolution display

With Omron's resolution display function (patend pending), the
resolution based on the object being measured is displayed and
can be verified in realtime. It is easy to learn the margin for thresh-
old values with this resolution display, allowing accurate judge-
ments on whether or not detection is possible.

Deviation to be
detected.

Easy-to-see resolution (patent pending)

Intelligent Communiction

SmartMonitor V2 software makes sensor set-up easier!

With Omron's interface unit and SmartMonitor V2 software the
ZX-E sensor can be easily connected to a Notebook or PC. The
software is ideal for quickly and easily setting up parameters and
values via the menu screen from a PC or using the serial port of
a PLC. It offers full visualisation of all measured values on the
spot. Threshold settings can be done using the Position Teach
feature or by entering the values directly. All parameters and

Visualisation and monitoring of all saved data

Data logging and processing

modes can be changed within seconds and interrupt time is kept
to a minimum, which is very important in production processes. In
addition, all settings can be saved on a computer, end reloaded
based on production requirements.

Amplifier

Head ==+
&

LY Interface Unit

Smart Monitor software tool enables easy system set-up via PC or Notebook

Data logging results can be processed using SmartMonitor V2
software and stored automatically (as an Excel csv file) for quality
control information, leading to smoother production runs. Data
can also be displayed in waveform during logging. Waveforms
can be easily monitored and threshold values set simply by drag-
ging an dropping. High-speed waveforms can be obtained and
displayed in a one-shot operation. This innovative feature is ideal
for use in high-speed processes, where the software can be used
to generate a waveform.

smarl lndilisy
L

Threshold setting by drag & drop
graphic function
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Application

Minute gap detection

ﬁ

Height and step detection

Cutter control

Injection Moulding Vertical packaging

ZX-E Series B-63
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Ordering Information

Sensors
Sensor Heads
Shape Dimensions Sensing distance Accuracy *1 Model
Cylindrical 3 dia. x 18 mm 0.5 mm 1um ZX-EDR5T
5.4 dia. x 18 mm 1 mm ZX-EDO1T *2
8 dia. x 22 mm 2mm ZX-EDO2T *2
Screw-shaped M10 x 22 mm 2mm ZX-EMO2T *2
M18 x 46.3 mm 7 mm ZX-EMO7MT *2

*1: For an average count of 4,096.

*2: Models with Protective Spiral Tubes are also available. Add a suffix of “-S” to the above model numbers when ordering.
(Example: ZX-EDO1T-S)

Amplifier Units

Appearance Power supply Output type Model
DC NPN ZX-EDA11

PNP ZX-EDA41
Note: Compatible connection with the Sensor Head.
Accessories (Order Separately)
Calculating Unit SmartMonitor Sensor Setup Tool for Personal Computer
Appearance Model Connection
ZX-CAL2* Appearance Name Model

ZX-series Communica- |ZX-SF11
tions Interface Unit

*Calculating Units are required to connect three or more Sensors.

Amplifier Mounting Brackets

ZX-series Communica- [ZX-
FEEEEEIES e FEUEE tions Interface Unit SFW11EV3
) ZX-XBE1 Attached to +
o each Sensor
'(’ y Head Setup Software
ZX-XBE2 For DIN track CD-ROM ZX-series Sensor Setup |ZX-
; g mounting and Logging Software  |SW11EV3
i/ Cables with Connectors on Both Ends (for Extension)
Cable length Model Quantity
1im ZX-XC1A 1
4m ZX-XC4A
8m ZX-XC8A
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Sensor Heads

Model

ZX-EDR5T ZX-EDO1T ZX-EDO2T/EM02T ZX-EMO7MT

Measurement range

0to 0.5 mm Oto1mm Oto2mm Oto7mm

Sensing object

Magnetic metals (Measurement ranges and linearities are different for non-magnetic metals. Refer to En-
gineering Data on B-67.)

Standard reference object 18x18x3 mm 30x30x3 mm 60x60x3 mm
Material: ferrous (S50C)

Accuracy *1 1 um

Linearity *2 10.5% F.S.

Linear output range

Same as measurement range.

Temperature characteristic *3
(including Amplifier Unit)

0.15% F.S./°C 0.07% F.S./°C

Ambient temper-
ature

Operating

0 to 50° C (with no icing
or condensation)

-0 to 60° C (with no icing or condensation)

Storage

0 to 50° C (with no icing
or condensation)

-20 to 70° C (with no icing or condensation)

Ambient humidity

Operating and storage: 35% to 85% (with no condensation)

Insulation resistance

50 MQ min. (at 500 DC)

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min between charged parts and case

Vibration resistance (destruction)

10 to 55 Hz with 1.5-mm double amplitude for 2 h 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 (Sensor Head)

IEC60529, IP65 IEC60529, IP67

Connection method

Connector relay (standard cable length: 2 m)

Weight (packed state)

Approx. 120 g Approx. 140 g Approx. 160 g

Materials Sen- |Case Brass Stainless steel Brass
SOr  ISensing |Heat-resistant ABS
Head | grface
Preamplifier PES

Accessories Amplifier Mounting Brackets (ZX-XBE1), Instruction Manual

*1:Accuracy: The resolution is the deviation (130) in the linear output when connected to the ZX-EDA Amplifier Unit. The above values indicate
the deviations observed 30 minutes after the power is turned ON.
(The resolution is measured with OMRON's standard reference object at 1/2 of the measurement range with the ZX-EDA set for the maxi-
mum average count of 4,096 per period.)
The resolution is given at the repeat accuracy for a stationary workpiece, and is not an indication of the distance accuracy. The resolution
may be adversely affected under strong electromagnetic fields.

*2: Linearity: The linearity is given as the error in an ideal straight line displacement output when measuring the standard reference object. The
linearity and measurement values vary with the object being measured.

*3: Temperature characteristic: The temperature characteristic is measured with OMRON's standard reference object at 1/2 of the measure-

ment range.

ZX-E Series
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Amplifier Units

Model ZX-EDA11 ZX-EDA41
Measurement period 150 us
Possible average count settings *1 |1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1,024, 2,048, or 4,096
Linear output *2 Current output: 4 to 20 mA/F.S., Max. load resistance: 300 Q
Voltage output:#4 V (5 V, 1 to 5V *3), Output impedance: 100 Q
Judgement outputs NPN open-collector outputs, 30 VDC, 50 mA max. | PNP open-collector outputs, 30 VDC, 50 mA max.
(8 outputs: HIGH/PASS/LOW) Residual voltage: 1.2 V max. Residual voltage: 2 V max.
Zero reset input, timing input, reset | ON:  Short-circuited with 0-V terminal or 1.5 V or | ON: Supply voltage short-circuited or supply volt-
input, judgement output hold input less age within 1.5V
OFF: Open (leakage current: 0.1 mA max.) OFF: Open (leakage current: 0.1 mA max.)
Function - Measurement value display - Set value/output value/resolution display
- Linearity adjustment (materials selection) - Scaling
- Display reverse - Display OFF mode - ECO mode
- Number of display digit changes - Sample hold - Peak hold
- Bottom hold, peak-to-peak hold - Self-peak hold - Self-bottom hold
- Average hold - Delay hold - Zero reset
- Initial reset - Linearity initialization - ON-delay timer
- OFF-delay timer - One-shot timer - Previous value comparison
- Non-measurement setting - Direct threshold value setting - Position teaching
- Automatic teaching - Hysteresis width setting - Timing inputs
- Reset input - Judgement output hold input - Monitor focus
- Linear output correction - (A-B) calculations *4 - (A+B) calculations *4
- K-(A+B) calculation *4 - Mutual interference prevention *4
- Sensor disconnection detection - Zero reset memory - Zero reset indicator
- Key lock
Indications Judgement indicators: High (orange), pass (green), low (yellow), 7-segment main digital display (red),
7-segment sub-digital display (yellow), power ON (green), zero reset (green), enable (green)
Voltage influence 0.5% F.S. of linear output value at 120% of power supply voltage
(including Sensor)
Power supply voltage 12 to 24 VDC +10%, Ripple (p-p): 10% max.
Current consumption 140 mA max. with power supply voltage of 24 VDC (with Sensor connected)
Ambient temperature Operating and storage: 0 to 50° C (with no icing or condensation)
Ambient humidity Operating and storage: 35% to 85% (with no condensation)
Insulation resistance 20 MQ min. (at 500 DC)
Dielectric strength 1,000 VAC, 50/60 Hz for 1 min
Vibration resistance (destruction) |10 to 150 Hz with 0.7-mm double amplitude for 80 min each in X, Y, and Z directions
Shock resistance (destruction) 300 m/s?, 3 times each in 6 directions (up, down, left, right, forward, backward)
Connection method Prewired (standard cable length: 2 m)
Weight (packed state) Approx. 350 g
Materials Case: PBT (polybutylene terephthalate), Cover: Polycabonate
Accessories Instruction Manual

*1:The response speed of the linear output is calculated as the measurement period X (average count setting + 1) (with fixed sensitivity).
The response speed of the judgement outputs is calculated as the measurement period X (average count setting + 1) (with fixed sensitivity).

*2: The output can be switched between a current output and voltage output using a switch on the bottom of the Amplifier Unit.

*3: Setting is possible via the monitor focus function.

*4: A Calculating Unit (ZX-CAL or ZX-CAL2) is required.
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Engineering Data (Typical)
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Measurement Distance vs. Linearity (with Lin-
earity Adjusted for Standard Sensing Object)
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Material of Sensing Object vs. Linearity
(with Linearity Adjusted for Each Sensing
Object)
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I/0O Circuit Diagrams

OMmRON

NPN Ampilifier Unit: ZX-EDA11

PNP Amplifier Unit: ZX-EDA41

e ) lBrown:12to24VDC
™ \IJ
- ].Brown: 12t0 24 VDC J
14 \IJ H | 1
3 i ﬁ !
! i 3l s I A white:
1 _ g -+ HIGH judgement output
,I\Whlte:v — [g] », Green: 12
= IHlGH judgement output = 12to0 24 VDC PASS judgement output T o4 SDC
Green: - Gray: K]
I) Py IPASS judgement output 1 LOW }udgemem S
H N Gray: ! output [g]
N I) :: ILOWjudgement output 7: \]i \]i =
'\] Blue: GND (0V) Blue: GND (0V) =
2 Ipinki Judgement output hold input £ IPink: Judgement output hold input
§ AN I % : é AV o s O P
= Purple: Timing input = I
1 g M- I urpte: Timing inpu o g AW Purple: Timing input %
Q .
2 () :Z tinput £ I . .
£ MWy I 1ange: £ero resel NP % £ M Orange: Zero reset input
Red: Reset input I ) )
MY oc: Hese! Ipy o , M Red: Reset input s
1
i T
1
' i
Current output 1 Current output
Current/voltage flo20mA Black: Linear output H Currentivoltage &+ °%°™ | Black: Linear output
! switch ; - .
H Voltage oulput\!j <1c ) switch Vo . :lj Current output:
oy @ | Current output: 300 2 max. oltage output K] 300 Q max.
100 Q ! 9 |Voltage output: 10 kQ min. A 914V 1 o | Voltage output:
L shield: Linear GND L Shield: Linear GND 10 kQ min.
Connections: Amplifier Unit
Brown_ 45 o 24 vbC
GND (0V)
HIGH judgement output
PASS judgement output
LOW judgement output
Linear output
Linear output GND
Judgement output hold input
Zero reset input
Timing input
Reset input
Note 1. Use a separate stabilized power supply for the Amplifier Unit,
particularly when high resolution is required.
2. Wire the Unit correctly. Incorrect wiring may result in damage
to the Unit. (Do not allow wiring, particularly the linear output,
to come into contact with other lines.)
3. Use the blue (0-V) line for the power supply and use the
shield wire (linear output ground) together with the black (lin-
ear output) line for linear output. Each of these grounds must
be used for the designed purpose. When not using the linear
output, connect the linear output ground to the 0-V ground.
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Part Names
Sensors Amplifier Units
ZX-EDR5T ZX-EDA11
ZX-EDO1T ZX-EDAA41
ZX-ED02T
Controls

ZX-EMO02T Display area NS
ZX-EMO7MT S

Input cable

Output cable
(with connector)

Preamplifier

Sensor head

))
(S

Precautions

(with connector)

=

Calculating Unit
ZX-CAL / ZX-CAL2

Connector
(Cover opens and closes)

Display area

Connector

Design Precautions
Conform to the specified ratings and performance. Refer to

page B-65 Specifications for details.
Objects of certain materials or shapes may not be detectable,
or the detection accuracy may not be sufficiently high.

Environment
Do not operate the product in locations subject to flammable

or explosive gases.

In order to ensure safe operation and maintenance, do not in-
stall the product in the vicinity of high-voltage devices or pow-
er equipment.

Wiring

Do not use the product at voltages exceeding the rated val-
ues. Doing so may result in damage.

Do not connect the product to an AC power supply or connect
the power supply in reverse.

Do not short-circuit the load for open-collector output.

Do not lay the power cable for the product together with or in
the same duct as high-voltage lines or power lines. Doing so
may result in incorrect operation or damage due to induction.
Do not connect or disconnect connectors while the power is
ON. Doing so may result in damage.

Adjustment
Setting
When setting threshold values, ensure that the Amplifier

Unit’s judgement output hold input line is ON so that there is
no judgement output to external devices.

Other Precautions

Do not attempt to disassemble, repair, or modify the product.
Dispose of the product using standard procedures for indus-
trial waste.

These Sensors are not compatible with the ZX-LUI] Smart
Sensors (laser type). Do not connect combinations of

ZX-E[ 1] Smart Sensors and ZX-LL1]1 Smart Sensors.

Correct Use
Design Precautions
Power Supplies

Allow a warm-up period of approximately 30 minutes after
turning ON the power supply.

Mutual Interference

Up to 5 Sensor Heads can be used together by connecting the
ZX-CAL/ZX-CAL2 Calculating Unit between Amplifier Units.
When installing Sensor Heads facing each other or in parallel,
separate them by the minimum distances given in the table

B
A I S
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Mutual Interference

Model A B
ZX-EDRS5T 5 mm 20 (8.1) mm
ZX-EDO1T 10 mm 50 (5.4) mm
ZX-ED02T 20 mm 50 (8) mm
ZX-EM02T 20 mm 50 (10) mm
ZX-EMO7MT 100 mm 150 (30) mm

Note: The figures in parentheses apply when the mutual interfer-
ence prevention function is used.

Compatibility
Sensors and Amplifier Units are mutually compatible. Sensors
can be added or replaced individually.

Influence of High-frequency Electromagnetic Fields
Using the product in the vicinity of devices that generate high-
frequency electromagnetic fields, such as ultrasonic cleaning
equipment, high-frequency generators, transceivers, mobile
phones, and inverters, may result in malfunction.

Influence of Metallic Objects
When installing the product, separate it from metallic objects
by the distances shown below.

|
[ ede

D |
7
Influence of Metallic Objects
Model d D
ZX-EDR5T 8 mm 9 mm
ZX-EDO1T 10 mm
ZX-EDO2T/EMO02T 12 mm
ZX-EMO7MT 55 mm 20 mm
Wiring
Wiring Check

After wiring is completed, before turning ON the power, con-
firm that the power supply is connected correctly, that there
are no faulty connections, such as load short-circuits, and that
the load current is correct. Incorrect wiring may result in failure.

Cable Extension

Do not extend the cable for the Sensor and the Ampilifier Unit
to alength exceeding 10 m. Use a ZX-XCLIJA Extension Cable
(sold separately) to extend the Sensor’s cable. Extend the
Amplifier Unit’s cable using a shielded cable of the same type.
Power Supply

When using a commercially available switching regulator, ground
the FG (frame ground) terminal.

If the power supply line is subject to surges, connect a surge ab-
sorber that meets the conditions of the operating environment.

Calculating Unit

When using a Calculating Unit, connect the linear output ground
of the corresponding Amplifier Unit.

Connectors
Do not connect or disconnect connectors while the power is ON.
Be sure hold to connectors by the cover when connecting or

disconnecting.
Mounting

Handling

When mounting the Sensor Head, do not apply excessive shock
by, for example, using a hammer. Doing so may result in damage
or a reduction in the level of water-proofing. Also, there are screw-
shaped models that require a toothed washer to allow for a toler-
ance in the tightening torque for the nut.

Tightening Torque
Do not apply excessive torque when tightening the nut. Use a
toothed washer if necessary.

Model Tightening torque
ZX-EMO02T 15 N-m
ZX-EMO7MT

Note: The above figure applies for use with a toothed washer.
Mounting Cylindrical Models:
Tighten set screws with a tightening torque of 0.2 N-m max.

Mounting Bracket

o

Y92E-F5R4 (for 5.4-dia.
screws), sold separately

Set screw hole

1

Model A
ZX-EDR5T 9to 18 mm
ZX-EDO1T
ZX-EDO2T 11 to 22 mm

Installation Location
Do not install the product in the following locations.

¢ Locations subject to temperatures outside the specified range

¢ Locations subject to condensation due to sudden temperature
changes

¢ Locations subject to humidity levels outside range 35% to 85%

* Locations subject to corrosive or flammable gases

¢ Locations subject to dust, salts, or metallic powder.

* Locations directly subject to vibrations and shocks

* Locations subject to direct sunlight

* Locations subject to splashes of water, oil, or chemicals

» Locations subject to strong electromagnetic or electrical fields

Maintenance and Inspection

* Be sure to turn OFF the power supply before adjusting or removing
the Sensor Head.

¢ Cleaning:
Do not use thinners, benzine, acetone, or kerosene for cleaning.

ZX-E Series
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Dimensions
Sensors
Sensor Heads
ZX-EDRS5T Dimensions with Mounting Bracket Attached
Vinyl-insulated round cable
Vinyl-insulated coaxial round cable 5.1 dia., 9 conductors, standard length: 200 mm
1.7 dia., 1 conductor, standard length: 2 m 13 (46)
18—~ r;
4 MET
1T 5 0000 M | (15 dia.)
_ . A
(15.5) 3 dia. 15dia. | 72 | \
‘ | Connector
® T — ‘
f (225) !
15 l : : 15.1
| ‘ ‘
7.8 «156»’-—27—»‘
58.2
Mounting Hole Cutout Dimensions
Two, M3 holes
ﬁzw_ﬂm —
Dimensions with Mounting Bracket Attached
ZX-EDO1T 9
Vinyl-insulated round cable
Vinyl-insulated coaxial round cable 5.1 dia., 9 conductors, standard length: 200 mm
; . 13 fe———(46) ———
18— 2.5 dia., 1‘conductor, standard length: 2 m / ¢
::% 5 5000 :HI[%I (15 dia.)
(15.5) 5.4 dia. 15 dia. | 70
i Connectors
o [ A— i
T (225 : —3 t
15 l T T 15.1
! | | |
7.8 ¢15.6*‘<—27—»‘
58.2
Mounting Hole Cutout Dimensions
Two, M3 holes
la— 27401 —»|
ZX-EDO2T Dimensions with Mounting Bracket Attached

Vinyl-insulated round cable
Vinyl-insulated coaxial round cable 5.1 dia., 9 conductors, standard length: 200 mm

2 2.5 dia., 1 conductor, standard length: 2 m 13 / [——(46) ———

::/%l: [ pooo RMM
(15.5) 8 dia. 15 dia. | 72
"—’ | Connector

(22.5) | 1£.1
t

15 l : :
‘ c ; ; =)
7.8 +15.6*L—27—>‘
58.2
Mounting Hole Cutout Dimensions
Two, M3 holes

|e— 27401 —»
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ZX-EM02T Dimensions with Mounting Bracket Attached
18 dia- —))
16—»] (5.4)_] VinyITinsuIated coaxial round cable 13
2.5 dia., 1 conductor, standard length: 2 m
8 dta. % )
(15.5) \ 2tightening nuts 15 ig. | 72 )
2 toothed washers R ‘
& 1 —
(22.5) !
1{5 j J ! ! [.
78 (156 27—»‘
58.2
Mounting Hole Cutout Dimensions
Two, M3 holes
le— 2740.1 —»|
ZX-EMO7 MT
Dimensions with Mounting Bracket Attached
46.3 L )
|20 dia—s| Vinyl-insulated coaxial round cable
10 25 (11.3) ) .
24 s 2.5 dia., 1 conductor, standard length: 2 m
9.8 dia. 13
15.7 dia. m—" L 0000
\ \ M18x1
(15.5) 4 2 tightening nuts

2 toothed washers

Vinyl-insulated round cable

5.1 dia., 9 conductors, standard length: 200 mm

e (46) ————|

0000

(15 dia)
t

Connector

Vinyl-insulated round cable
5.1 dia., 9 conductors, standard length: 200 mm

e (46) ————|

e 274>‘
58.2

Mounting Hole Cutout Dimensions
Two, M3 holes

la— 27401 —»

e e

Connector

ZX-E Series
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Amplifier Units

ZX-EDA11

ZX-EDA41 ]

64.3 4.2

((
JL

00000
0000

[11]
o
o
o
3

30
b U{BeEg 4 155 dia -
" : 13.2
Accessories (Sold Separately)
Preamplifier Mounting Bracket
ZX-XBE1
[+15.5-»=— 27401 —»
1 [ L
i
63.3
52
l—20—»]
9.8
21.9

i ;

Material: Stainless steel (SUS304)

Calculating Unit
ZX-CAL/ZX-CAL2

15.1

Vinyl-insulated round cable
5.1 dia., standard: 100 mm

1.7 —

—J 151.8

Vinyl-insulated round cable

5.2 dia., 10 conductors

(conductor cross-section: 0.09 mm?2,
insulator diameter: 0.7 mm),
standard length: 2 m

S = 1.7
- . A

Current/voltage switch
(Factory-set to voltage output.)

Iil Voltage output

ZX-XBE2
(415 5wl 27+0.1 —=|
1 f
e
C J C er
M3x8 pan-head screw (with M3 spring washer)
63.3
52
'¢15_5,1 f«—20—] r+15.5*1
1 9.8
21.9
l T f 62 10 319
Il
.__T ‘
04 10—
»«‘«1.8 1.8
11.4 35.3 ——
58
Material: Stainless steel (SUS304)
Operation
[+—24.9—* indicators Connectors
s L g
vd
— -
= )
L_d_ﬁ
57
54.9
[———44.05———~
9.5
— Jo [T
T ° I
30 2% 1f
l 14.4 @ 5
|
3.4 5L736-74"
i W
(10 1N
A1) "
g
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ZX-series Communications Interface Unit

ZX-SF11

Sensor communications indicator (communications operation)

Sensor communications indicator (communications

Connector

error)

A

7

Power supply indicator

4.2

A\

External terminal communications
indicator (communications operation)
External terminal communications
indicator (communications error)

"

64.3 4.2

(336)

(46)

3 4T+
(=

00000000

==y

— o —
7
I

0000000
[ 000000

% 31.5

=J

>

00000
o000

L]

‘*1 3*‘47 36.8 4"

Vinyl-insulation round cable, 5.23 dia.

Cables with Connectors on Both Ends (for Extension)

ZX-XC1A (1 m)
ZX-XC4A (4 m)
ZX-XC8A (8 m)

15%ia. ‘{

12 pins (male)

1.7 — =T
| %_\3/\ o TE ;
(33.1) - - - - @ © 11*.7
0 s
- [ =]
R S—
Connector 3 5 6.55
46 * 44
[H]
=S = L - - -15.5 dia.
on X 3

Vinyl-insulated round cable, 5.2 dia., 10 conductors

*ZX-XC1A: 1,000
ZX-XC4A: 4,000
ZX-XC8A: 8,000

12 pins (female)

ZX-E Series
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. Q16E-EN-01 In the interest of product improvement, specifications are subject to change without notice.
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Smart Sensor High precision contact type ZX-T Series

ZX-T Series

Ordering Information

OMmRON

Sensors
Sensor Heads
Size Type Sensing distance Resolution (See note.) Model
6 dia. Short type 1mm 0.1 um ZX-TDSO1T
6 dia. Standard type 4 mm 0.1 um ZX-TDS04T
6 dia. Low measurement type |4 mm 0.1 um ZX-TDS04T-L
Note: The resolution refers to the minimum value that can be read when a ZX-TDA[J1 Amplifier Unit is connected.
Amplifier Units
Appearance Power supply Output type Model
DC NPN ZX-TDA11
PNP ZX-TDA41
Accessories (Order Separately)
Calculating Unit ZX-series Communicationys Interface Unit
Appearance Model Appearance Model

ZX-CAL2

ZX-SF11

ZX-T Series
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SmartMonitor Sensor Setup Tool for Personal Computer

Cables with Connectors on Both Ends (for Extension)*

Connection Cable length Model Quantity
Appearance Name Model 1m ZX-XC1A
ZX-series ZX-SF11 4m ZX-XC4A 1
Communications
Interface Unit 8m ZX-XC8A
Note: *Robot Cable models are also available.
The model numbers are ZX-XCLIR.
Preamplifier Mounting Brackets
ZX-series Commu- | ZX- Appearance Model Remarks
nications Interface |SFW11EV3
. . % ZX-XBT1 Attached to each
Unit + ZX-series 1,*2 Sensor Head
& ] + Sensor Setup Soft-
. CD-ROM ware Basic
CD-ROM ZX-series Sensor | ZX-SW11EV3 ZX-XBT2 For DIN track mount-
* Ing
Setup Software 2

Note: *1. When using the ZX-TDA11/41 with the SmartMonitor, either the
ZX-SFW11EV3 or the ZX-SW11EV3 SmartMonitor mu