OMRON

N-Smart

Smart Laser Sensors
E3NC-L/E3NC-S

Smart Laser Sensor

Ideal for Long Range or Pinpoint
Presence/Absence Sensing

Compact

Laser Sensors Ultra-compact

E3NC-L CMOS Laser Sensors
E3NC-S

NEW *

—
EtherCAT.
cam
realirzing CCLink'#4



A Wide Variety of Laser Sensor Heads That Solve

OFmRON ’
E3NC-LHO2

Fiber Sensor Challenges E3NC Laser Sensor Solutions

The sensing
distance is
relatively short.

The laser beam provides sufficient
distance and a visible beam
spot for stable detection

The beam
spreads out at a
60-degree angle.

The spot is not
visible at longer

% lllustration of laser beam spot.

ranges.
Varying colors The use of triangulation and CMOS provides
influence stable detection for workpieces with different colors
detection. ( or with an inclination of the Sensor.

The distance is displayed
White ceramic instead of the incident level.

Incline changes H m

Black rubber

influence * *2500” is an
approximation
for 250 mm.

detection. y

Refer to page 8 for information on triangulation.




Applications Beyond the Realm of Fiber Sensors

Detection Requirement

Stable presence
detection

Long-distance
detection with
installation on &

only one side

High-precision
positioning

Stable detection
even with
workpieces of
different colors

Stable detection
even with the
Sensor installed at
an angle

I )

Presence E3NC-L series of Compact Laser Sensors

Model

Retro-reflective
Model
E3NC-LH03

Diffuse-reflective
Model

E3NC-LH02

Limited-reflective
Model

E3NC-LHO1

0

50

Sensing distance

100 1200

8 m

| Spot diameter

8000 mm

2 mm dia.
(at 1 m)

1.2 m

0.8 mm dia.
or larger
(at 300 mm)

» o -

0.1 mm dia.
(at 70 mm)

Detection E3NC-S series of Ultra-compact CMOS Laser Sensors

Model

CMOS Reflective
Model

E3NC-SH250H/
SH250

Page 8

faul CMOS Reflective
Model

E3NC-SH100

0

50

Measurement range

€15 to 250 mm

. H 3@0100 mm

| Spot diameter

300 mm

1 mm dia.
(at 250 mm)

0.5 mm dia.
(at 100 mm)

E3NC-L series

E3NC-S series
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E3NC-L seriesof Compact Laser Sensors

Robot Cable
m ..

Retro-reflective Model Laser Class 1
ESNC-LHO3 Ba

NEW * The E39-R21 and E39-R22
— Reflectors are also IP67.

Stable Detection of a Wide Range of Workpieces,
Including Transparent Targets

Visible spot even at long distances.

Maximum sensing distance of 8 m

Application

Detection of Remaining Detection of Two PCBs Detection of Overlapping Lids
Sheet Metal in a Press

The small, long-distance spot can stably detect The small beam spot can detect two PCBs

The small beam spot stably detects overlapping lids
large pieces of sheet metal that remain on a press.  accidentally stacked together. on cups.



@ Detects Film That’s 95% Transparent

High-frequency Modulation for Stable Detection of Even Minor
Variations in the Thickness or Position of Transparent Objects

Wavelength Distribution of

Wavelength Distribution of

GConventional Emission

High-frequency Modulation

High-frequency

Modulation Emitted A

Emitted 4

Conventional emitted laser light level

beams have a single
wavelength. With
high-frequency Modulation, the

light level

A single wavelength
of light is emitted.

Multiple wavelengths
of light are emitted.

emitted laser beam is
controlled so that it contains
multiple wavelengths.

1§

Conventional Transparent Object Detection

14
Emitted wavelength

[
|4

Emitted wavelength

Transparent Object Detection with High-frequency Modulation

Emitted light level

Transparent
object

\§

Incident light level
A

Emitted light level

Little
attenuation

I I
" 14

I
14

Transparent

=4
Incident light level

. Little attenuation
at the main peak

object

AN

Attenuation
» atother peaks

[l
1

Emitted wavelength

L4
I Incident wavelength

]

22
Previously, slight changes in the thickness or position of a transparent
object would often interfere with stable detection.

Incident wavelength
——.

Emitted wavelength

U
Z
Even if the thickness or position of the transparent object changes slightly,
the presence of the transparent object is confirmed by attenuation of the
wavelengths that are not affected to achieve stable detection.

X

Application

Detecting Glass Wafer
Protrusion

Detecting the Height of Shrink
Packaging Film

Detecting Two Sheets of
Transparent Film

,ﬁ

OK

The high ability to detect transparent objects
enables stable detection of highly transparent glass
wafers.

The large difference in light levels even for
transparent films enables stable detection of thin
packaging films.

Even small differences in incident light level are
captured to enable detection of two sheets of
transparent film.



E3NC-L seriesof Compact Laser Sensors

Diffuse-reflective Model [|HE-—_ | P
AU E3NC-LHO2 Bl B

% Only when adjuster is locked.

Long-distance and Variable Beam
Spot for Application Versatility

0.8 mm dia.
or larger

Visible spot even at long distances.
Maximum Sensing Distance:

, Adjust the Spot to the Target or
0/ Application for Stable Detection.

Variable Spot

You can adjust the spot size to the target size or sensing
surface conditions for improved detection stability. The use
of a crown lock eliminates the need for tools to lock the spot
adjuster. Just press the adjuster to lock it and prevent the
settings from changing.

Spot adjuster

Make te spot smaller to
detect smaller targets.
Workpiece

size i — @

Make te spot larger for
stable detection on

rough surfaces. ]
Sensing e
surface

Thread Presence Detection Glass Substrate Mark Workpiece Presence Detection
Detection through Narrow Gaps

Application

L

OK &%

9‘7

The spot is made wider so that the presence With a maximum sensing distance of 1.2 m, Even detailed locations that are recessed in

:

of threading in nuts can be detected. long-distance mark detection is stable. machines can be stably detected from a distance.

°



Limited-reflective Model | S Eonot Catle
' ,.; . .",“',':
0.1 mm dia E3NC-LHO1 %{é a2

Minute Beam Spot for
High-precision Detection

High-precision Positioning
Minute spot with

0.1 mm dia.

Pin-point precision positioning to +10 ym. %

* With Smart Tuning. Depends on the workpiece.

- No Detection Outside of
Detection Window

Limited detection with
o o ! a sensing distance of
7015

Limited reflection means that objects are detected only within

a sensing distance of 70 mm +15 mm even if there are
workpieces or reflective objects closer or farther away. This
helps prevent false detection.

Application
Detecting the Presence of PCB Arrival Confirmation Ring Joint Location Detection

Needle Cap

2
Weld location

The minute 0.1-mm spot is targeted only at the The laser beam forms a minute spot to detect The minute, sharp laser beam stably detects
end of the cap for stable detection. arrival with high precision. 0.1 mm seams.



E3NC-S series of Ultra-compact CMOS Laser Sensors

E3NC-SH250H/SH250
E3NC-SH100

Stable Detection Regardless of Workpiece
Color, Material, or Surface Condition
Even for Glossy or Cast Metals

OMRON’s Unique HSDR-CMOS
(High Speed and Dynamic Range)

i
Actual Size

Dynamic Range of Up to

500,000 Times

* This is a conceptual
! illustration.
N

i

I\

The shutter time of the CMOS is adjusted
to the woprkpiece. The emission power is
then adjusted to optimize the amount of

dispersed light that is received.
Measuring Bright Workpieces Measuring Dark Workpieces
\ White ceramic \H/
1

- Black rubber
‘\\\
\\

)
Q e, O

\‘ \Weak Laser emission power Strong \I:

Glossy metal

Stable Detection with Triangulation

m
W
<
)5
(¢p)
o
o
=
o

Targets located at different distances from the sensor will reflect light onto

White ceramic Black rubber

a different spot of the Position Sensitive Device. The PSD is therefore

only concerned with location of light received rather than how much light

is received. This reduces effects of changing color or surface finish.
CaSt m etal Position detection section
a-—— Receiver lens
[
Weak Light level adjustment Strong - R N )
E;_itlter \/Eminer lens I/:\l B

Application

Detecting the Presence of O-ring Presence Detection

Exterior Wall Material

With the CMOS Sensor, stable detection is possible

even if the workpiece’s color or surface conditions are
not consistent.

°

With the CMOS Sensor, stable detection is possible
even with low-reflectance workpieces.



Increased Mounting Flexibility

Even if the Sensor is mounted at an angle,
the workpiece can still be detected due to
the reduced mounting restrictions.

o
Inclined mounting at up to 60

<Angular Detection Range>

[ Class 2 (E3NC-SH250H)
Class 1 (E3NC-SH250)
Installation distance: 250 mm

6 (tli’

Glossy metal White ceramic
SU8304 Equwalent
to JIS: 2B
N
Q0
@
(7]
4
(@)
<
™
Ll
. . Black rubber Cast metal
Application
Detecting Holes Made in Detection of Cut Position on
Metal Parts Rubber Hose

~0

/

The Sensors are influenced very little by the surface Even if the Sensor is mounted at an angle, stable

conditions of the workpiece, allowing level differences detection is possible for workpieces with low reflection.
on metal surfaces to be stably detected.
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Accessories (Sold Separately) E3NC-L series of Compact Laser Sensors

@ Lens Attachments -

d.o E39-P51 (roreanc-LHos Retro-reflective Models)
E39-P52 (roreanc-LHoz biffuse-reflective Models)

NEW

Solve Even More
Applications with
a Line Beam

Approx 52 mm
(at 600 mm)

Approx. 50 mm
(at 500 mm)

Approx. 25 mm

E3NC-LH02+ (at 250 mm)

E39-P52

@ Selectable Line Beam Shape

You can mount a Lens Attachment to the
E3NC-LHO02 and adjust the spot to create
E3NC-LHO3+ various shapes of line beams. Adjusting
E39-P51 the beam shape to your specific workpiece
enables even more-stable detection.

Rubber Sealing | |\ -
The Lens Attachments have internal rubber a . . .
Vertical line  Vertical Horizontal ~ Horizontal
packings to reduce the entry of dirt between ellipse ellipse ling
the Sensor Head and Lens Attachment. Line beam shapes
< >

Application
Presence Detection of Detection of Presence Detection of
Powders or Liquids Faulty Cap Assembly Rubber Sheets

-

)

With a wider beam, you can stably detect Using a line beam allows you to detect caps that The wide sensing area helps eliminate the
powders and liquids because they are less likely are not attached correctly with a single Sensor. influences of color differences in the rubber sheet
to fall outside of the beam. to enable stable detection.



Laser Amplifier Units E3NC-LA
Laser Amplifier Units (cmos Type) ESNC-SA

Consistent Operating Methods for All N-Smart Amplifier Units.
White Display Characters for High Visibility.

Automaticlly Select Optimized
Settings for the Application

Smart Tuning

Basic Tuning
Commonx Two-point

High-speed Workpieces

Nl High-precision
Commonx* Full Auto

%|\eBWW Positioning

Functions . Functions . : ias .
Tuning Tuning LGS Position Tuning
The larger incident level between measurements You can adjust to moving workpieces High-precision, pinpoint workpiece
with and without a workpiece is set to 9,999. without stopping the line. positioning is possible.

* The common functions are provided by both the E3NC-LA and the E3NC-SA.

INiiell  Long-term Stable Detection with Essentially No Maintenance Even When the Sensor Is Dirty

E3NC-LA Incident level
FEy DPC oy Tecevave | [EEEE EEER EEER B
unctions (Dynamic Power Control) Sicoleved “{:jge tvla Uel @
SR I m.Display value compensation mPC) 2‘1_.)
Even if dirt or machine vibration reduces the amount of 9000 Display flashes. ()
: : ) : : Incident light ™ *
light received, OMRON’s unique DPC automatically ovel dmp% 8000] - m
mpen he displ incident level hiev Incident light o] x - 1
compe S_ateSt et(_jSp e i SO o e 57 Compensation limit value | - - - - - - - - - - - - - —- level dropgs. ———————— 6000 ggmgepsatlon o
stable, high-precision detection. It vl
Set value z
(threshold value) Time m

Al Stable Detection of Everything But the Background

E3NC-SA . . . 4 Easy Adjustment after Head Installation
e Tuning without a Workpiece .
Easy-to-understand

Calibrate with the background as your reference surface. This enables D t D |
stable detection of any target that passes, regardless of shape, color, or IStance ISp ay‘*App"”‘"“a“""’

surface condition..
With Workpiece Background With Workpiece

You can see the distance at a glance, which
simplifies adjustment. After head installation, you
can reduce adjustment time after line switchovers
and reduce line stoppage time.

* Digital value of 10 = Approx. 1 mm

. N2
o m

s\lss

a

CMOS light-receiving elements CMOS light-receiving elements CMOS light-receiving elements

(mm) oee|

ON OFF ON

11
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N S mart Introduction to the N-Smart Series

Simple and Dependable

The N-Smart Lineup of Next-generation Fiber Sensors and Laser Sensors will quickly solve your problems and therefore increase
equipment operation rates and minimize downtime with optimum cost performance.

A New
Standard for
Fiber Optic

Sensor -
Performance
_ E3NX-FA

Fiber Amplifier Units

E3NW 5
Sensor Communications % -
Units

—
EtherCAT.
wm
CCLink74

Common Features and Models in the N-Smart Series

Common Buttons

Intuitive Operation
and Easy Setup.

Models with Wire-saving Connectors

N-Smart

- prosunce /" Dotuction_/Measurament

Applications with Many Sensors:
More convenience and even
lower costs with a network

No Master/Slave Distinctions in
Amplifier Units

* Reduce model numbers in stock
You do not need to stock master and slave amplifier units.

- Greatly reduced wiring work  Optical communications
Power is supplied from the Master
Connector. Slave Connectors :
have only output lines.

+ Expansion is easy and reliable
Mutual interference
prevention works even if you -
use a Master Connector instead
of a Slave Connector or combine

Master Connector

them with pre-wired models. - ]
Power line + Output line

Stable
Detection Even

for 1.5-mm
Level
Differences

E3NC-S
Ultra-compact
CMOS Laser
Sensors

n

N-Smart Amplifier Units
Easy application with consistent

E3NC-L
Compact
Laser Sensors

operating procedures

From Minute
Workpieces to
Long-distance
Detection

White Characters on a Black Background

High-contrast displays
for easy visibility
from a distance.

Model for Sensor Communications Unit

Data Management and Time Reduction
with Network Communications

» Three communications methods are supported

- Use Distributed Sensor Units to reduce equipment
production costs and commissioning time

—
EtherCAT.
Gam
CCoLink

Controller




Ordering Information

Sensor Heads: EBNC-L Compact Laser Sensor Series

Sensing . - Eeer
method Appearance | Beam shape Sensing distance class Cable length Model
Coaxial Retro- 2m E3NC-LHO03 2M NEW
reflective with Spot SD 8m*
MR function 5m E3NC-LHO03 5M NEW
2m E3NC-LH02 2M
Diffuse- .
reflective Variable spot [ {f]1.2m Class 1
5m E3NC-LH02 5M NEW
3 2m E3NC-LHO1 2M
Limited-
reflective ' Spot [ 70415 mm
5m E3NC-LHO1 5M NEW

* These values apply when an E39-R21, E39-R22, E39-RS10, or E39-RS11 Reflector is used. A Reflector is not included. Purchase a Reflector separately to match

the intended use of the Sensor.

Note: Only an E3NC-LACIC] Amplifier Unit can be connected.

Amplifier Units: E3NC-L Compact Laser Sensor Series

Connecting method

Appearance

Inputs/outputs

Model

NPN output

PNP output

Pre-wired (2 m)

2 outputs + 1 input

E3NC-LA21 2M

E3NC-LA51 2M

Wire-saving Connector 1 output + 1 input E3NC-LA7 E3NC-LA9
M8 Connector 1 output + 1 input E3NC-LA24 E3NC-LA54
Amplifier _for _Sensor_ . 2 outputs E3NC-LAO
Communications Unit
* A Sensor Communications Unit is required if you want to use the Amplifier Unit on a network.
Note: Only an E3NC-LHLI] Sensor Head can be connected.
Sensor Heads: E3NC-S Ultra-compact CMOS Laser Sensor Series
Sensing Laser
method Appearance | Beam shape Measurement range i~ Cable length Model
Class 2 2m E3NC-SH250H 2M
=
[ [ 135t 250 mm
|
Distance- 2m E3NC-SH250 2M
settable Spot
Class 1
=
[ [135t0100 mm 2m E3NC-SH100 2M
|

Note: Only an E3NC-SALIL] Amplifier Unit can be connected.

13



Amplifier Units: ESNC-S Ultra-compact CMOS Laser Sensor Series

Connecting method

Appearance

Inputs/outputs

Model

NPN output

PNP output

Pre-wired (2 m)

2 outputs + 1 input

E3NC-SA21 2M

E3NC-SA51 2M

Wire-saving Connector 1 output + 1 input E3NC-SA7 E3NC-SA9
M8 Connector 1 output + 1 input E3NC-SA24 E3NC-SA54
Amplifier _for _Sensor_ . 2 outputs E3NC-SA0

Communications Unit

1YY

* A Sensor Communications Unit is required if you want to use the Amplifier Unit on a network.
Note: Only an E3NC-SHLI[] or EBNC-SHII[JH Sensor Head can be connected.
Accessories (Sold Separately)

Sensor Head Accessories

Reflectors for Retro-reflective Sensors NEwW
A Reflector is not provided with the Sensor Head. It must be
ordered separately as required.

Lens Attachments for Sensor Heads NEwW
A Lens Attachment is not provided with the Sensor Head. It must
be ordered separately as required.

Applicable Sensor Head | Appearance Model Quantity Applicable
N Sensor Head Appearance Model Quantity
G }5 E39-R21
PuCEN E3NC-LHO03 E39-P51
E39-R22
40
1
E3NC-LHO03 1
o=
}5 E39-RS10 E3NC-LH02 E39-P52
i
E39-RS11 Note: You can combine the Lens Attachment with an applicable
50 ) Sensor Head to create a line beam.

Sensor Head Mounting Brackets
A Mounting Bracket is not provided with the Sensor Head. It must be ordered separately as required.

Applicable Sensor Head | Appearance Model Quantity Contents
E3NC-LHO03 E39-L190 NEW
E3NC-LH02 E39-L185
Mounting Bracket: 1
E3NC-LHO1 E39-L186 1 Nut plate: 1
Phillips screws (M3x18): 2
l | E39-L187
E3NC-SH250H e
E3NC-SH250 —
E3NC-SH100 e
\ b E39-L188




Amplifier Unit Accessories

Wire-saving Connectors (Required for models for Wire-saving Connectors.)
Connectors are not provided with the Amplifier Unit and must be ordered separately. *Protective stickers are provided.

Type Appearance Cable length | No. of conductors Model
Master Connector 4 E3X-CN21
2m
Slave Connector 2 E3X-CN22

Sensor I/0 Connectors (Required for models for M8 Connectors.)
Connectors are not provided with the Amplifier Unit and must be ordered separately.

Size Cable Appearance Cable type Model
Straight 2m XS3F-M8PVC4S2M
5m XS3F-M8PVC4S5M
M8 Standard cable 4-wire
L-shaped 2m XS3F-M8PVC4A2M
5m XS3F-M8PVC4A5M

Amplifier Unit Mounting Bracket
A Mounting Bracket is not provided with the Amplifier Unit. It
must be ordered separately as required.

Model

Appearance Quantity

E39-L143 1

DIN Track
A DIN Track is not provided with the Amplifier Unit. It must be
ordered separately as required.

Appearance Type Model IS
engn 1| PFP-100N
ength: 0.om | PFP-SON 1
Eﬁ:fhfyfi; total PFP-100N2

End Plate

Two End Plates are provided with the Sensor Communications Unit.
End Plates are not provided with the Amplifier Unit. They must
be ordered separately as required.

Model

Appearance Quantity

PFP-M 1

Related Products
Sensor Communications Units

Type Appearance Model
fSO?nEstch]:3(r3(<:)'r‘:r‘1_||:nunications Unit E3NW-ECT
fSOerrgsg%C;gmgLir;ications Unit E3NW-CRT
fSoerrggSr?E:?unications Unit E3NW-CCL
Distributed Sensor Unit *2 E3NW-DS

*1. Refer to your OMRON website for details.

*2. The Distributed Sensor Unit can be connected to any of the Sensor Com-

munications Units.

EtherCAT® is a registered trademark and patented tech-
nology, licensed by Beckhoff Automation GmbH, Germa-
ny.

CompoNet is a registered trademark of the ODVA.
CC-Link is a registered trademark of Mitsubishi Electric
Corporation. The trademark is managed by the CC-Link
Partner Association.
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OMRON’s CMOS Laser Sensor Lineup

Select the best match to your application from our wide lineup.

Stable measurements in the order of
10 ym at a reasonable cost with
essentially manual-free operation.

i E— 5 um
ZX2 100 mm M

Ideal for simple measurements.

7X1 300 mm™' —_— 30 pm
100 mm™’ — 7 um
Stable detection of level differences
in the order of 0.1 mm. 300 mm™ 3.0 mm™? 350 um
ZX0
100 mm™’ 0.7 mm™? 80 um
c
.0
k3 Dependable presence/ -
% absence detection in a 250 mm 9.0 mm —_—
a] compact body.
E3NC-S .
100 mm 1.5 mm E—

*1. Sensors are also available for other installation distances.
*2. The value depends on conditions. Refer to product datasheets or refer to product information on your OMRON website.

EtherCAT?® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.
CompoNet is a registered trademark of the ODVA.
CC-Link is a registered trademark of Mitsubishi Electric Corporation. The trademark is managed by the CC-Link Partner Association.



Terms and Conditions of Sale

OMRON

1.

oo

7.

9.

10.

11.

12.

Offer; Acceptance. These terms and conditions (these "Terms") are deemed
part of all quotes, agreements, purchase orders, acknowledgments, price lists,
catalogs, manuals, brochures and other documents, whether electronic or in
writing, relating to the sale of products or services (collectively, the "Products")
by Omron Electronics LLC and its subsidiary companies (“Omron”). Omron
objects to any terms or conditions proposed in Buyer's purchase order or other
documents which are inconsistent with, or in addition to, these Terms.
Prices; Payment Terms. All prices stated are current, subject to change with-
out notice by Omron. Omron reserves the right to increase or decrease prices
on any unshipped portions of outstanding orders. Payments for Products are
due net 30 days unless otherwise stated in the invoice.
Discounts. Cash discounts, if any, will apply only on the net amount of invoices
sent to Buyer after deducting transportation charges, taxes and duties, and will
be allowed only if (i) the invoice is paid according to Omron’s payment terms
and (i) Buyer has no past due amounts.
Interest. Omron, at its option, may charge Buyer 1-1/2% interest per month or
the maximum legal rate, whichever is less, on any balance not paid within the
stated terms.
Orders. Omron will accept no order less than $200 net billing.
Governmental Approvals. Buyer shall be responsible for, and shall bear all
costs involved in, obtaining any government approvals required for the impor-
tation or sale of the Products.
Taxes. All taxes, duties and other governmental charges (other than general
real property and income taxes), including any interest or penalties thereon,
imposed directly or indirectly on Omron or required to be collected directly or
indirectly by Omron for the manufacture, production, sale, delivery, importa-
tion, consumption or use of the Products sold hereunder (including customs
duties and sales, excise, use, turnover and license taxes) shall be charged to
and remitted by Buyer to Omron.
Financial. If the financial position of Buyer at any time becomes unsatisfactory
to Omron, Omron reserves the right to stop shipments or require satisfactory
security or payment in advance. If Buyer fails to make payment or otherwise
comply with these Terms or any related agreement, Omron may (without liabil-
ity and in addition to other remedies) cancel any unshipped portion of Prod-
ucts sold hereunder and stop any Products in transit until Buyer pays all
amounts, including amounts payable hereunder, whether or not then due,
which are owing to it by Buyer. Buyer shall in any event remain liable for all
unpaid accounts.

Cancellation; Etc. Orders are not subject to rescheduling or cancellation

unless Buyer indemnifies Omron against all related costs or expenses.

Force Majeure. Omron shall not be liable for any delay or failure in delivery

resulting from causes beyond its control, including earthquakes, fires, floods,

strikes or other labor disputes, shortage of labor or materials, accidents to
machinery, acts of sabotage, riots, delay in or lack of transportation or the
requirements of any government authority.

Shipping; Delivery. Unless otherwise expressly agreed in writing by Omron:

a. Shipments shall be by a carrier selected by Omron; Omron will not drop ship
except in “break down” situations.

b. Such carrier shall act as the agent of Buyer and delivery to such carrier shall
constitute delivery to Buyer;

c. All sales and shipments of Products shall be FOB shipping point (unless oth-
erwise stated in writing by Omron), at which point title and risk of loss shall
pass from Omron to Buyer; provided that Omron shall retain a security inter-
est in the Products until the full purchase price is paid;

d. Delivery and shipping dates are estimates only; and

e.Omron will package Products as it deems proper for protection against nor-
mal handling and extra charges apply to special conditions.

Claims. Any claim by Buyer against Omron for shortage or damage to the

Products occurring before delivery to the carrier must be presented in writing

to Omron within 30 days of receipt of shipment and include the original trans-

portation bill signed by the carrier noting that the carrier received the Products
from Omron in the condition claimed.

. Warranties. (a) Exclusive Warranty. Omron’s exclusive warranty is that the

Products will be free from defects in materials and workmanship for a period of
twelve months from the date of sale by Omron (or such other period expressed
in writing by Omron). Omron disclaims all other warranties, express or implied.
(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION,
EXPRESS OR IMPLIED, ABOUT NON-INFRINGEMENT, MERCHANTABIL-

14.

15.

16.

17.

18.

ITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE PRODUCTS.
BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. Omron further disclaims all warranties and responsibility of
any type for claims or expenses based on infringement by the Products or oth-
erwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obli-
gation hereunder shall be, at Omron’s election, to (i) replace (in the form
originally shipped with Buyer responsible for labor charges for removal or
replacement thereof) the non-complying Product, (ii) repair the non-complying
Product, or (iii) repay or credit Buyer an amount equal to the purchase price of
the non-complying Product; provided that in no event shall Omron be responsi-
ble for warranty, repair, indemnity or any other claims or expenses regarding
the Products unless Omron’s analysis confirms that the Products were prop-
erly handled, stored, installed and maintained and not subject to contamina-
tion, abuse, misuse or inappropriate modification. Return of any Products by
Buyer must be approved in writing by Omron before shipment. Omron Compa-
nies shall not be liable for the suitability or unsuitability or the results from the
use of Products in combination with any electrical or electronic components,
circuits, system assemblies or any other materials or substances or environ-
ments. Any advice, recommendations or information given orally or in writing,
are not to be construed as an amendment or addition to the above warranty.
See http://www.omron247.com or contact your Omron representative for pub-
lished information.

Limitation on Liability; Etc. OMRON COMPANIES SHALL NOT BE LIABLE
FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS
BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.
Further, in no event shall liability of Omron Companies exceed the individual
price of the Product on which liability is asserted.

Indemnities. Buyer shall indemnify and hold harmless Omron Companies and
their employees from and against all liabilities, losses, claims, costs and
expenses (including attorney's fees and expenses) related to any claim, inves-
tigation, litigation or proceeding (whether or not Omron is a party) which arises
or is alleged to arise from Buyer's acts or omissions under these Terms or in
any way with respect to the Products. Without limiting the foregoing, Buyer (at
its own expense) shall indemnify and hold harmless Omron and defend or set-
tle any action brought against such Companies to the extent based on a claim
that any Product made to Buyer specifications infringed intellectual property
rights of another party.

Property; Confidentiality. Any intellectual property in the Products is the exclu-
sive property of Omron Companies and Buyer shall not attempt to duplicate it
in any way without the written permission of Omron. Notwithstanding any
charges to Buyer for engineering or tooling, all engineering and tooling shall
remain the exclusive property of Omron. All information and materials supplied
by Omron to Buyer relating to the Products are confidential and proprietary,
and Buyer shall limit distribution thereof to its trusted employees and strictly
prevent disclosure to any third party.

Export Controls. Buyer shall comply with all applicable laws, regulations and
licenses regarding (i) export of products or information; (iii) sale of products to
“forbidden” or other proscribed persons; and (ii) disclosure to non-citizens of
regulated technology or information.

Miscellaneous. (a) Waiver. No failure or delay by Omron in exercising any right
and no course of dealing between Buyer and Omron shall operate as a waiver
of rights by Omron. (b) Assignment. Buyer may not assign its rights hereunder
without Omron's written consent. (c) Law. These Terms are governed by the
law of the jurisdiction of the home office of the Omron company from which
Buyer is purchasing the Products (without regard to conflict of law princi-
ples). (d) Amendment. These Terms constitute the entire agreement between
Buyer and Omron relating to the Products, and no provision may be changed
or waived unless in writing signed by the parties. (e) Severability. If any provi-
sion hereof is rendered ineffective or invalid, such provision shall not invalidate
any other provision. (f) Setoff. Buyer shall have no right to set off any amounts
against the amount owing in respect of this invoice. (g) Definitions. As used
herein, “including” means “including without limitation”; and “Omron Compa-
nies” (or similar words) mean Omron Corporation and any direct or indirect
subsidiary or affiliate thereof.

Certain Precautions on Specifications and Use

1.

Suitability of Use. Omron Companies shall not be responsible for conformity
with any standards, codes or regulations which apply to the combination of the
Product in the Buyer’s application or use of the Product. At Buyer’s request,
Omron will provide applicable third party certification documents identifying
ratings and limitations of use which apply to the Product. This information by
itself is not sufficient for a complete determination of the suitability of the Prod-
uct in combination with the end product, machine, system, or other application
or use. Buyer shall be solely responsible for determining appropriateness of
the particular Product with respect to Buyer’s application, product or system.
Buyer shall take application responsibility in all cases but the following is a
non-exhaustive list of applications for which particular attention must be given:
(i) Outdoor use, uses involving potential chemical contamination or electrical
interference, or conditions or uses not described in this document.

(i) Use in consumer products or any use in significant quantities.

(iii) Energy control systems, combustion systems, railroad systems, aviation
systems, medical equipment, amusement machines, vehicles, safety equip-
ment, and installations subject to separate industry or government regulations.
(iv) Systems, machines and equipment that could present a risk to life or prop-
erty. Please know and observe all prohibitions of use applicable to this Prod-
uct.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS
RISK TO LIFE OR PROPERTY OR IN LARGE QUANTITIES WITHOUT
ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO

4.

ADDRESS THE RISKS, AND THAT THE OMRON’S PRODUCT IS PROP-
ERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Programmable Products. Omron Companies shall not be responsible for the
user’s programming of a programmable Product, or any consequence thereof.
Performance Data. Data presented in Omron Company websites, catalogs
and other materials is provided as a guide for the user in determining suitabil-
ity and does not constitute a warranty. It may represent the result of Omron’s
test conditions, and the user must correlate it to actual application require-
ments. Actual performance is subject to the Omron’s Warranty and Limitations
of Liability.

Change in Specifications. Product specifications and accessories may be
changed at any time based on improvements and other reasons. It is our prac-
tice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifica-
tions of the Product may be changed without any notice. When in doubt, spe-
cial part numbers may be assigned to fix or establish key specifications for
your application. Please consult with your Omron’s representative at any time
to confirm actual specifications of purchased Product.

Errors and Omissions. Information presented by Omron Companies has been
checked and is believed to be accurate; however, no responsibility is assumed
for clerical, typographical or proofreading errors or omissions.
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AUTOMATION & SAFETY

OMRON AUTOMATION AND SAFETY - THE AMERICAS HEADQUARTERS - Chicago, IL USA « 847.843.7900 « 800.556.6766 » www.omron247.com

OMRON CANADA, INC. - HEAD OFFICE

OMRON ARGENTINA - SALES OFFICE

Toronto, ON, Canada « 416.286.6465 « 866.986.6766 « www.omron247.com Cono Sur + 54.11.4783.5300

OMRON ELECTRONICS DE MEXICO « HEAD OFFICE
México DF « 52.55.59.01.43.00 - 01-800-226-6766 « mela@omron.com

OMRON ELECTRONICS DE MEXICO « SALES OFFICE

OMRON CHILE « SALES OFFICE
Santiago « 56.9.9917.3920

OTHER OMRON LATIN AMERICA SALES

Apodaca, N.L. » 52.81.11.56.99.20 - 01-800-226-6766 » mela@omron.com 54.11.4783.5300

OMRON ELETRONICA DO BRASIL LTDA « HEAD OFFICE
S&o Paulo, SP, Brasil « 55.11.2101.6300 « www.omron.com.br

OMRON EUROPE B.V. « Wegalaan 67-69, NL-2132 JD, Hoofddorp, The Netherlands. « +31 (0) 23 568 13 00 » www.industrial.omron.eu

Authorized Distributor:

Automation Control Systems
» Machine Automation Controllers (MAC) - Programmable Controllers (PLC)
« Operator interfaces (HMI) - Distributed I/O - Software

Drives & Motion Controls
« Servo & AC Drives - Motion Controllers & Encoders

Temperature & Process Controllers
« Single and Multi-loop Controllers

Sensors & Vision

« Proximity Sensors « Photoelectric Sensors « Fiber-Optic Sensors
« Amplified Photomicrosensors « Measurement Sensors

« Ultrasonic Sensors « Vision Sensors

Industrial Components

« RFID/Code Readers - Relays « Pushbuttons & Indicators

« Limit and Basic Switches « Timers « Counters « Metering Devices
« Power Supplies

Safety
« Laser Scanners - Safety Mats « Edges and Bumpers « Programmable Safety
Controllers - Light Curtains - Safety Relays - Safety Interlock Switches
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