OMmRON

Smart Sensors

ZG-series 2D Profile Measuring Sensors

) Profile Measuring I

Itra Wide Laser Beam & Super High-speed Measijrement



A wide laser beam captures

A new Smart Sensor debuts with a light-section method




entire shapes with ease.

that visualizes cross-sectional shapes.

AT

Patent Pending

Three basic steps

An advanced interface maximizes the sensing
performance with extremely simple operation.

Display the profile. Select the measurement item. Designate the measurement range.
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viewing the profile on the
screen.
*In FUN mode.

*Screen images are simulated.



High-speed

Inspection

High-
precision

Shape
Measurement

High-speed, continuous sampling meets the needs of processes where speed is required.

High-speed processing technology

ut
LVDS
GE

PI-Express
PROFILE

Output

 Principicd

e

e Measure continuous motion
on a robot arm

Inspecting fluid application for formed-in-place gaskets (FIPG) (ZG-WDS22/70)

o Continuously output profiles

All processing is done digitally,

from sensing input to output.
The generation of shape
profile data and measurement
functions that were
conventionally handled by a
microprocessor are built into a
single chip.

Use of the newly developed PI

Express (see note) LS| speeds !

up processing and saves
space.

Note: Profile- Image-Express

Equipped with the PI-Express
image processing core engine.
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' Measurement &

| object
! Shape
profile
data
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maximum.

Newly developed

Several seconds were previously required
to output a complete profile.

Trigger

Y.

Corwemiunal .......
model

More than
. 30 times faster

' The response time required from receiving an external input (trigger)
i to outputting complete profile data via USB is 100 ms (see note)

Note: Varies depending on the measurement mode.

The shape of the measurement object is completely reproduced with high precision.

Multi-sensitivity Function

Inspecting vehicle body gaps (ZG-WDS22/70)

¢ High-precision measurement
of the width of grooves
during vehicle assembly

When a laser is directed at a complicated shape, the light often does not effectively reflect from parts on which the beam strikes at an angle.
This causes a part of the profile to be lost and makes it impossible to reproduce the shape.
The multi-sensitivity function of the ZG-series 2D Shape Sensors determines the optimal sensitivity for each line to reproduce the shape profile.

D>

While switching sensitivity levels for workpieces with reflectivity
that varies from part to part, the Sensor inputs multiple images
and combines them into a single image with the optimal sensitivity

for each part. This produces an image of the entire workpiece.

Reference
plane

Workpiece

| Effect 2

Reflectivity
varies

Example: A mountain-shaped workpiece in which the reflectivity varies from that of the reference plane.
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This part of the reflected light does not
directly enter the CCD.

TNV

Image obtained from
ordinary processing.

-

Image obtained when using
the multi-sensitivity function.




Teaching enables simple shape distinguishing and positioning.

\w

Checking the shape of vehicle structural parts (ZG-WDS22)

Reflective-

type

Distinguishing the shape of a pin boss (ZG-WDS22)

« Convex or concave
pin bosses can be
easily distinguished.

¢ The wide beam allows
vehicle structural parts
to be measured in a
single operation.

Installs easily just about anywhere. precision

Sensor
The wide beam enables stable, reflective
measurement when mounting limitations do
not allow a through-beam configuration to be
used or when measuring the ends of warped
panels, which is difficult for through-beam
systems.

H Measuring the thickness of metal panels
while they are being conveyed

Conveying

B Measuring the end of warped panels
Through-beam measurement sensor l

Light — \ iLight

emitted T received,

Effect of warp '

ZG Series

Displacement
Sensor

measured.

The end of warped
panels can also be

Light l
emitted

t (thickness)

Virtually any object can be measured.

The advantages of the wide beam are not
limited to shape measurement. The line beam
averages slightly irregular reflections from a
bumpy surface to provide a level of precision
that was not possible with conventional
displacement sensors.

B OMRON ZS-series Displacement Sensor

Sensor travel direction SUS motion resolution with the ZS-LD200

£ 150
SUS surface || g 122 0.36 mm p-p
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Z5-LD200 200+50 mm (distance from measurement center + measurement range)

W ZG Series
Sensor travel direction = 150 SUS motion resolution with the ZG-WDS70
A 100
SUS surface 5} 50 0.019 mm p-p

[ox!

50 0 500 1000 1500 2000 2500 3000

-100

Measurement value (u

-150

t:?m

ZG-WDS70 210+30 mm (distance from measurement center + measurement range)

Note: Shows the result of using the entire line, with the Sensor

being used as a wide displacement gauge.




Flexible Mode Selection — From High Speed to High Precision

M Flexible Measurement Technology GElCUdENETT

\Principleg

Light-section method

\ CCD

Light emission Light reception lens

lens unit

Measurement
range

1/2

| Effect g

Functions to alter the measuring precision in the
displacement direction and change the sampling period
are provided for the first time on a displacement sensor
using the light-section method.

Also, installation is easy because the measurement
center distance remains fixed even when the
measurement made is changed.

High-speed mode — 5ms
50 pixels

631 pixels
gt -

Standard mode — 8ms

)0 pi

1
Ot CIS

Pixel size: 1/4

.

High-precision mode — 16ms

The measurement center
distance remains fixed.



B High-speed Mode

A fast 5 ms satisfies the needs of processes that require speed.

High-speed mode — 5ms

, Inspection |
| range |
[ ——

50 pixels

High-speed

Measuring chip height above a lead frame (ZG-WDS3)

B High-precision Mode

631 pixels
- -

By limiting the measurement range to 1/2,
high-speed inspections as fast as 5 ms are
possible.

Completely reproduces the shape of the measurement object to measure with high precision.

High-precision mode — 16ms

width

Groove

Groove
depth

Measuring the shape of air-bag grooves (ZG-WDS8)

Trigger Synch Measurement

desired timing.

Conventional model

It was not possible to designate the timing for
external measurement requests.

Constant measurement
point image

e Waiting time

Trigger OFF (output) required_
“¥_Endof  Timing of the
measurement measurement
Feature for this value not

Direction of

measurement
object
motion

distance held known.

. ~w  Startof measurement
Trigger ON

631 pixels
-
By maximizing the capabilities of the wide CCD,
the resolution in the vertical direction is increased

by 4 times over that of the standard mode.

Featuring an operation mode that calculates the measurement value in synch with the command input!

An external command (parallel input with USB 2.0 or RS-232C) can be used in either the fixed or multi sensitivity mode to obtain data at the

1
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Measurement values can be obtained for specific measurement :
cycles in response to external measurement requests. :
1
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Continuous trigger
measurement image

* No waiting
time required.

= Measurement cycle | ¢ Measurement
>/ (5 ms#* min.)
Measurement

=—— results output
- P

timing is
o e clearly known.
Direction of

measurement
object
motion

Measurement from start to end
#Varies depending on measurement mode.
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The Inspection Status Is Immediately Visible

B A Compact, All-in-one Controller with LCD Monitor

Sensor-captured status is completely reproduced as a profile.
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OMRON ro-woc

The multifunctional Controller has been condensed
e to the industry's smallest size so it can be installed
OMRON zG-wpc s wherever it is required, to give precisely the number
of inspections that are necessary.

Enlarged Display of Profiles on a Personal Computer

B Smart Monitor ZG Setup Support Software

Using the included Smart Monitor ZG Setup Support Software (see note), intricate profiles
that cannot be sufficiently checked on the Controller's LCD monitor can be displayed and
checked on the large screen of a personal computer.

OMAON i6-woc

Recommended Operating Environment

Smart Monitor ZG Setup Support Software
OS: Windows 2000/XP
CPU: Pentium I 850 MHz or faster (2 GHz or faster recommended)
Memory: 128 MB or more (256 MB or more recommended)
Available hard disk space: 50 MB or more
Display: 1024 x 768 dots, True Color (32-bit) or higher

Note: Standard equipment with the ZG-WDCLI_JA Controller

Note: Screen images are simulated.



Handy Icons for Versatile Applications

B Measurement Menu

Up to four measurement items can be made (1) Width
simultaneously from among the 18 measurement | () Height (4) Area
items available. The measurement items are
indicated by easy-to-understand icons for fast, [ ) (3) Angle
intuitive operation.

| Height | | 2-point Step (2PTS) |

Measures the height within the designated range. Uses measurement point 1 as a reference, and measures the
difference between it and measurement point 2.

| 3-point Step (3PTS) | Edge Position, Width

Measures the difference between measurement point 3 and the Scans in the X-axis direction to find an edge, then determines its
average of measurement points 1 and 2. position and width.

.

Average .

)
t

Bottom

| Area, Angle |

Uses the features of a 2D measurement of the Z axis and X axis to
find the area and angle.

B[] || S— )
The icons correspond

to the function keys,
and their descriptions
are displayed on the
LCD monitor.

Select an icon directly
with a function key.




Hl Basic Configuration

Sensor Heads

ZG-WDC
Controller

ZG-RPD
Parallel Output Unit

Input Board (PC)

Smart Monitor ZG
Setup Support Software
High-speed

or
PLC

MO e -
RS-232C I | USB
PLC €
Note: Screen images are simulated.
Cable length between Sensor Head and Controller
Standard Sensor Head cable length
Flexible Cable
0.5m,2m
ZG-WDS[] - ZG-WDC ZG-XC02D
Sensor Head — e Controller Flexible Connection
Cable
. 0.2m
Extension Cables (25 m max.)
0.5m, 2m le 3,8,15,0r25m |
I ol
-
ZG-XC3CR/XC8CR/XC15CR/IXC25CR L= =)
ZG-XEQ Flex-resistant Extension Cable 2G-XEQ
ZG-WDS[I Digital Equalizer )

Sensor Head

ZGWDCH =

Digital Equalizer  ontroller



A T

H Ordering Information

Sensor Heads

Optical method Sensing distance Resolution Model

Diffuse reflective Height direction: 210+£30 mm Width direction: 70 mm | Height direction: 10 um Width direction: 70 mm/631 pixels ZG-WDS70
Diffuse reflective Height direction: 100£12 mm Width direction: 22 mm | Height direction: 3 um Width direction: 22 mm/631 pixels ZG-WDS22
Diffuse reflective Height direction: 503 mm Width direction: 8 mm Height direction: 1 um Width direction: 8 mm/631 pixels ZG-WDS8T
Regular reflective | Height direction: 20+0.5 mm Width direction: 3 mm Height direction: 0.2 um Width direction: 3 mm/631 pixels ZG-WDS3T

Note 1. For details, refer to the Ratings and Specifications table.
2. Designate the cable length (0.5 m, 2 m) when ordering.

Sensor Controllers

Appearance

-

Power supply Output type

NPN

ZG-WDC11A (See note.)

ZG-WDC11

24VDC
PNP

ZG-WDC41A (See note.)

ZG-WDC41

Note: Included with Smart Monitor ZG Setup Support Software.

Accessories (Order Separately)
Real-time Parallel Output Unit (for the ZG-WDC Series)

Appearance Output type
NPN ZG-RPD11
PNP ZG-RPD41
RS-232 Cable
Connecting device Model Qty.
For personal computer .
connection (2 m) Z5-XRS2 1
For PLC/PT
connection (2 m) ZS-XPT2 1
Sensor Head Extension Cable
Name Model Qty.
3-m Extension Cable ZG-XC3CR 1
8-m Extension Cable ZG-XC8CR 1
15-m Extension Cable ZG-XC15CR 1
25-m Extension Cable ZG-XC25CR 1
Digital Equalizer (Relay Device) ZG-XEQ 1
0.2-m Digital Equalizer Connection Cable ZG-XC02D 1

Parallel Mounting Adaptor

-
‘),/

ZS-XPM1 For 1 Unit
-
o
’z) ZS-XPM2 For 2 Units or more
o




B Ratings and Specifications

Sensor Heads

Model ‘

ZG-WDS70 ZG-WDS22 ZG-WDS8T ZG-WDS3T

Optical system

Diffuse reflective Diffuse reflective | Regular reflective | Diffuse reflective | Regular reflective | Regular reflective | Diffuse reflective

Height direction

(See note 1.)

Meatsure- (in standard mode) | 21030 mm 100+12 mm 94+10 mm 50+3 mm 44+2 mm 20£0.5 mm 5.240.4 mm
men

range Width direction | 70 mm (typical) 22 mm (typical) 8 mm (typical) 3 mm (typical)

Resolution Height direction 10 um 3um 1um 0.25 um

Width direction

111 um (70 mm/631 pixels) 35 um (22 mm/631 pixels) 13 um (8 mm/631 pixels) 5 um (3 mm/631 pixels)

Linearity (in the height direction)
(See note 2.)

+0.5% F.S.

Temperature characteristic
(See note 3.)

0.1% F.S./°C

Light Type Visible semiconductor laser
source
Wavelength 658 nm 650 nm
Output 5 mW max. output, 1 mW max. exposure (without using optical instruments) 1 mW max.
Class 2M of EN60825-1/IEC60825-1 Class 2 of EN60825-1/IEC60825-1
Laser class Class TB of FDA (21CFR 1040.10 and 1040.11) Class I of FDA (21CFR 1040.10 and 1040.11)

Beam shape (at measurement
center distance) (See note 4.)

120 um x 75 mm (typical) 60 um x 45 mm (typical) 30 um x 24 mm (typical) 25 um x 4 mm (typical)

LED

STANDBY: Lights when laser irradiation preparation is complete (indication color: green)

LD_ON: Lights when the laser is irradiating (indication color: red)

Measurement object

Opaque material

Ambient light . . . .
Environm- | intensity Incandescent lamp: 1,000 Ix max. (light intensity on the receiver surface)
ental
. Ambient I o . o . .. .
resistance 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 IP66 (IEC 60529) IP64 (IEC 60529)
Vibrati ist . . . . . -
(Je;fcr:igi?s #1110 to 150 Hz with 0.35-mm single amplitude for 80 min each in X, Y, and Z directions
Shock resist 2 ;o ) - )
(deosi,urgﬁ;i)ance 150 m/s", 3 times each in 6 directions (up/down, right/left, forward/backward)
Materials Case: Aluminum diecast, Front cover: Glass, Cable insulation: Heat-resistive polyvinyl chloride (PVC), Connector: Zinc alloy or brass
Cable length 0.5 m, 2 m (flexible cable)

Minimum bending radius

68 mm

Weight

Approx. 650 g Approx. 500 g Approx. 500 g Approx. 300 g

Accessories

Laser Labels (EN, 2 labels), Ferrite Core (1), Instruction Manual

Note: 1. Obtained by setting an OMRON standard measurement object at the
measurement center distance and determining the average height of the beam
line. The conditions are given in the table below. However, satisfactory resolution
cannot be attained in strong electromagnetic fields.

2.The tolerance for an ideal straight line obtained by determining the average height of an
OMRON standard measurement object for the beam line. The CCD standard mode is
used. Linearity varies depending on the measurement object.

Model

Measurement object

Average . Model
cecD No. °fg Measurement oblect Regular reflective Diffuse reflective
Mode | Operati- Regular Diffuse

ons reflective reflective ZG-WDS70/WDS22/WDS8T | OMRON standard white alumina ceramic object

ZG-WDS70/WDS22/WDS8T

Standard | 4g OMRON standard white OMRON standard OMRON standard diffuse

ZG-WDS3T

mode alumina ceramic object ZG-WDS3T mirrored object reflective object

Standard | 4, OMRON OMRON ] - . i

mode standard standard 3. A value attained by using an aluminum jig to secure the distance between the Head
mirrored diffuse and the measurement object. The CCD standard mode is used.
object reflective object 4. Defined as 1/e? (13.5%) of the center light intensity. This may be influenced when light

leakage also exists outside the defined area and the reflectivity of the light around the
measurement object is higher than that of the measurement object.



H Ratings and Specifications

Sensor Controllers

Model ‘

Input/output type

ZG-WDC11/WDC11A ZG-WDC41/WDC41A

NPN PNP

No. of connectable Sensor Heads

1 per Controller

Measurement cycle (See note 1.)

16 ms (high-precision mode), 8 ms (standard mode), 5 ms (high-speed mode)

Min. display unit

10 nm

Display range

—999.99999 to 999.99999

LCD monitor 1.8-inch TFT color LCD (557 x 234 pixels)
. » Judgment indicators for each task (indication color: orange): T1, T2, T3, T4
Display e Laser indicator (indication color: green): LD_ON
LEDs e Zero reset indicator (indication color: green): ZERO
o Trigger indicators (indication color: green): TRIG
Select voltage or current (using the sliding switch on the bottom surface)
Analog outputs  \oltage output: =10 to 10 V, output impedance: 40 Q
e Current output: 4 to 20 mA, maximum load resistance: 300 Q
JAULE%EE?JG%}{%L NPN open collector PNP open collector
" AL ERROR) 30 VDG, 50 mA max. 50 mA max.
Input/output | Trigger auxiliary output Residual voltage: 1.2 V ) .
signal lines (ENABLE/GATE) esidual voltage: 1.2 V max. Residual voltage: 1.2 V max.
External Laser stop input (LD-OFF)
interface .
Zero reset input zeR0) ON: OV short or 1.5 V max. ON: Power supply voltage short or power supply
OFF: O leak t: 0.1 mA voltage —1.5 V max.
Measurement trigger input (raic) - Open (leakage current: 0.1 mA max.) OFF: Open (leakage current: 0.1 mA max.)
Bank switching input (BANK A, B)
USB2.0 1 port, full speed (12 Mbps), MINI-B
Serial /0
RS-232C 1 port, 115,200 bps max.
No. of setting banks 4
Sensitivity adjustment Multi/auto/fixed

Main functions
Measurement items

Height, 2-point Step, 3-point Step, Edge position, Edge width, Angle/Area/Calculation (up to four items can be measured simultaneously)

Trigger modes

External trigger/continuous

Power supply voltage

21.6 to 26.4 VDC (including ripple current)

Current consumption

0.8 A max.

Ratings
Insulation resistance

20 MQ at 250 V between lead wires and Controller case

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min between lead wires and Controller case

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%

Environmental .
Degree of protection

IP20 (IEC 60529)

resianee Vibration resistance (destruction) | Vibration frequency: 10 to 150 Hz, single amplitude: 0.35 mm, acceleration: 50 m/s?, 10 times for 8 min each
Shock resistance (destruction) | 150 m/s?, 3 times each in 6 directions (up/down, right/left, forward/backward)

Materials Case: Polycarbonate (PC), Cable insulation: Heat-resistive polyvinyl chloride (PVC)

Cable length 2 m (flexible cable)

Weight Approx. 300 g (including cable) (Packed state: Approx. 450 g)

Accessories

ZG-WDCL1: Large Ferrite Core, Insulation lock, Instruction Manual
ZG-WDCI1A: Large Ferrite Core, Small Ferrite Core, Insulation lock, Instruction Manual,
Smart Monitor ZG Setup Support Software (CD-ROM)

Note: 1. The image input periods listed here are for fixed/auto sensitivity. The image input period will be longer for multi-sensitivity or other settings. Use the eco monitor in RUN mode to

determine the actual image input period.



Dimensions

Sensor Heads

ZG-WDS3T
(Regular reflective)

(Unit: mm)

Two, M4

57+0.1

Connector

Receiver Mounting Hole Dimensions
5 optical axis
Receiver
Measurement R
26.4 conter 20 65 Two, 4.5 dia. Operation indicator
&
wg
P
bl
L] s
o
Emitter
optical
axis
Reference
plane
Emitter

Vinyl-insulated round cable, 6.8 dia.,
standard length: 2 m or 0.5 m

5.9

(Diffuse reflective)

Receiver 52 77.2
optical axis 4.7 51.7
=
S
3 Measurement
4 o
| | center 50
o)
<
@
@

Emitter optical axis/

Reference plane

(Unit: mm)

24.1+0.1

Mounting Hole Dimensions

Connector

Vinyl-insulated round cable, 6.8 dia.,
standard length: 2 m or 0.5 m

Sensor Heads
ZG-WDS8T/WDS22

(Unit: mm)

Reference plane

(Diffuse reflective) |
=
| f g
T S
i \ Optical axis
L (See note.) 80
72 Operation indicator
207 Measurement center 70
Emitter optical axis | [ g5 gﬁ 21 .
<] —
g3 9 WP
& i
A° (See note.) *g
; 2y ]
S¢ S~ - ©
Reference plane . 2
Three, 4.5
mounting holes =
—“70+0 1 Three, @ u LH
[-95:0.1 M 6.9 451 Connector
& ¢
Vinyl-insulated round cable, 6.8 dia.,
standard length: 2 m or 0.5 m
S
I
2
@

Mounting Hole Dimensions

Note: ZG-WDS8 L =50, A =30°
ZG-WDS22 L = 100, A = 25°

Sensor Heads

ZG-WDS70
(Diffuse reflective)

(Unit: mm)

Optical axis o
8 g
O’L al | a2
- <
F nce plane ing Hole Di
210 75
Receiver 5 65 Operation indicator
227 28 47 & 21da.
N ]
Receiver optical g
axis NS }
o || Ik
S| -
-~
e o
g P g G 8 [
| Measurement ® S - o
s 4 center - | N
< ¥ LE:
—
o 7 \19“ kel ] .
@b\ = ﬁ' 9 =
/ Emitter optical axis ® ® @ < -
Reference plane ; 57 - |
13 dia. Emitter - O~ 3
Vinyl-insulated round cable, 6.8 dia., 8‘
standard length: 2 m or 0.5 m 25.34
38.14 Connector

ZG-WDS8T
(Regular reflective)

441

(Unit: mm)

985

Emitter optical axis

10.3

67.6 Three, 4.5 dia. mounting holes

27

Measurement center

Three, M4
67.6+0.1
27401

64.2+0.1

Mounting Hole Dimensions

ZG-WDS22
(Regular reflective)

Receiver optical axis

Reference plane,

Vinyl-insulated round cable, 6.8 dia.,
standard length: 2 m or 0.5 m

110.9

Connector

(Unit: mm)

65.3+0.1

Mounting Hole Dimensions

Vinyl-insulated round cable, 6.8 dia.,
standard length: 2 m or 0.5 m

941 Three, 4.5 dia. mounting holes
0|
Measurement e
": center Emitter optical Nk
3 2
o
=3
=l
~— @
" 1
o ©
Receiver optical
axis
Reference
plane T 1 Connector




Sensor Controllers

(Unit: mm)
ZG-WDC11/WDC41
+
W)
8
8
F of
3
o3|
polyvinyl chloride (PVC),
5.2 dia., standard length: 2 m
o
g g
Parallel Mounting Adaptor (Uit mm)
ZS-XPM1/XPM2 (Dimensions for mounting to a control panel)
(60 xn) + 12
Panel Cutout Dimensions
80xn Panel
DIN track
ol & -
el T 8
(60xn)+8
@
Panel Mounting Adaptor
(See note 1.)
Note: When using multiple units side-by-side Note 1: This shows the dimensions for a panel thickness of 2.0 mm
Real-time Parallel Output Unit Digital Equalizer
(Unit: mm)
ZG-RPD11/RPD41 ZG-XEQ
29.60 102840 _ Two, mounting holes
L ~ 54.5
o — ] 27.1
= —— q
2 j=fL 7 Two, M4
15.85] 66.50 [ ]15.65
of] 80 1[e S t
&
37
(141513 (2.85) (78'7‘2) & Mounting Hole Dimensions
\0‘6
T | é %
RE| s T 1
7
fim—
30




Safety Precautions for Laser Equipment

/\ WARNING )
The warning and explanatory label
Do not expose your eyes to laser radiation either directly or reflected from a mirrored on the side of the Sensor Head in
surface. the ZG Series is in Japanese.
The emitted laser beams have a high power density and direct exposure may result in loss Replace it with the English label
of eyesight. that comes with the product.

This document provides information mainly for selecting suitable models. Please read the User's Manual carefully for information that the user
must understand and accept before purchase, including information on warranty, limitations of liability, and precautions.

Note: Do not use this document to operate the Unit.

OMRON Corporation OMRON ELECTRONICS LLC . L
Industrial Autompation Company One Commerce Drive Schaumburg, Authorized Distributor:

. § —- IL 60173-5302 U.S.A.
Sensing Devices Division H.Q. Tel: (1) 847-843-7900/Fax: (1) 847-843-7787
Application Sensors Division
Shiokoji Horikawa, Shimogyo-ku, OMRON ASIA PACIFIC PTE. LTD.
Kyoto, 600-8530 Japan No. 438A Alexandra Road # 05-05/08 (Lobby 2),
Tel: (81) 75-344-7068/Fax: (81) 75-344-7107 Alexandra Technopark, Singapore 119967
Tel: (65) 6835-3011/Fax: (65) 6835-2711

Regional Headquarters

OMRON EUROPE B.V. OMRON (CHINA) CO., LTD.

Sensor Business Unit Room 2211, Bank of China Tower,

Carl-Benz-Str. 4, D-71154 Nufringen, 200 Yin Cheng Zhong Road,

Germany PuDong New Area, Shanghai, 200120, China In the interest of product improvement,

Tel: (49) 7032-811-0/Fax: (49) 7032-811-199 Tel: (86) 21-5037-2222/Fax: (86) 21-5037-2200  specifications are subject to change without notice.

OMRON Industrial Automation Global: www.ia.omron.com Printed in Japan



Read and Understand This Catalog

Please read and understand this catalog before purchasing the products. Please consult your OMRON representative if you have any questions or

comments.
Warranty and Limitations of Liability
WARRANTY

OMRON's exclusive warranty is that the products are free from defects in materials and workmanship for a period of one year (or other period if
specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-INFRINGEMENT, MERCHANTABILITY, OR
FITNESS FOR PARTICULAR PURPOSE OF THE PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE
HAS DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE. OMRON DISCLAIMS ALL
OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS, OR COMMERCIAL
LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR
STRICT LIABILITY.

In no event shall responsibility of OMRON for any act exceed the individual price of the product on which liability is asserted.
IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS REGARDING THE PRODUCTS UNLESS

OMRON'S ANALYSIS CONFIRMS THAT THE PRODUCTS WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT
SUBJECT TO CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.

Application Considerations

SUITABILITY FOR USE
OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the combination of products in the customer's
application or use of the 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 combination with the end product,
machine, system, or other application or use.

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

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

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

 Systems, machines, and equipment that could present a risk to life or property.
Please know and observe all prohibitions of use applicable to the products.
NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE

SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

Disclaimers

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

It is our practice to change model numbers when published ratings or features are changed, or when significant construction changes are made.
However, some specifications of the 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 product.

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

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

PERFORMANCE DATA

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

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

COPYRIGHT AND COPY PERMISSION
This catalog shall not be copied for sales or promotions without permission.

This catalog is protected by copyright and is intended solely for use in conjunction with the product. Please notify us before copying or reproducing this
catalog in any manner, for any other purpose. If copying or transmitting this catalog to another, please copy or transmit it in its entirety.
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= In the interest of product improvement, specifications are subject to change without notice.
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