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Smart Camera
FHV/ Series

Draw advanced inspection closer within your reach

A new camera with advanced image
processing functions
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The functionality and speed that
your production site demands
packed in an all-in-one device

The FHV7 Smart Camera is an all-in-one camera with the functionalities of the high-spec vision
system FH Series packed in its compact, robust body that is easy to deploy.
It provides almost all inspection and measurement functions of the FH Series, and allows for easier

image inspections of matching quality, even in processes where inspection had previously been
omitted due to restrictions in durability, space, and system deployment time.

Integrated controller structure

Smart camera
FHV7 Series

Difficulties in processing

product variation
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Harsh installation

environments
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FHV7 Series

A robust all-in-one body
that makes it easy to install

Installable anywhere

Integrated camera/controller structure

Integrates everything you need for image processing.
All-in-one structure includes not only the controller but the
lens and lights as well, allowing you to easily attach it wherever
you want additional inspections or measurements, without
having to worry about control panel space.

Controller

Ethen'et/IP

Ethernet cable

Previous

vision sensors

Lights

Lens

I/O cable

=

Easy-to-replace modular structure

Lens and lights are available as modules.
Easily replaceable in the event of any mechanical failures
or inspection specification changes.
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Robust structure

IP67 waterproof structure

IP67 compatible to allow use in wet
conditions, such as regular wash-downs at

the sites where the cameras are installed.

Captive screws Replaceable covers
Replaceable modules use captive screws, to prevent problems The light cover and optical filter are easy to remove and replace, so you don't
caused by the screws falling into the production line, etc. need a protective cover, etc,, against dirt.

> =

Dirty cover filters can be removed separately for replacement

High scalability

External lights supported

The FLV and FL Series have a broad lineup of more than 150 models, and Lighting controller
they can easily be attached as external lights to FHV7 Smart Cameras.

By connecting the lighting controller, you can, from FHV7's setting /

window, easily adjust the light emission intensity and set light emissions

to synchronize with the release of the shutter.
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Flexibly accommodates object changes

Multi-color Light
Accommodates color variations

Multi-color light provides a quick solution to the issue

of measuring different colors. For example, objects

with variously colored packages on a production line
are properly measured with the light that changes its
illumination color to fit each object. When the product
design is changed or a new models is added, you can
simply change a parameter instead of replacing or
fine-tuning lights. The production line is always ready for

R G B IR

a wider variety of product.

Autofocus Lens
Accommodates size variations

The autofocus lens covers a focal length range

from 59 mm to 2,000 mm™". Even when products in
different sizes are produced, the focus range can be
changed easily by parameters. “ This feature eliminates

mechanical operation for changeover during product I

replacement, leading to a simpler system with higher oL
productivity. I

*1. Differs depending on the lens type. See the optical chart on page 32 for details.
*2. Set focuses for different product heights in advance
and switch between them when you perform a changeover.



When inspecting products

of different colors

As a product has more color
options, some of the colors may
cause low contrast under a single
color illumination. The multi-color
illumination allows switching colors
for different product color options,
ensuring stable inspections.

When inspecting products

of different sizes

When inspecting products such as
plastic bottles that come in different
sizes, you can perform a changeover
only by switching the setting of the
autofocus lens. The autofocus lens
does not need the mechanism for
moving the camera.

Expanding the range of
parts inspection

Accurate and extensive inspection
of parts mounting points on
different automobile models is
enabled without moving cameras.

5 Mpix

Lower contrast

Unreadable

Working distance
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>

12 Mpix
© %50 4,0 00 g0 ° ° °
° ° o
=1 h °° °
o 0 -




8 i FHV7 Series

Excellent productivity
performance

Best-in-class speed*'

Image capture
Maximum speed 2.3 ms
X
Distributed processing
across 2 cores

X
High-speed algorithm

High-speed processing

The all-in-one FHV7 Smart Camera is packed with capabilities
garnered through the FH Series.
Its high performance, comparable to a dedicated image processing

system, supports advanced applications as well.
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(Iear images The FHV7 Smart Camera can measure 1.6 megapixels in 24 ms.
[t can perform high-resolution inspections without compromising speed capabilities, and can be
facilitate used in places where image processing systems are currently deployed.

inspection

0.4 Mpix

Shorter inspection time even when

1.6 Mpix the number of pixels is increased

More FHV7's high processing performance enables you to easily conduct inspections equivalent to
an image processing system. It is optimal for multipoint inspections that would significantly
|nSpect|0n compromise speed when conducted with traditional smart cameras.
points
Example: Add 12 ptemisgan
IE' 328ms*2
Elo Elm c,o o El o E
2,9 o[
o [
E [
|
= o]
o . Additional 12 points
197ms 131ms
El =) El °o El o ° E
Green : Inspeciton passed,Red : Inspection failed
: Measured values may change gradually due to workpiece variation or changes in external circumstance.
Settings can J change gradusty P o
Even in such cases, distributed processing across 2 cores allows you to perform cause analysis and
be adjustEd setting adjustments as you make measurements. You can eliminate downtime and visual inspection of
. uninspected items.
with zero
downtlme No downtime or
Corel cost losses
Inspec- NG occurs
tion
Core2
I\/lea_sure with new
Adjust- NG analyzed Settings changed Tests performed iﬁgél?s from the next
LS Use simulation software Reflect setting changes

*1. Based on Omron investigation in October 2018.
*2.Sample comparison to inspection time using vision sensors installed
in customer's machine. Based on Omron investigation in October 2018
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Traceability and serial number management

The FHV7 Smart Camera is suitable for applications in which inspection results and images are managed by product serial numbers.

Stable reading regardless of printing quality

I 2D Code Il delivers powerful code reading

The dedicated algorithm for stable 2D code reading under adverse conditions is implemented. Data based on the print quality
specifications can be output, which contributes to stable printing.

Changing ambient brightness After processing/washing
Chips due to reflection Low contrast Waterdrops and dirt Scratched damage
Poor printing quality in high-speed line Poor printing quality on coarse surface
W Print Quality Grading Function
O
-ISO/IEC 15415
v +ISO/IECTR29158
_mw
Ak
Variations in start positions Uneven line spacing Molding variations of forged object
I Stable reading of difficult-to-read characters (OCR)
Printed characters can be too close to each other, and characters can be printed on curved surfaces.
Even in these cases, stable reading is possible.
Touching characters Curved character strings

Easy installation with built-in dictionary

Many previous character reading methods required dictionary setup before usage, which was a tedious step. The built-in dictionary
developed through our long and rich experiences on FA sites includes a variety of fonts and possible character variations, eliminating

the need of dictionary setup. You can also add non-conventional characters when special fonts are read.

Characters from most printers can be
read, including dot and impact printers.

Approx. 80 fonts are supported

Hot printer Inkjet printer Thermal printer Laser marker
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I High-speed image storage and image compression

Image data is so large that conventional controllers could not store all images due to limited storage time and storage capacity. The
FHV7 Smart Camera has algorithms and hardware that can save images in Omron formats and compress image data at high speed,

enabling all images to be stored to meet increasing needs in quality control.

The times in the figure on the left are provided for reference only and their
accuracy cannot be guaranteed. They are measured under the following
Ethernet + JPEG file Approx. 400 ms I conditions:

« FHV7H-M050 Smart Camera
+ 5 Mpix monochrome images
Ethernet + JPEG file - Size of converted JPEG file: 0.1 MB

(high-speed image Approx. 200 ms Reduced to 1/2
compression)

Ethernet + IFZ file
(Omron format) Reduced to 1/4

Compression time
I Storage time

High-speed image storage

I Images are saved even during measurements

Distributed processing across 2 cores allows the CPU to perform

* Allimages can be saved under the following conditions:

parallel processing of measurements and image logging. With - One 04 Mpix camera
. . . . + Measurement time of 30 ms
connection to a high-speed, large-capacity NAS, all images on the - IPEG file
highfspeed line can be saved, which was previously difficult. * - Images can be saved continuously for approx. 380 days when a 3 TB NAS is used

(based on 8 hours of operation a day)

Trend analysis of all saved images quickly isolates errors and

facilitates countermeasures.

For standard smart cameras

I I I Issue
Priority on measurement S} EREATIITIES Measurement Image input 2 Measurement Image input 3 Measurement . ) . .
processing Since logging was not possible during
Image logging 1 n measurement, the user had to choose either
] Interruption

all images could be saved or image input
triggers had to be delayed depending on the
measurement trigger intervals.

I
I I
:The nextimage inputis delayed :

Priority on image logging [LLEL[HTS] M : L g Imageinput 2 Measurement
I 1
: Image logging 1 - : Image logging -

I
J
I
i
L
Interruption ] measurement or logging. Accordingly, not
I
I
I
I
I

The FHV7 Series ‘ ‘

Image input 1 Measurement Imageinput 2 Measurement Image input 3 Measurement

h | Measurement and image logging are

I
I
I
I
; N
Image logging 1 Imagelogging2 g ! processed in parallel.
I
I
I
I
1

I
I
= |
| : As a result, you can save all images.
: Allimages are saved
I
1

Solution
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Pick and place

The FHV7 Smart Camera can be combined with robots for picking and

assembling applications.

Shape Search lll stably detects all types of objects

Stable position detection is performed regardless of shape, material, or background.

O Shape Search lll

Conventional
pattern search

Intricate shapes

Round shapes Thin shapes

Detection rate (%)

Noise in background Glossy surfaces

I Sorting mixed models

Different types of the searched objects can be sorted.

Think & See,
the core technology of Shape Search IlI

See the details of
Think & See.

"“Think & See" is Omron's powerful core technology for image B -
sensing. Omron is continuously developing technologies ® @

to measure, detect, or identify the positions, orientations,

shapes, materials, colors, status, or attributes of things,

people, vehicles, or other objects faster, more precisely, and

more easily than the human eye under various conditions.
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Easy output to major robot manufacturers' devices

The dialog boxes for the FHV7 Smart Camera and the programs for various vendors' robots greatly reduce the set-up time for robot

applications. Refer to the system configuration diagram (p. 16) for connection details.

Pick Offset compensation Place

I 3-step easy setting
Verified robot communication programs and flowcharts required for robot applications are provided. You don't need to design

communications and create a flowchart to set up a robot application.

S . Applicati R f
STEP 'I Just a few clicks in Robot Setting Tool ppication obotmenufacturer
. Select 3 items to obtain the communication program and
Obtain robot program and
flowchart you need.

flowchart

You can download the Robot Setting Tool

from the following URL:

http://www.ia.omron.com/fhv

Robot Setting Tool Camera position

STEP 2 Move robot for calibration from the FHV7

Series
Calibrate

The obtained flowchart can be used to move the robot for

calibration from the FHV7 Smart Camera. There is no need to

create a program for robot calibration.

Move robot
Flowchart
STEP 3 Set up and check application from the FHV7
. Series
Check operations
Set the coordinates of the robot and check robot operations
using the dialog boxes.
Check robot
operations

Set the coordinates of the robot
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Product lineup

The product lineup includes general-use Smart Cameras and high-speed, high-accuracy vision systems. You can choose the right
one according to your requirements for speed and accuracy of each process. Both FH Series and FHV7 Series have the common user
interface and operating procedures, so it is possible to share the same image inspection method across the production line. This
reduces the time for operator training. The compatibility of setting data enables you to upgrade hardware easily when speed and
accuracy enhancement is needed.

For processes requiring
high speed and high resolution

For various types of inspections

Smart Camera Vision System
FHV7 Series FH Series

FHV7H FH-2050 FH-5050
Performance ™' * * % * * *
No. of cameras 1 8 8
Hardware
Grade 0.4 1.6 3.2 0.3 0.4 2
. Mpix Mpix Mpix Mpix Mpix Mpix
Resolution
5 6.3 12 5 12 20.4
Mpix Mpix Mpix Mpix Mpix Mpix
Main screen Measurement flow Measurement condition
setting screen setting screen
Screens

One

Software

Image logging JPEG BMP
format

(Omron format)

Setting data Compatible *

*1. %: The more starts, the higher the performance.
*2. Settings for the common functions can be shared between series.
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Processing items

Most frequently used processing items come standard, according to customer usage of the high-spec vision system FH Series.

Group Processing Item FH\.” FH Group Processing Item FH\.” FH
Series | Series Series Series
Search v v Unit Macro - v
Flexible Search v v Unit Calculation Macro v
Sensitive Search v v Calculation v v
ECM Search - v Line Regression v v
EC Circle Search - v Circle Regression v v
Shape Search Il - 4 Precise Calibration v v
Shape Search Il v v User Data - v
EC Corner - v Set Unit Data v
Ec Cross - v Get Unit Data v
Classification v v Set Unit Figure v
Edge Position v 4 Get Unit Figure - v
Edge Pitch v v Trend Monitor v v
Scan Edge Position v 4 Image Logging v v
Scan Edge Width v v Image Conversion Logging v v
Circular Scan Edge Position v v Data Logging - v
Circular Scan Edge Width v v Elapsed Time v v
Intersection 4 v Wait v v
Lo SRR Color Data v v Focus - v
Gravity and Area v v Support Iris - v
Labeling v v measurement Parallelize v v
Label Data v Parallelize Task v v
Defect v Statistics v v
Precise Defect v v Referrence Calib Data v v
Fine Matching v v Position Data Calculation v v
Character Inspect v v Stage Data v v
Date Verification 4 v Robot Data 4 v
Model Dictionary v v Vision Master Calibration 4 v
2DCode Il v v PLC Mastoer Calibration v
2DCode v v Convert Position Data v v
Barcode v v Movement Single Position v v
OCR User Dictionary v v Movement Multi Points v v
OCR v v Detection Point - v
Circle Angle - v Manual Position Setting - v
Glue Bead Inspection v v Camera Calibration v v
Camera Image Input - v Data Save - v
Camera Image Input FH - v Conveyor Calibration - 4
Camera Image Input FHV v v Scene v v
Camera Image Input HDR - v System Information v v
Camera Image Input HDR Lite - v Conditional Branch - v
2 e Photometric Stereo Image Input - v End v v
Camera Switch - v DI Branch - v
Measurement Image Switching v 4 Control Flow Normal - v
Multi-trigger Imaging v v Control Flow PLC Link v
Multi-trigger Imaging Task v v Control Flow Parallel - v
Position Compensation v v Control Flow Fieldbus v
- Branch -
Filtering v v Selective Branch v
Backgrond Suppression v v Conditional Execution (If) v v
Brightness Correct Filter v v Conditional Execution (Else) v v
Color Gray Filter v v Loop 4 v
Extract Color Filter v 4 Loop Suspension v v
Compensate Anti Color Shading 4 v Select Execution(Select) v v
image Stripes Removal Filter Il v v Select Execution(Case) v v
Polar Transformation v v Result Output (I/0) v v
Trapezoidal Correction v v Result Output(Message) v v
Machine Simulator v Data Output - v
Image Subtraction v v S Parallel Data Output - 4
Advanced filter v v Parallel Judgement Output - v
Panorama - v Fieldbus Data Output - v
Result Display v v
Display Image File - v
Display result Display Last NG Image v v
Conveyor Panorama Display - v
Display Image Hold v v

Note : Refer to page 28 for details of processing items.



Smart Camera

FHV7 Series

The functionality and speed

that your production site demands
packed in an all-in-one device

* A robust all-in-one body that makes it easy to install
* Flexibly accommodates object changes
* Excellent productivity performance

System Configuration

Smart camera

All-in-one Models

All-in-one Models

All-in-one Models with
with Lens Module

Lens and Lighting Modules

I/O cable : :
I Trigger input sensor
External light FLV/FL Series Ethernet cable

1/0O control PC

\
4

2
Q
\S

%ll

e 24 VDC
Lighting controller

PC
Robot
(Remote Operation Tool) ovo

o (-



Model Number Structure

FHV7 Series

FHV7 Series Model Number Legend

Use this legend when determining the product specifications from the model number. When ordering, use a model number from the table in
Ordering Information.

FHV7H-00000-000-00

1 2 3 4 5 6
No. Classification Code Meaning No. Classification Code Meaning
M Monochrome 06 6 mm
1 Image sensors
C Color 09 9 mm
004 400,000 pixels 5 Focal length 12 12 mm
016 1.6 million pixels 16 16 mm
. 032 3.2 million pixels 25 25 mm
2 Resolution - :
050 5 million pixels R Red
063 6.3 million pixels . w White
- : 6 Light color
120 12 million pixels IR IR
- Global shutter MC Multi color
3 Shutter type -
R Rolling shutter
C C mount
4 Lens
S Autofocus Lens
Configuration
For the Smart Camera FHV?7 series, there are five configurations below by module combinations.
Internal Protective n n
Smart camera Lens lighting SO Integrated model Appearance Configuration
IP40 FHV7H-OOOO0-C C mount lens/IP40
400,000 pixels FHV7H-[J004-[] C mount lens
1.6 million pixels | FHV7H-[1016-[] 374SLE
3.2 million pixels | FHV7H-[1032-[] SV-I00V N/A
5 million pixels FHV7H-[J050-] 374SLE
6.3 million pixels | FHV7H-CI063R-0) | 0" 1 IP67
12 million pixels FHV7H-[1120R-[] W fH !
aterproo oods N/A . | C mount lens/IP67
required
FHV-XHD-S
FHV-XHD-L
1P40 FHV7H-CO0000-s00 ' Lens module/IP40
N/A
400,000 pixels | FHV7H-C1004-0] IP67 1
1.6 million pixels | FHV7H-[1016-] FHV lens module b
3.2 million pixels | FHV7H-[1032-1 | FHV-LEM-S[I0] ‘r"\a’:b‘?rrg(’j"“ Hoods | N/A | Lens module/IP67
6.3 million pixels | FHV7H-[J063R-[J FHV-XHD-LEM
Lens module
FHV-LTM-CO | IP67 FRV7H-LILLHC- /internal lighing -
sOO-00 P67

Model Selection

To select a model of Smart Camera, use the WEB Selector.
http://www.ia.omron.com/fhv_select_e
Note: With certain module types, the operation of some combinations cannot be guaranteed.

Use the Web Selector to select the correct combination of image sensor, lens, resolution, and light.

OmRON




FHV7 Series

Ordering Information

Smart Cameras

C Mount Models

Item Resolution Model
Color Monochrome
400,000 pixels FHV7H-C004-C FHV7H-M004-C
1.6 million pixels FHV7H-C016-C FHV7H-M016-C
3.2 million pixels FHV7H-C032-C FHV7H-M032-C
5 million pixels FHV7H-C050-C FHV7H-M050-C
6.3 million pixels FHV7H-C063R-C FHV7H-M063R-C
12 million pixels FHV7H-C120R-C FHV7H-M120R-C
All-in-one Models with Lens Module
Item Resolution Lens Focal length Model
Color Monochrome
6 mm FHV7H-C004-S06 FHV7H-M004-S06
9 mm FHV7H-C004-S09 FHV7H-M004-S09
400,000 pixels Autofocus Lens 12 mm FHV7H-C004-S12 FHV7H-M004-S12
16 mm FHV7H-C004-S16 FHV7H-M004-S16
25 mm FHV7H-C004-S25 FHV7H-M004-S25
6 mm FHV7H-C016-S06 FHV7H-M016-S06
9 mm FHV7H-C016-S09 FHV7H-M016-S09
1.6 million pixels Autofocus Lens 12 mm FHV7H-C016-S12 FHV7H-M016-S12
16 mm FHV7H-C016-S16 FHV7H-M016-S16
25 mm FHV7H-C016-S25 FHV7H-M016-S25
6 mm FHV7H-C032-S06 FHV7H-M032-S06
9 mm FHV7H-C032-S09 FHV7H-M032-S09
3.2 million pixels Autofocus Lens 12 mm FHV7H-C032-S12 FHV7H-M032-S12
16 mm FHV7H-C032-S16 FHV7H-M032-S16
25 mm FHV7H-C032-S25 FHV7H-M032-S25
6 mm FHV7H-C063R-S06 FHV7H-M063R-S06
9 mm FHV7H-C063R-S09 FHV7H-M063R-S09
6.3 million pixels Autofocus Lens 12 mm FHV7H-C063R-S12 FHV7H-M063R-S12
16 mm FHV7H-C063R-S16 FHV7H-M063R-S16
25 mm FHV7H-C063R-S25 FHV7H-M063R-S25

OMmRrROoN




FHV7 Series

All-in-one Models with Lens and Lighting Modules

Item Resolution Lens Focal length Light color Model
Color Monochrome
Multi color FHV7H-C004-S06-MC FHV7H-M004-S06-MC
Red FHV7H-M004-S06-R
6 mm White FHV7H-C004-S06-W FHV7H-M004-S06-W
IR FHV7H-M004-S06-IR
Multi color FHV7H-C004-S09-MC FHV7H-M004-S09-MC
Red FHV7H-M004-S09-R
9 mm White FHV7H-C004-S09-W FHV7H-M004-S09-W
IR FHV7H-M004-S09-IR
Multi color FHV7H-C004-S12-MC FHV7H-M004-S12-MC
Red FHV7H-M004-S12-R
400,000 pixels Autofocus Lens 12 mm -
White FHV7H-C004-S12-W FHV7H-M004-S12-W
IR FHV7H-M004-S12-IR
Multi color FHV7H-C004-S16-MC FHV7H-M004-S16-MC
Red FHV7H-M004-S16-R
16 mm White FHV7H-C004-S16-W FHV7H-M004-S16-W
IR FHV7H-M004-S16-IR
Multi color FHV7H-C004-S25-MC FHV7H-M004-S25-MC
Red FHV7H-M004-S25-R
25 mm White FHV7H-C004-S25-W FHV7H-M004-S25-W
IR FHV7H-M004-S25-IR
Multi color FHV7H-C016-S06-MC FHV7H-M016-S06-MC
Red FHV7H-M016-S06-R
6 mm White FHV7H-C016-S06-W FHV7H-M016-S06-W
IR FHV7H-M016-S06-IR
Multi color FHV7H-C016-S09-MC FHV7H-M016-S09-MC
Red FHV7H-M016-S09-R
9 mm White FHV7H-C016-S09-W FHV7H-M016-S09-W
IR FHV7H-M016-S09-IR
Multi color FHV7H-C016-S12-MC FHV7H-M016-S12-MC
1.6 million pixels | Autofocus Lens 12 mm Req FHV7H-M016-S12-R
White FHV7H-C016-S12-W FHV7H-M016-S12-W
IR - FHV7H-M016-S12-IR
Multi color FHV7H-C016-S16-MC FHV7H-M016-S16-MC
Red FHV7H-M016-S16-R
16 mm White FHV7H-C016-S16-W FHV7H-M016-S16-W
IR FHV7H-M016-S16-IR
Multi color FHV7H-C016-S25-MC FHV7H-M016-S25-MC
Red FHV7H-M016-S25-R
25 mm White FHV7H-C016-S25-W FHV7H-M016-S25-W
IR FHV7H-M016-S25-IR
Multi color FHV7H-C032-S06-MC FHV7H-M032-S06-MC
Red FHV7H-M032-S06-R
6 mm White FHV7H-C032-S06-W FHV7H-M032-S06-W
IR FHV7H-M032-S06-IR
Multi color FHV7H-C032-S09-MC FHV7H-M032-S09-MC
3.2 million pixels | Autofocus Lens 9 mm Req FHV7H-M032-509-R
White FHV7H-C032-S09-W FHV7H-M032-S09-W
IR FHV7H-M032-S09-IR
Multi color FHV7H-C032-S12-MC FHV7H-M032-S12-MC
Red FHV7H-M032-S12-R
12mm White FHV7H-C032-S12-W FHV7H-M032-S12-W
IR FHV7H-M032-S12-IR

OmRON
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Item Resolution Lens Focal length Light color Model
Color Monochrome
Multi color FHV7H-C032-S16-MC FHV7H-M032-S16-MC
Red FHV7H-M032-S16-R
16 mm White FHV7H-C032-S16-W FHV7H-M032-S16-W
3.2 million pixels | Autofocus Lens R - FHV7H-M032-S16-IR
Multi color FHV7H-C032-S25-MC FHV7H-M032-S25-MC
Red FHV7H-M032-S25-R
25 mm White FHV7H-C032-S25-W FHV7H-M032-S25-W
IR FHV7H-M032-S25-IR
Multi color FHV7H-C063R-S06-MC FHV7H-M063R-S06-MC
Red FHV7H-M063R-S06-R
6 mm White FHV7H-C063R-S06-W FHV7H-M063R-S06-W
IR FHV7H-M063R-S06-IR
Multi color FHV7H-C063R-S09-MC FHV7H-M063R-S09-MC
Red FHV7H-M063R-S09-R
9 mm White FHV7H-C063R-S09-W FHV7H-M063R-S09-W
IR FHV7H-M063R-S09-IR
Multi color FHV7H-C063R-S12-MC FHV7H-M063R-S12-MC
6.3 million pixels | Autofocus Lens 12 mm Req FHV7H-MOG3R-S12-R
White FHV7H-C063R-S12-W FHV7H-M063R-S12-W
IR FHV7H-M063R-S12-IR
Multi color FHV7H-C063R-S16-MC FHV7H-M063R-S16-MC
Red FHV7H-M063R-S16-R
16 mm White FHV7H-C063R-S16-W FHV7H-M063R-S16-W
IR - FHV7H-M063R-S16-IR
Multi color FHV7H-C063R-S25-MC FHV7H-M063R-S25-MC
Red FHV7H-MO063R-S25-R
25 mm White FHV7H-C063R-S25-W FHV7H-M063R-S25-W
IR - FHV7H-M063R-S25-IR
Lens Modules Lighting Modules
Item Focal length Model Item Light color Model
6 mm FHV-LEM-S06
9 mm FHV-LEM-S09 )
ﬁg:](;focus 12 mm FHV-LEM-S12 Multi color FHV-LTM-MC
16 mm FHV-LEM-S16
25 mm FHV-LEM-S25
Refer to the Vision Accessory Catalog (Cat No. Q198) for details on
C-mount lenses. Red FHV-LTM-R
White FHV-LTM-W
IR FHV-LTM-IR

OMmRrROoN
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Optical Filters

tem Model
. Polarized Light Filter For visible light FHV-XPL
D Polarized Light Filter For both infrared light and visible light FHV-XPL-IR
Q Diffusion Filter FHV-XDF

Waterproof Hoods

Required to ensure IP67 protection without using a lighting module.

Item Model
u Waterproof Hood for Lens Modules FHV-XHD-LEM
. Waterproof Hood for C-mount Lens (Short) 1 FHV-XHD-S
‘ Waterproof Hood for C-mount Lens (Long) 2 FHV-XHD-L

1. Can be used with the following lenses.

3Z4S-LE SV-0614V, 3Z4S-LE SV-0813V, 3Z4S-LE SV-1214V, 3Z4S-LE SV-1614V, 3Z4S-LE SV-2514V
2. Can be used with the following lenses.

3Z4S-LE SV-0614H, 3Z4S-LE SV-0814H, 3Z4S-LE SV-1214H, 3Z4S-LE SV-1614H,

3Z4S-LE SV-2514H, 3Z4S-LE SV-3514H, 3Z4S-LE SV-5014H

Cables
Item Cable length Model
2m FHV-VDB 2M
3m FHV-VDB 3M
& I/0 Cable (Bend Resistant) 5m FHV-VDB 5M
10m FHV-VDB 10M
J 20 m FHV-VDB 20M
2m FHV-VDLB 2M
3m FHV-VDLB 3M
. I/0 Cable (Bend Resistant, Right-angle) 5m FHV-VDLB 5M
10m FHV-VDLB 10M
4 20m FHV-VDLB 20M
P 2m FHV-VNB 2M
’/( ) 3m FHV-VNB 3M
& - __/ Ethernet Cable (Bend Resistant) 5m FHV-VNB 5M
10m FHV-VNB 10M
, 20 m FHV-VNB 20M
2m FHV-VNLB 2M
/ "’j\ 3m FHV-VNLB 3M
v K & Ethernet Cable (Bend Resistant, Right-angle) 5m FHV-VNLB 5M
i 4 10m FHV-VNLB 10M
4 20m FHV-VNLB 20M
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FHV7 Series

Accessories
Item Model
i
.
b Base Mount for Smart Cameras and Lighting Controllers FHV-XMT-7
.
¥
Base Mount for Lighting Controllers FHV-XMT-7-TCC
D Light Cover (for replacement) =1 FHV-XCV
. for Ethernet Connecter FHV-XWC-ECN
Waterproof Cap (for replacement)
. for Light Connecter FHV-XWC-LCN
3 for Camera FHV-XWP-CAM
\ Waterproof Packing 2 for Lighting Module FHV-XWP-LTM
\f' (for replacement, 5 pcs)
Q for Waterproof Hood FHV-XWP-HD-SL
Q Light-shielding for Lighting Module (for replacement, 3 pcs) =2 FHV-XLS-LTM
1. Adapted lighting module
FHV-LTM-W, FHV-LTM-R, FHV-LTM-IR, FHV-LTM-MC
2. Always replace when a module is removed.
Accessories
Item Descriptions Model
; . Current consumption:
m Industrial Switching Hubs 3 port Failure detection: None 0.08 A W4S1-03B
LoertEtherNet/IP and Ether- 5 port Failure detection: None Current consumption: W4S1-05B
' 5 port Failure detection: Supported | 0-12 A W4S1-05C
Lenses
Refer to the Vision Accessory Catalog (Cat. No. Q198) for details.
Recommended lens
Resolution Camera Model Size of image element . Vibrations and Shocks
Standard Lens Telecentric Lens Resistant Lens
400,000-pixel FHV7H-[]004 1/2.9” equivalent
SV-V Series
1.6 million-pixel FHV7H-[J016 1/2.9” equivalent
3.2 million-pixel FHV7H-[1032 1/1.8” equivalent VS-MCA Series
— - - VS-TCH Series Non-telecentric Macro
5 million-pixel FHV7H-1060 2/3” equivalent . VS-MC Series
SV-H Series
6.3 million-pixel FHV7H-[J063R 1/1.8” equivalent
12 million-pixel FHV7H-[J120R 1/1.7” equivalent
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Ratings and Specifications

FHV7 Series

Smart Camera

ltem Model | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H-
M004-C | C004-C | M016-C | C016-C | M032-C | C032-C | M050-C | C050-C | M063R-C | CO63R-C | M120R-C | C120R-C
Standard Yes
Double
" speed Yes
Operation L
Mode multi-input
Non-stop
adjustment | Yes
mode
Parallel processing Yes
Specifica | possible No. of
tions captured images 256 64 36 25 19 10
Possible No. of
logging images to 214 52 25 15 12 5
Smart Camera
Possible No. of scenes | 128 1
Ul operation Remote Operation Tool
Setup Create the processing flow using Flow editing.
Language Japanese, English, Simplified Chinese, Traditional Chinese, German, French, Italian, Spanish, Korean, Vietnamese, Polish
CMOS Image elements 1/2.9—|nch 1/2.9—|nch 11 .§—|nch 2/3-inch equivalent 11 .g—lnch 11 .7—|nch
equivalent equivalent equivalent equivalent equivalent
Monoch Monoch Monoch Monoch Monoch Monoch
Color/Monochrome rome Color rome Color rome Color rome Color rome Color rome Color
Effective pixels (H x V) [ 720 x 540 1440 x 1080 2048 x 1536 2448 x 2048 3072 x 2048 4000 x 3000
Pixel size 6.9 x 6.9 ym 3.45 x 3.45 um 3.45 x 3.45 um 3.45 x 3.45 um 2.4 x 2.4 ppm 1.85x 1.85 ym
Imaging area H x V
(opposing corner) 5.0x3.8(6.3mm) |5.0x3.8(6.3mm) |7.1x5.3(8.9mm) [85x7.1(11.1mm)|7.4x5.0(8.9mm) |7.4x5.6(9.3mm)
Rolling shutter
Shutter system Global Shutter (Global reset mode compatible)
Imaging Electronic shutter: | Electronic shutter:
. . . Shutter speed can | Shutter speed can
Shutter function Electronic shutter: Shutter speed can be set from 1 ps to 100 ms. be set from 55 ps | be set from 84 pis
to 100 ms. to 100 ms.
Partial function 4 to 540 lines 4 to 1080 lines 410 1536 lines 4 10 2048 lines 4 10 2048 lines 4 1o 3000 lines
(4-line increments) | (4-line increments) | (4-line increments) | (4-line increments) | (4-line increments) | (4-line increments)
Frame rate (image
acquisition time) 430 fps (2.3 ms) 224 fps (4.5 ms) 55 fps (18.0 ms) 35 fps (28.0 ms) 59 fps (16.7 ms) 19 fps (25.0 ms)
Lens mounting C mount
Field of USh Selecting a lens according to the field of view and installation distance
Installation distance
Serial RS-232C x 1
Protocol: Non-procedure (TCP/UDP)
Ethernet /F: 1000BASE-T x 1
EtherNet/IP Yes (Target/Ethernet port)
PROFINET Yes (Slave/Ethernet port), Conformance class A
External | parallel 1/0 NPN/PNP common
Interface - - - -
Parallel I/F High-speed input: 1, General input: 3, High-speed output: 1, General output: 4
Encoder I/F N/A
Monitor I/F N/A
USB IlF N/A
SD Card I/F microSD card: SDHC x 1
Main PWR: Green, RUN: Green, LINK: Yellow, BUSY: Green, OR: Yellow, ERR: Red
Indicator Lamps
SD SD ACCESS: Yellow

Supply Voltage

21.6 VDC to 26.4 VDC (When an I/O cable with 20 m is connected, it is 24.0 VDC to 26.4 VDC.)

Current Consumption

With lighting modules: 4.2 A
Without lighting modules: 0.60 A

1. The number of scenes can be increased up to 1,024 with the Conversion scene group data tool.
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FHV7 Series

ltem Model | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H- | FHV7H-
M004-C | C004-C | M016-C | C016-C | M032-C | C032-C | M050-C | C050-C | M063R-C | CO63R-C | M120R-C | C120R-C
:\anr':lg);ent R Operating: 0 to +40°C, Storage: -25 to +65°C (with no icing or condensation)
:\anr:lg);ent 57 Operating & Storage: 35 to 85%RH (With no condensation)
Ambient atmosphere | No corrosive gases
Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration direction: X/Y/Z,
Vibration tolerance Sweep time: 8 minute/count, Sweep count: 10
Usage With lens modules: Half amplitude: 0.15 mm (Others are the same as above.)
E’;‘:\'{on Shock resistance Impact force: 150 m/s?, Test direction: 6 directions, three time each (up/down, front/behind, left/right)
Fast transient burst
* DC power
Direct infusion: 2kV, Pulse rising: 5 ns, Pulse width: 50 ns, Burst continuation time: 15 ms/0.75 ms, Period: 300 ms,
Noise immunity Application time: 1 min.
¢ 1/O line
Direct infusion: 1kV, Pulse rising: 5 ns, Pulse width: 50 ns, Burst continuation time: 15 ms/0.75 ms, Period: 300 ms,
Application time: 1 min.
Grounding Class D grounding (100 Q or less grounding resistance) =2
Dimensions 110 mm x 68.5 mm x 55.5 mm (H x W x D)
Weight Approx. 670 g
External With lighting modules or waterproof hoods: IEC60529 - IP67
shape Degree of protection (except a connector cap removed)
Other than the above: IEC60529 - IP40
Case material Aluminum die-casting (ADC12)
* Connector cap for Ethernet cable (mounted on the body): 1
* Connector cap for an external lighting (mounted on the body): 1
¢ C mount cap (mounted on the body): 1
Accessories ¢ C mount cover (mounted on the body): 1
* Instruction sheet: 1
* Membership registration: 1
* Compliance sheet: 1

2. Existing the third class grounding

Lens Modules

ltem

FHV-LEMS06 FHV-LEMS09 FHV-LEMS12 FHV-LEMS16 FHV-LEMS25

Focal length

6 mm 9 mm 12 mm 16 mm 25 mm

Installation distance

59 to 1000 mm 60 to 1000 mm 60 to 1000 mm 110 to 2000 mm 188 to 2000 mm

Usage

environment

Ambient temperature range

Operating: 0 to +40°C, Storage: -25 to +65°C (with no icing or condensation)

Ambient humidity range

Operating & Storage: 35 to 85%RH (With no condensation)

Ambient atmosphere

No corrosive gases

Vibration tolerance

Oscillation frequency: 10 to 150Hz, Half amplitude: 0.15 mm 3k, Vibration direction: X/Y/Z,
Sweep time: 8 minute/count, Sweep count: 10

Shock resistance

Impact force: 150 m/s?, Test direction: 6 directions, three time each (up/down, front/behind, left/right)

Dimension 50 mm x 41 mm x 31 mm (H x W x D)
External shape | Weight Approx. 50 g
Case material Polycarbonate

Accessories

* Special cover for FHV-LEM-S: 1

¢ Screws: M3 x 8 mm: 5 (including one spare piece)
e Instruction sheet : 1

¢ Compliance sheet: 1

*k When the lens module is mounted to the product, the specifications of vibration tolerance are changed.
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FHV7 Series

Lighting Modules

Model FHV-LTM-W FHV-LTM-R FHV-LTM-IR FHV-LTM-MC
Color White Red Infrared light Multi color
R: Typ. 630 nm
Peak wave length - Typ. 630 nm Typ. 850 nm S; :R/’S 4?622 :rr:
IR: Typ. 850 nm
Light source LED LED LED LED
R: Group 1
Risk group Group 2 Group 1 Group 1 B SISSS H
IR: Group 1
Ambient temperature range | Operating: 0 to +40°C, Storage: -25 to +65°C (with no icing or condensation)
Ambient humidity range Operating & Storage: 35 to 85%RH (With no condensation)
Usage Ambient atmosphere No corrosive gases

environment

Vibration tolerance

Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration direction: X/Y/Z,
Sweep time: 8 minute/count, Sweep count: 10

Shock resistance

Impact force: 150 m/s?, Test direction: 6 directions, three time each (up/down, front/behind, left/right)

Dimensions 52mm x 91 mm x 77 mm (H x W x D)
Weight 2709 | 2709 2709 2709
Material Aluminum die-casting (ADC12), polycarbonate
* Waterproof packing (small) FHV-XWP-CAM:1
* Waterproof packing (large) FHV-XWP-LTM: 1
« Light shielding sheet FHV-XLS-LTM: 1
Accessories « Lighting cover FHV-XCV: 1
* Hexagonal wrench (length: 60 mm): 1
* Instruction sheet: 1
* Compliance sheet: 1
Optical Filters
Model FHV-XDF FHV-XPL FHV-XPL-IR
Filter type Diffusion filter Polarization filter Polarization filter
Wavelength Visible to infrared Visible Visible to infrared
FHV-LTM-W FHV-LTM-W FHV-LTM-W
Adapted lighting module FHV-LTM-R FHV-LTM-R FHV-LTM-R
pted ighting FHV-LTM-IR FHV-LTM-MC (Infrared light is not | FHV-LTM-IR
FHV-LTM-MC used.) FHV-LTM-MC

Usage
environment

Ambient temperature range

Operating: 0 to +40°C, Storage: -25 to +65°C (with no icing or condensation)

Ambient humidity range

Operating & Storage: 35 to 85%RH (With no condensation)

Vibration tolerance

No corrosive gases

Shock resistance

Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration direction: X/Y/Z,
Sweep time: 8 minute/count, Sweep count: 10

Vibration tolerance

Impact force: 150 m/s?, Test direction: 6 directions, three time each (up/down, front/behind, left/right)

Material Aluminum (A6061), polycarbonate
Weight Approx. 70 g Approx. 70 g ‘ Approx. 70 g
Waterproof Hoods
Model FHV-XHD-S FHV-XHD-L FHV-XHD-LEM
3Z4S-LE SV-V series 38Z4S-LE SV-H series FHV-LEM-S series
SV-0614V SV-0614H =1 FHV-LEM-S06
SV-0813V SV-0814H =2 FHV-LEM-S09
Suitable lens SV-1214V SV-1214H FHV-LEM-S12
SV-1614V SV-1614H FHV-LEM-S16
SV-2514V SV-2514H FHV-LEM-S25
SV-3514H
SV-5014H

Usage
environment

Ambient temperature range

Operating: 0 to +40°C, Storage: -25 to +65°C (with no icing or condensation)

Ambient humidity range

Operating & Storage: 35 to 85%RH (With no condensation)

Ambient atmosphere

No corrosive gases

Vibration tolerance

Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration direction: X/Y/Z,
Sweep time: 8 minute/count, Sweep count: 10

Shock resistance

Impact force: 150 m/s?, Test direction: 6 directions, three time each (up/down, front/behind, left/right)

Material

Aluminum (A6061), polycarbonate

Weight

Approx. 220 g

Approx. 220 g |

Approx. 220 g

#%1. This is not available in FHV7H-1050, FHV7H-[1063R, FHV7H-[1120R.
%2. This is not available in FHV7H-[]050.
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FHV7 Series

/0 cables

Item FHV-VDB 2M FHV-VDB 3M FHV-VDB 5M FHV-VDB 10M FHV-VDB 20M
Cable length 2m 3m 5m 10m 20m
Cable type Bending resistance cable
Straight Rightangle | Straight Rightangle | Straight Rightangle | Straight Rightangle | Straight Rightangle
Connector type
connector | connector | connector | connector | connector | connector | connector | connector | connector | connector
Power line AWG21
Size
Others AWG26
Outer diameter 9.0+0.3 mm dia.

Min. bending radius

Fixed use: 54 mm, Sliding use: 72 mm

Ambient
temperature range

Operating: -30 to +80°C, Storage: -30 to +100°C (with no icing or condensation)

Ambient humidity

Operating & Storage: 0 to 93%RH (With no condensation)

range
g:\?igrznment G S No corrosive gases
atmosphere 9

Vibration tolerance

Oscillation frequency: 10 to 150 Hz, Half amplitude: 0.35 mm, Vibration direction: X/Y/Z, Sweep time: 8 minute/count,

Sweep count: 10

Shock resistance

Impact force: 150 m/s?, Test direction: 6 directions, three time each (up/down, front/behind, left/right)

Material

Mold part: Nylon, Thermoplastic polyurethane, Sheath part: PVC

Weight

Approx. 270 g Approx. 390 g

Approx. 620 g

l Approx. 1200 g

l Approx. 2350 g

Ethernet Cables

Item FHV-VNB 2M FHV-VNB 3M FHV-VNB 5M FHV-VNB 10M FHV-VNB 20M
Cable length 2m 3m 5m 10m 20m
Cable type Bending resistance cable
c Straight Rightangle | Straight Rightangle | Straight Rightangle | Straight Rightangle | Straight Rightangle
onnector type
connector | connector | connector | connector | connector | connector | connector | connector | connector | connector
Outer diameter 7.2+0.3 mm dia.

Min. bending radius

Fixed use: 35 mm, Sliding use: 70 mm

Ambient
temperature range

Operating: -40 to +80°C, Storage: -40 to +100°C (with no icing or condensation)

Ambient humidity

Operating & Storage: 0 to 93%RH (With no condensation)

range

LETED Ambient .

environment No corrosive gases
atmosphere

Vibration tolerance

Oscillation frequency: 10 to 150 Hz, Half amplitude: 0.35 mm, Vibration direction: X/Y/Z, Sweep time: 8 minute/count,

Sweep count: 10

Shock resistance

Impact force: 150 m/s?, Test direction: 6 directions, three time each (up/down, front/behind, left/right)

Material

Mold part: Nylon, Thermoplastic polyurethane, Sheath part: Polyurethane

Weight

Approx. 210 g Approx. 240 g

Approx. 310 g

’ Approx. 380 g

’ Approx. 730 g
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FHV7 Series
Parts and Names

No. Name Description
1 Imaging unit Captures images.
Use this connector when connecting the smart camera with a power supply or an
2 Connector for I/O cable external device using an /O cable.

Dedicated 1/O cable: FHV-VDLI]

Use this connector when connecting the smart camera with a personal computer
3 Connector for Ethernet cable and so on using an Ethernet cable. Dedicated
Ethernet cable: FHV-VNLI

Use this connector when connecting an external lighting and the external lighting
4 Connector for external lighting controller.
Connectable external lighting controller: FL-TCC[] and FLVTCCL]

Use this connector to attach a microSD card. Do not extract/insert the microSD

5 Connector to attach microSD card card during processing.
Otherwise, measurement time may be influenced or data may be broken.
PWR (Green) Lights while power is supplied.
RUN (Green) Lights when switching to the layout in which the RUN signal output is set ON.
; LINK (Yellow) I;)gmhhs“mri\;;igﬂhnected with Ethernet equipment and blinks during
Operation indicator BUSY (Green) Lights while processing is in progress.
OR (Yellow) Lights when the overall judgment output signal is ON.
ERR (Red) Lights when an error occurs.
7 SD ACCESS (Yellow) Lights when accessing to the microSD card.
8 Connector for lighting module (White) Use this connector when mounting the lighting module.
9 Connector for lens module (Black) Use this connector when mounting the lens module.

Use them to screw up the smart camera.

10 Mounting screw holes Recommended tightening torque: 2.3N-m
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FHV7 Series

Processing ltems

Group Icon Processing ltem Group Icon Processing ltem
o Search Used to identify the shapes and calculate the position Calculation Used when using the judge results and measured values
=] of measurement objects. of Procltem which are registered in processing units.
- y Recognizing the shapes of workpieces with variation . . Used for calculating regression line from plural mea-
i |Flexible Search |,y detecting their positions. Line Regression |5y rement coodinate.
+&- | gensitive Search Search asmall dlffere‘nce by dividing _the search model Circle . Used for calculating regression circle from plural mea-
~H > in detail, and calculating the correlation. Regression surement coordinate.
Robust detection of positions is possible at high-speed and Precise Used for calibration corresponding to trapezoidal dis-
] Shape Search T with high precision incorporating environmental fluctuations, Calibration tortion and lens distortion.
asa P such as differences in individual shapes of the workpieces, Used for displaying the inf " bout m ™
ose fluctuations, noise superimposition and shielding. i 'sed for displaying the information about results on the
i - - permp 9 @ Trend Monitor monitor, facilitating to avoid NG and analyze causes.
@ Classification Used when various kinds of products on the assembly - -
line need to be sorted and identified. Image Logging Used for saving the measurement images to the mem-
— - - ory and USB memory.
Edge Position | Measure position of measurement objects according - - - -
+ 9 to the color change in measurement area. Image Conversion |Used for saving the measurement images in JPEG
- Logging and BMP format.
Edge Pitch Detect edges by color change in measurement area. - - -
9 Used for calculating number of pins of IC and connectors. & |Elapsed Time Used for calculating the elapsed time since the mea-
— - h surement trigger input.
Scan Edge Measure peak/bottom edge position of workpieces accord- — -
Position ing to the color change in separated measurement area. 2 |wait Processing is stopped only at the set time. The stand-
- - - by time is set by the unit of [ms].
Scan Edge Mea§ure max/min/average v.vndth of workpieces ac- R .
Width cording to the color change in separated measure- A part of the measurement flow is divided into two or
ment area. : more tasks and processed in parallel to shorten the
Parallelize
" P " " measurement time. This processing item is placed at
Circular Scan Measure center axis, diameter and radius of circular the top of processing to be performed in parallel
Edge Position workpieces. porp 9 P P .
- —— - - A part of the measurement flow is divided into two or
Circular Scan Measure center axis, width and thickness of ring work- more tasks and processed in parallel to shorten the
Edge Width pieces. Parallelize Task |measurement time. This processing item is placed im-
Calculate approximate lines from the edge information mediately before prgcessing to be performed in paral-
‘ Intersection on two sides of a square workpiece to measure the an- lel between Parallelize and Parallelize End.
gle formed at the intersection of the two lines. Support Used when you need to calculate an average of multi-
i i et measurement Statistics | t it
Measurement ) Color Data Used for detecting presence and mixed varieties of ple measurement results.
= products by using color average and deviation. Referrence Calib | Calibration data and distortion compensation data
. Used to measure area, center of gravity of workpices Data held under other processing items can be referenced.
Gravity and Area by extracting the color to be measured m i m :
- Position Data The specified position angle is calculated from the
Labelin Used to measure number, area and gravity of work- Calculation measured positions.
9 pieces by extracting registered color.
tage Data ets and stores data related to stages.
Precise Defect Check the defect on the object. Parameters for extrac- Stag s 9
B\ tion defect can be set precisely.
" " Robot Data Sets and stores data related to robots.
Fine Matching Plfference_can be _detecleq by_ overlapp_lng_ and compar-
ing (matching) registered fine images with inputimages. Vision Master | 1Tis Processing item automatically calculates the en-
Character Recognize character according correlation search Calibration tire axis movement amount of the control equipment
Inspect with model image registered in [Model Dictionary]. necessary for calibration.
Convert Position | The position angle after the specified axis movement
Date Verification |Reading character string is verified with internal date. Data is calculated.
. - . The axis movement that is required to match the mea-
- Register character pattern as dictionary. The patternis Movement o o p
Model Dictionary used in [Character Inspection]. Single Position zg[sjgzs;non angle to the reference position angle is
H 2DCode Il *1 sei?gg‘i)zre 2D code and display where the code qual- Movement Multi The axis movements that are required to ma}ch the
y Is poor. Points measured position angles to the corresponding refer-
2DCode *2 Recognize 2D code and display where the code qual- ence position angles are calculated.
ity is poor. Camera By setting the camera calibration, the measurement
. Recognize barcode, verify and output decoded char- Calibration r(_esult can be converted and output as actual dimen-
Barcode *3 sions.
acters.
OCR Recognize and read characters in images as charac- D Scene The specified scene is copied to the current scene.
ter information. —_—
Obtain system information (e.g., memory and disk
OCR User " - System : : .
Dictionary Register dictionary data to use for OCR. @ Information fr’())ﬁg? and I/O input signal status) of the Sensor Con
Glue Bgad You can inspect coating of a specified color for gaps or This Procltem must be set up as the last processing
Inspection runoffs along the coating path. End unit of a branch.
Camera Image |To input images from cameras. And set up the condi- . The measurement flow is divided according to the
Input FHV tions to input images from cameras. (For FHV only) hl Egggﬂ,'.'ﬁ)ﬂa('m comparison result obtained using the set expressions
Measurement | To switch the images used for measurement. Not input and conditions.
Image Switching |images from camera again. Insert between the Conditional Execution (If) process-
e . P Conditional ing item and End If processing item. The measurement
The Multi-trigger Imaging processing item captures " " P . -
Input Image Multi-trigger multiple images at user-defined timings and executes 4 Execution (Else) {IO.W '3 dl\{lde?haccotrdlng to the comgarls%r‘\tvresult ob-
Imaging parallel measurement for each image. Insert the Multi- ained using the set expressions and conditions.
trigger Imaging to the top of the flow. The set processes are repeated until the loop count
The Mult-rigger Imaging processing tem captures multiple Branch tj Loop reaches the specified number, and then the next pro-
Multi-trigger images at user-defined timings and executes parallel mea- cess starts.
Imaging Task surement for each image. Insert this processing item to the top Loo Insert between the Loop processing item and End
of the processing which requires imaging for multiple times. f‘j Suspension Loop processing item. Used to stop the loop before the
Posit ™ - P loop count reaches the specified number.
< osition Used when positions are differed. Correct measurement — —
neh Compensation  |is performed by correcting position of input images. Select Execution Used to set conditions. The measurement flow is divid-
Used for processing images input from cameras in or- d‘ (Select) ed according to the comparison result obtained using
ilteri - the conditions given by expressions.
Filtering der to make them easier to be measured. ” gIY Y expressf -
- - - Select Execution Used to make a judgment. The measurement flow is
Backgrond To enhance contrast of images by extracting color in fh (Case) divided according to the comparison result obtained
Suppression specified brightness. using the conditions given by expressions.
Brightness Track brightness change of entire screen and remove Output data to the external devices such as a pro-
orrect Filter gradual brightness change such as uneven brightness. esult Outpul grammable controller or a PC via ink, Parallel in-
C t Filt dual brightr h h bright Result Output (I/ bl troll PC via PLC Link, Parallel i
Colorimage is converted info monochrome images 10 0) terface, Fieldbus interface (EtherCAT, EtherNet/IP
% Color Gray Filter emphasize specific color. (other than message commumc.atlon), PROFINET).
- " - Output result Output data to the external devices such as a pro-
% Extract Color Convert color image to color extracted image or binary grammable controller or a PC with non-procedure
Filter image. ‘i |Result Output mode via the serial interface or EtherNet/IP (message
Compensate Anti Color To remove the irregular color/pattern by uniformizing g |(Message) communication). This processing item allows you to
image i Shading max.2 specified colors. szrﬁrg}l‘zlr";fwg”da‘a as a "csv"file into the Sensor
Stripes Removal | Remove the background pattern of vertical, horizontal " - " -
. 1 y ’ . Used for displaying the texts or the figures in the cam-
Filter I and diagonal stripes. Result Display era image.
Polar Rectify the image by polar transformation. Useful for Display Last NG
Transformation |OCR or pattern inspection printed on circle. Display result [we] pay Display the last NG images.

Trapezoidal N . .
Correction Rectify the trapezoidal deformed image.
Image The registered model image and measurement image

Subtraction

are compared and only the different pixels are extract-
ed and converted to an image.

& | & gPEd

Advanced filter

Process the images acquired from cameras in order to
make them easier to measure. This processing item
consolidates existing image conversion filtering into
one processing item and adds extra functions.
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Image

Display Image
Hold

Processing item to retain images, including measure-
ment results.

2D Codes that can be read : Data Matrix (ECC200)

2D Codes that can be read : Data Matrix (ECC200), QR Code

Bar Codes that can be read : JAN/EAN/UPC (including add-on codes),
Code 39, Codabar (NW-7), ITF (Interleaved 2 of 5), Code 93, Code 128,
GS1-128, GS1 DataBar (RSS-14 / RSS Limited / RSS Expanded),
Pharmacode



FHV7 Series

Dimensions (Unit: mm)
Smart Cameras
C Mount Models
FHV7H-0JOO0O-C 68.5_wya2?
. 50.0 9.2
OPTICAL
35.0 @.0°010,00)
*‘ ﬁ AXIS | . E’gf’%%é 5.5 dia.
N || ®
36.8
126.7 g 4-M5.0 5.5 dia.
| S depth 6 800 98.0
30.0 o
4-M5.0 J—Lae.o L_.J»50_0
depth 4 le—12.2 Mounting screw holes
(The tolerance: = 0.1 mm)
Recommenden tightening torque: 2.3N-m
All-in-one Models with Lens Module
FHV7H-JO00O0-SO0
OPTICAL
AXIS 825 — 50.0*‘»«942
i =1
35.0 (e5) (© %) 5.5 dia.
E ; '/
@ )
X B 30.0 5.5 dia.
1967 36.8 gf g 110.0 98.0 oo AM50 ] 8.0
30.0 m E g || deptn& . e % .
? sl J—l«se.o L—»L 50.0
1 Mounting screw holes
1353 16.7 6.0 o5l | 122 (The tolerance: + 0.1 mm)
le-55.5-» 205 Recommenden tightening torque: 2.3N-m
All-in-one Models with Lens and Lighting Modules
FHV7H-OOOO0-sO00O-0001 2.7t 68.5—»
91.0 ri103.2—> 50.0 9.2
OPTICAL | .
AXIS ® ﬁ%ﬂfz ] o, 5.5 dia.
B 00100 30.0 5.5 dia.
3g R 77.0 MLU i@ E Tf % ﬂ ia 98.0
- 3l B 110.0 98.0 S I
] H 69.0 & Folokk 4ms0 o o ro.
80 I] H i . i i Sl a6 el 500
= Mounting screw holes
3M319‘ T (The tolerance: = 0.1 mm)
P 35.5 16.7 6.0 205 1 120 Recommenden tightening torque: 2.3N-m
20.5
55.5—

Lens Modules

Autofocus Lens
FHV-LEM-S[]

31

13.8

e}

o

L

i)

Lighting Modules

FHV-LTM-OO

77
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FHV7 Series

Cables
1/0 cable (Straight) 1/0 cable (Right angle)
FHV-VDB (1M FHV-VDLB (1M
- >
57.50 ) 48.45 L% 55 )
g % § B} 40.20 6/2<</
© e s g
} — } FW*\ —— 1
% E % 50
M12x1 ‘ ‘
15 dia.
Ethernet cable (Straight) Ethernet cable (Right angle)
FHV-VNB (M FHV-VNLB [OM
( s I
70 <«
= —
r 4 e 4
58 L% 53.50 48.45 L 53.50

16.20 dia.
15 dia.
M12x1
g IB ¢
L
45.90
23.50

7.20 dia.

7.20 dia.

M12x1
15 dia.

%k Cable is available in 2m/3m/5m/10m/20m.

Optical Filters Light Cover

Polarized Light Filter, Diffusion Filter
FHV-XDF/-XPL/-XPL-IR FHV-XCV

77
63

0 (-



FHV7 Series

Waterproof Hoods

79

oo O

for C-mount Lens (Short) for C-mount Lens (Long)
FHV-XHD-S FHV-XHD-L
‘ = ‘
Somnss. a8 i
depthz.o A 56 1 . - f S e -
‘ F / g
N A g
X&JK] @ b g !
(62.4)
ﬁﬁ I I
for Lens Modules
FHV-XHD-LEM
M62 x 0.75 68.4
depth 3 61 (21)
s s
L) &/j % kil d

S

(85.4)




FHV7 Series
Meaning of Optical Chart

How-to View the Optical Chart

The X axis of the optical chart shows the field of vision (mm).
The Y axis of the optical chart shows the camera installation distance (mm).
The lengths of the fields of view given in the optical charts are the lengths of the Y axis.

All-in-one Models All-in-one Model
. -in-one ode_s . C Mount Models
with Lens Module with Lens and Lighting Modules
FHV7H-CO000-SO0] FHV7H-OOO00-SO0-00 FHV7H-LJOOOO-C
o, 0o
Mounting surface i |E/fu77 Mounting surface ___ Mounting surface
of front side H" . of front side of front side
Camera distance Camera distance Camera distance
(mm) l (mm) WO (mm) (mm)
— et
Y field of view (mm) Y field of view (mm) Y field of view (mm)
Lens Modules: Autofocus Lens
400,000 pixels
1.6 million pixels 3.2 million pixels
Smart Cameras: s FHV-LEM-S25 Smart Cameras: FHV7H-[1032 e
ws FHV-LEM-S16 . — - 5
FHV7H-1004, FHV7H-[J016 s FHV-LEM-S12 (for Autofocus Lens FHV-LEM-S series) e FHV-LEM-S12
- s FHV-LEM-S m— FHV-LEM-S09
(for Autofocus Lens FHV-LEM-S series) v o FhvLensos
7 /’
// d %
1,000 / | 1,000 / _
d i
7 y 7T 7
yd e r d 7 i
pd 7 e
AN AL
A §
H % 5 A A //
2 P> A g A P
2 " bsd A
8 d H A
§ 100 / P § 100 '/
S 8
10 10
10 100 1,000 10 100 1,000
Y field of view (mm) Y field of view (mm)

6.3 million pixels

Smart Cameras: FHV7H-[1063R T AR
(for Autofocus Lens FHV-LEM-S series) e FHV-LEM-S12
w— FHV-LEM-S09
w— FHV-LEM-S06
/
1,000 /
7 7 pd
V4 P 7
Pl
7
/|

—_ Vv

g b

o 1

d A

% // //

% 100 7 / l

é

g

S

10
10 100 1,000

Y field of view (mm)
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FHV7 Series

C Mount Lenses: Normal Lenses

400,000 pixels 400,000 pixels
1.6 million pixels 1.6 million pixels
374S-LE
Smart Cameras: ? Smart Cameras: a24SLE
FHV7H-1004, FHV7H-J016 FHV7H-1004, FHV7H-[J016 i
. SV-10035V  mmm SV- .
(for 3Z4S-LE SV-V series) Sy o ey (for 3Z4S-LE SV-H series) oo Svroren
SV-5018V w— SV-0614V w—— SV-7525H w— SV-1214H
e 8V-3518V — SV-04514V s SV-5014H w— SV-0814H
e SV-2514V m— SV-03514V e SV-3514H w—— SV-0614H
— SV-1614V — SV-2514H
5,000 5174(‘” / / 5,000 ‘ /
LA 7l W 7l
5 % i / // /),/d A J 724
LA A j A0
t A
279 g4
071
15120 1> Py 7P // oA 90’(‘ d / // ///
1,000 o135 130 B i 1,000 o I
B A{.J 4 7~ 170.5 107 1] = ‘éU_lL‘s‘;‘%j & 74
£ 1% 7 £ 30125~ 4107 74 G
8 BNEN N 15%7%“” 1 774 Fe o 2ad o/ .
é 14635‘ 0125 & 1 7Zd /9// /| / 5 40185t ol 2 7dyes /'/
P oote S 2l 7777 S vt
g ‘40'35'%‘/2\5?\ ﬂ\/\ > @ %ﬁis /)/// £ 40135130125 5 Ons%/ A //// ///
g T Zgrsvs 8 N 107
s % tzs%‘é‘ﬂ% 15 /% 057//:// s 1401353012520 BLH 4 (% Zvd
2 h: < N g Qp’
E 100 ‘%‘"%w s 1100 1 (2/2/ /y// d § 100 (30l to5 120115 ”.»/r/'Q? 9‘41‘.::
i e 557 1521055 N o
t20-t15—110 TN al
:3,‘2‘ 2] t0.5 10 o
T N t0.5
2 1
10 10
1 10 100 1,000 1 10 100 1,000
Y field of view (mm) Y field of view (mm)
3.2 million pixels 5 million pixels
Smart Cameras: FHV7H-[1032 Smart Cameras: FHV7H-[1050
(for 3Z4S-LE SV-H series) susLe I?I (for 3Z4S-LE SV-H series) azasiLe ?
SV-10028H == SV-1614H
s GV-7525H  wesm SV-1214H SV-10028H == SV-1614H
e SV-5014H wessm SV-0814H w SV-7525H e SV-1214H
o SV-35141 mmm SV-0614H e GV-5014H e SV-0814H
w— SV-2514H e SV-3514H w— SV-0614H
wm SV-2514H
5,000 J/ / /9 5,000
10 / 7l i
/i )IO y
10 7 // 10 //
7.874% XA
’ / //// a 15 19 // //'/
S e A / / 7
v VA t 74
1,000 .1;7\; S o 10//// v 7.8 1,000 Yot il (:1/ 2 ////
B m,:lv'u_( = // ,/ a € i20‘1
g o) ta5130. B2 | Iz 7 < 0 g 0135 10
s sl P arar 47 : 7‘@%‘25‘2" CAPZINA /T
z P A 5 1 o4 10
5 14Q13! teg!éi o) S ﬁ,é/ 748 / % 401353 |25'§Qn}a t/ /] 9/ g
s P s M2 2 % f’/V 2 ‘Sng s noy 12 ﬁ/ /&V
a 140135130126 20) 155 g/t ,.5-3/,/’ g Mﬁgi‘gzy y 12t }?’
g % g 9
§ 100 w‘tzﬁuo"ﬁ ’%}7%1¢ 0.5 § 100 180 o511z0]t 51 1‘§{_
7~ g 7 i Vi |
: WBA‘ZL«_ H0— 15 1o~
10
10 1 10 100 1,000
' N Y field of view (mm) e 1o ¥ fleld of view (mm)
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FHV7 Series

6.3 million pixels
Smart Cameras: FHV7H-LI063R
(for 3Z4S-LE SV-H series)

3248-LE ?

12 million pixels
Smart Cameras: FHV7H-L1120R
(for 3Z4S-LE SV-H series)

3248-LE ?

SV-10028H = SV-1614H
— SV = SVt — SvresH  mm Svazien
= o = svamn = s s
wems SV-3514H  wemm SV-0614H
o SV-2514H e SV-2514H
5,000 7 5,000 1% il
A
” ) ava
)?IO // 7 / 10 s Z8v%
¢ /1 il 7 Z8%%
5 A 15 74
2%8%7 y A
A S A A A
1,000 M0~ // A 1,000 o /o/ N A
’ |1§?( 107 t0 7 " 10, 4
z 207 T 4 B N ajo_( 1o 7 Z
£ e R /10 7l £ 130. 10
5 U R e 7 H 1o st (o
s 14 " ‘ll)( 4l / /t S mn'=|30(/2y d / ‘t/O/
3 N «57 ZP%%% /’ 3 ‘h§>‘>" 15 7 /9/
5 Y g 110 xed 7 7’
g 40135130125 202 S 7 A / 8 Aotdst Jtzs?ons A ) /
< 8 FIRRS W 12 A
S 3 m‘gno '/294¢/? :j/ o ) i o5 o /‘&’4 ﬁ://
g 40135130125 s e 08 (/ s \Q)&.qy j téf 2252/
£ “F-ﬂgf A
8 100 180 1257120115 "%r;ﬂo-a 8 100 180 (05”120 1152 9‘1‘*(4’05
A - e
Ems /\I <iR=7 e V/\/ o
o5~ 2 t10Tt5 12
10
101 10 ) _ 100 1,000 1 10 ) 100 1,000
Y field of view (mm) Y field of view (mm)
C Mount Lenses: Vibration/Shock-resistance Lens
400,000 pixels
1.6 million pixels 3.2 million pixels
Smart Cameras: FHV7H-[1004, FHV7H-[1016 Smart Cameras: FHV7H-1032
(for 3Z4S-LE VS-MCA series) (for 3Z4S-LE VS-MCA series) AN
wesm VS-MCA35
wews VS-MCA75 wmmm VS-MCA20 s VS-MCA30
VS-MCA50 wmmm VS-MCA15 w VS-MCA25
e VS-MCA35 s VS-MCAI10 . VS-MOAZO
s VS-MCAGO e VS-MCAG.5 —V/SMCATS
wess VS-MCA25 wmmm VS-MCA4
1,000 1,000
P ) Vi
Va SO 4 Al 4 DL p
” 7 7 7 » o
D 0 Z // ‘/ Y o it /
T B>z /)
_ [%8Y N Vi /// \FOF 2 / Y, !
E «40‘130‘77/ A 10 '/ 7 i1 E 1‘ oA
£ 110 |10 o £ A
8 m Ly //| /< / g a0 g [20 P m/ 4
S =i 5! V| A e —j”m
2 [y P g M /
3 0] 20 Ly 154 /] @ B0 20 | 15
5 100 50 1ol Z Pad 3 d L g
@ 5 7 € 100 & 2
§ o 4@ A g S A
8 P, - vl
s fio_Li? . 7 % =66 m/f/'
£ YA 5 ==
& £ 0.
© 8
o 10 100 1,000 10
1 10 100 1,000

Y field of view (mm)
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FHV7 Series

5 million pixels o 6.3 million pixels VSNoRTs
Smart Cameras: FHV7H-[1050 VS-MCASO Smart Cameras: FHV7H-LI063R Vs hieAsD
- VS-MCA35 . -
(for 3Z4S-LE VS-MCA series) VS-MCAO (for 3Z4S-LE VS-MCA series) VS-MCAG0
wem  VS-MCA25 wesn VS-MCA25
wm  VS-MCA20 wem VS-MCA20
w VS-MCA15 wm VS-MCA15
1,000 1,000 T
|
|
Al ”
/ P ARPNLYN
4 97 {F 7 7
Zt0 A0 /
/ ‘ A / 10
E-"T20 e U _ =a g 0 7
£ TO )%XF 20743 £ is »‘ 7 m//
5 Bl ¥ 8 0 | S !
§ ‘H_yno),/// g 1% T //
£ 180201t ) 2 \FSBTA"?T KIS A
£ 100 haoteol o= 5 100 laoripg IO 2
g t E 10 LA § 1300110 = A4
2 1-rqy u = 5 | WO Za
2 == 2 == 15
g g i
o
10 10
1 10 100 1,000 1 10 100 1,000
Y field of view (mm) Y field of view (mm)
12 million pixels
Smart Cameras: FHV7H-[1120R vencso
(for 3Z4S-LE VS-MCA series) o onse
wesn VS-MCA25
s VS-MCA20
w VS-MCA15
1,000
/}/A
= ‘
_ \_ZBJ\/EO 0 //
£ ! A
g o owlj‘k ";"/'0/// 0
] [ =Ko //
° 130 | 120 AT/VIS /
§ 100 o8 t10] /
£ o0 e 5 A&7
g 13020t
g [y 15 1
© 15 [ 1o
£ =T
o
o 10 100 1,000
Y field of view (mm)
Related Manuals/Catalog
Cat. No. Series Manual
7365 FH/FHV7/FZ5 Vision System FH/FHV/FZ5 Series User's Manual
Z341 FH/FHV7/FZ5 Vision System FH/FHV/FZ5 Series Processing Item Function Reference Manual
2342 FH/FHV7/FZ5 Vision System FH/FHV/FZ5 Series User's Manual for Communications Settings
Z408 FHV7 Smart Camera FHV Series Setup Manual
Q198 FLV/FL FLV/FL Vision Accessory CATALOG

+ Think&See is a trademark or registered trademark of OMRON Corporation in Japan and other countries.
- EtherNet/IP™ s a trademark of ODVA.
+ QR code is the registered trademark of DENSO WAVE.
+ The SD, SDHC, microSD, and microSDHC logos are trademarks of SD-3C, LLC.
+ Other company names and product names in this document are the trademarks or registered trademarks of their respective companies.
- The product photographs and figures that are used in this catalog may vary somewhat from the actual products.

Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation.
+ The permission of Shutterstock.com was received for images that were used.
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Terms and Conditions Agreement

Read and understand this catalog.

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

Warranties.

(a) Exclusive Warranty. Omron’s exclusive warranty is that the Products will be free from defects in materials and workmanship
for a period of twelve months from the date of sale by Omron (or such other period expressed in writing
by Omron). Omron disclaims all other warranties, express or implied.

(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE
PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE PRODUCTS WILL
SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based on infringement by the Products
or otherwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obligation hereunder shall be, at Omron’s election,
to (i) replace (in the form originally shipped with Buyer responsible for labor charges for removal or replacement thereof) the
non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal to the purchase price
of the non-complying Product; provided that in no event shall Omron be responsible for warranty, repair, indemnity or any other
claims or expenses regarding the Products unless Omron’s analysis confirms that the Products were properly handled, stored,
installed and maintained and not subject to contamination, abuse, misuse or inappropriate modification. Return of any Products by
Buyer must be approved in writing by Omron before shipment. Omron Companies shall not be liable for the suitability or
unsuitability or the results from the use of Products in combination with any electrical or electronic components, circuits, system
assemblies or any other materials or substances or environments. Any advice, recommendations or information given orally or in
writing, are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

Limitation on Liability; Etc.

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

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on which liability is asserted.

Suitability of Use.

Omron Companies shall not be responsible for conformity with any standards, codes or regulations which apply to the
combination of the Product in the Buyer’s application or use of the Product. At Buyer’s request, Omron will provide applicable
third party certification documents identifying ratings and limitations of use which apply to the Product. This information by itself is
not sufficient for a complete determination of the suitability of the Product in combination with the end product, machine, system,
or other application or use. Buyer shall be solely responsible for determining appropriateness of the particular Product with
respect to Buyer’s application, product or system. Buyer shall take application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY OR IN LARGE
QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS,
AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Programmable Products.
Omron Companies shall not be responsible for the user’'s programming of a programmable Product, or any consequence thereof.

Performance Data.

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for the user in determining
suitability and does not constitute a warranty. It may represent the result of Omron’s test conditions, and the user must correlate it
to actual application requirements. Actual performance is subject to the Omron’s Warranty and Limitations of Liability.

Change in Specifications.

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

Errors and Omissions.

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




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