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Introduction

Introduction

Thank you for purchasing the FHV Series Smart Camera.

This manual contains information that is necessary to use the FHV Series Smart Camera.

Please read this manual and make sure you understand the functionality and performance of the FHV
Series Smart Camera before you attempt to use it in a control system.

Keep this manual in a safe place where it will be available for reference during operation.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (an electrical engineer or the equivalent).

» Personnel in charge of introducing FA systems.

» Personnel in charge of designing FA systems.

» Personnel in charge of installing and maintaining FA systems.

» Personnel in charge of managing FA systems and facilities.

Applicable Products

This manual covers the following products.
+ FHV7H-OOOO

Part of the specifications and restrictions are given in other manuals. Refer to Relevant Manuals on
Relevant Manuals on page 2 and Related Manuals on page 22.
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Relevant Manuals

Relevant Manuals

The following table provides the relevant manuals for this product. Read all of the manuals that are
relevant to your system configuration and application before you use this product.

Information Reference Matrix

Manual

Basic information

eJowe) Jews

|enuepy dnjag
$9118S AH4 WajsAg UOISIA

|enuep s,Jasn

$8118S AH4/HH welsAg uoisIp

|enuejy 9oualajoy

uonoun4 waj| buissaosolid

S8118S AH4/HH welsAg uolIsIp

Saleg AH4/HH Wa)sAg uoiIsIA

olpn}g osewsAg 1o} jenuepy uonesadQ
$8118S AH4/HH welsAg uolIsip

sBu}og SUOIBOIUNWWOY) JO) [BNUBJ S,Jas)

Overview of FHV7 series

Setup and Wiring

EtherCAT

EtherNet/IP

PROFINET

Ethernet

RS-232C

Parallel interface

Setup the communication setting of Smart Camera

EtherCAT

EtherNet/IP

PROFINET

Ethernet

RS-232C

Parallel interface

Setup the Smart Camera

EtherCAT

EtherNet/IP

PROFINET

Ethernet

RS-232C

Parallel interface
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Relevant Manuals

Information Reference Matrix

Basic information

Manual
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Create and Set the Scene

EtherCAT

EtherNet/IP

PROFINET

Ethernet

RS-232C

Parallel interface

Optimizing the Scene Flow

EtherCAT

EtherNet/IP

PROFINET

Ethernet

RS-232C

Parallel interface

Connecting the Controller

EtherCAT

EtherNet/IP

PROFINET

Ethernet

RS-232C

Parallel interface

Using Helpful Functions

EtherCAT

EtherNet/IP

PROFINET

Ethernet

RS-232C

Parallel interface

Troubleshooting and Problem Solving
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Manual Structure

Manual Structure

Page Structure

The following page structure is used in this manual.

4 Installation and Wiring — LeVeI 1 heading
Level 2 heading

Level 2 heading———— 4-3 Mounting Units — Level 3 heading

Gives the current
4-3-1 Connecting Controller Components headings.

Level 3 heading ——|

The Units that make up an NJ-series Controller can be connected simply by pressing the Units together
and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the Controller.

A Step |n a procedure - 1 Join the Units so that the connectors fit exactly.

Hook Hook holes

Indicates a procedure.

suun Bununow -

— Page tab

Gives the number
of the main section.

2 The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders
toward the back of the Units as shown below until they click into place.

Move the sliders toward the back
untilthey lock into place.

SHOdID ONOD U T T

Special information L} Lo fer CoeriL e
The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, I/O Units, Special I/O
. . Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
|COnS |nd|Cate the adjacent Unit ::Jonneclors. I
precautions, additional
information, or reference

information.

®nge

NJ-series CPU Unit Hardware User's Manual (W500) 4-9

Manual name

Note This illustration is provided only as a sample. It may not literally appear in this manual.
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Manual Structure

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product.

m Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.

@ Additional Information

Additional information to read as required.
This information is provided to increase understanding or make operation easier.
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Manual Structure
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Sections in This Manual

Sections in This Manual

Confirm the Package

Overview of FHV series

Configuration

Handling and Installation Environment

Installation

SN

Power Supply and I/O Interface

Software Setup

Index

H B ElE R E DN
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Safety Precautions

Safety Precautions

Symbols and the Meanings for Safety Precautions Described in This
Manual

The following notation is used in this manual to provide precautions required to ensure safe usage of a
Sensor Controller. The safety precautions that are provided are extremely important to safety.

Always read and heed the information provided in all safety precautions.

The following notation is used.

Indicates a potentially hazardous situation which, if not avoid-
ed, will result in minor or moderate injury, or may result in seri-
ous injury or death.

Additionally there may be significant property damage.

Indicates a potentially hazardous situation which, if not avoid-
ed, may result in minor or moderate injury or in property dam-
age.

Meanings of Alert Symbols

12

General Prohibition
Indicates general prohibitions, including warnings, for which there is no specific
symbol

General Caution
Indicates general cautions, including warnings, for which there is no specific sym-
bol.

LED light Hazard
Indicates the possible danger of LED radiation or light.

High Temperature Caution
Indicates the possible danger of injury by high temperature under specific condi-
tions.

Electrical Hazard
Indicates the possible danger of electric shock under specific conditions.
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Safety Precautions

Warning

/\ WARNING

This product must be used according to this manual and Instruction Sheet.
Failure to observe this may result in the impairment of functions and performance of the
product.

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

Never connect the AC power supply with this product. When the AC power supply is con-
nected, it causes the electric shock and a fire.

If you keep watching the LED light, it may have an adverse effect on the eyes, do not stare
directly into the light emitted from the LED. If a specular object is used, take care not to allow
reflected light to enter your eyes.

Do not touch the terminals while the power supply is ON.
Doing so may result in electrical shock.

Please take external safety measures so that the system as a whole should be on the safe
side even if a failure of a smart camera or an error due to an external factor occurred. An
abnormal operation may result in serious accident.

Please take fail-safe measures on your side in preparation for an abnormal signal due to sig-
nal conductor disconnection and/or momentary power interruption.
An abnormal operation may result in a serious accident.

Danger of burns. Do not touch the case while the power is ON or just after power is turned
OFF, since it remains extremely hot.

> B bbb B

When mounting the lighting module, lens module, and covers, make sure that the screws are
tightened securely. If not, the product may break or malfunction, or injury may result.

> B
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Precautions for Safe Use

Precautions for Safe Use

Condition of the Fithess of OMRON Products

1.

Please do not use this product to directly or indirectly use to detect the human body for the purpose
of ensuring the safety. In the same application, please use the safety sensor that is published on our
sensor catalog.

Omron products are designed and manufactured as general-purpose products for use in general in-

dustrial applications. They are not intended to be used in the following critical applications. If you are

using Omron products in the following applications, Omron shall not provide any warranty for such

Omron products, unless otherwise specifically agreed or unless the specific applications are intend-

ed by Omron.

a) Applications with stringent safety requirements, including but not limited to nuclear power control
equipment, combustion equipment, aerospace equipment, railway equipment, elevator/lift equip-
ment, amusement park equipment, medical equipment, safety devices and other applications
that could cause danger/harm to people's body and life.

b) Applications that require high reliability, including but not limited to supply systems for gas, water
and electricity, etc., 24 hour continuous operating systems, financial settlement systems and oth-
er applications that handle rights and property.

c) Applications under severe condition or in severe environment, including but not limited to out-
door equipment, equipment exposed to chemical contamination, equipment exposed to electro-
magnetic interference and equipment exposed to vibration and shocks.

d) Applications under conditions and environment not described in specifications.

In addition to the applications listed from (a) to (d) above, Omron products (see definition) are not
intended for use in vehicles designed human transport (including two wheel vehicles). Please do
NOT use Omron products for vehicles designed human transport. Please contact the Omron sales
staff for information on our automotive line of products.

The above is part of the Terms and Conditions Agreement. Please use carefully read the contents
of the guarantee and disclaimers described in our latest version of the catalog, data sheets and
manuals.

Installation Environment

Do not use the product in areas where flammable or explosive gases are present.

Do not install the product close to high-voltage devices and power devices in order to secure the
safety of operation and maintenance.

Do not install the product to a place where vibrations and/or impacts are expected.

Do not install the product near to a device causing noises. if the product is installed in a noisy envi-
ronment and operational errors are caused, be sure to take shielding measures.

Power Supply and Wiring

14

Make sure to use the product with the power supply voltage specified. If a DC voltage exceeding the
rating or an AC voltage is applied, the circuit parts may be burnt or exploded.
Do not connect the power supply with polarity reversed.
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Precautions for Safe Use

+ Use a DC power supply with safety measures against high-voltage spikes (safety extra low-voltage
circuits on the secondary side).

» Use an independent power source for this product. Do not use a shared power source.

* Never apply more than the rated voltage or AC power supply to this product. It may cause malfunc-
tion.

» The recommended power supplies are as follows:

- When attaching the lighting module, use S8VK-G12024 (OMRON) or S8VS-12024 (OMRON).
- When not attaching the lighting module, use S8VK-G06024 (OMRON) or S8VS-06024 (OMRON).

» Wire high-voltage cables or power cables are separated from the cables of this product. If the same
cable or duct is used, the product may receive induction and it may cause malfunctioning or break-
age.

* Do not short-circuit the load on the open collector output.

» Apply load not exceeding the rating.

* When wiring, attach a crimp terminal of the specified size. Do not connect wires simply twisted to-
gether to the power supply or terminal block directly.

* If using an I/O cable 20 m long, confirm that the power supply output is 24 VDC or higher. If it is
lower than 24 VVDC, the product does not operate.

» Cut off unnecessary signal wires so that they do not contact any other signal wires.

+ After wiring the cables, confirm if the power supply is appropriate, if there is miswiring such as short-
circuit of load, if the load current is appropriate, and if FG is connected appropriately. Otherwise, the
product may be broken due to miswiring etc.

» Take enough safety measures such as a failsafe circuit before using the product.

» Be sure to apply Class D grounding (100Q or lower grounding resistance) to the case of the smart
camera and the ground wire of the 1/O cable.

» Be sure to apply Class D grounding (100Q or lower grounding resistance) to the ground wire of the
SDU body.

» Do not share the ground wire with some other devices or connect it to the beam of the building. The
product may be adversely affected.

» Determine the contact point as near as possible to shorten the ground wire as much as possible.
The product may be adversely affected.

« If grounding the positive wire, refer to the precautions described in this setup manual.

Mounting

* When doing the following, be sure to turn OFF the power of the smart camera main unit or connect-
ed peripheral devices. Not doing so leads to a product failure.
- Cable connection and wiring
- Connector mounting/removal
- Lighting module mounting/removal
- Lens module mounting/removal

+ Tighten the mounting screws securely using the defined torque and order described in the Setup
Manual.

* Mount the lens module in the correct direction. Mounting it in the wrong direction may cause mal-
function of the device or injury.

» After removing the cable, be sure to put the connector cap. If the connector cap is not put, the prod-
uct may malfunction or be broken due to entering of foreign materials.
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Precautions for Safe Use

For the component with a lock mechanism, be sure to confirm that it is locked before using the prod-
uct.

Do not apply torsional stress to the cable. Doing so may cause cable breakage.

Secure the minimum bending radius of the cable. If it cannot be secured, the cable may be broken.
Assemble as avoiding the waterproof packings and harnesses from being caught by the case, etc.
Do not use any damaged waterproof packings and light shielding sheet or assemble the product
with foreign materials attached to or caught in.

Mount the lens module and lighting model in the correct direction. Mounting them in the wrong direc-
tion may cause broken or malfunction of the device, or injury.

Do not touch the lens or image sensor with bare hands. Doing so may lead to malfunctioning or
breakage.

Assemble the lens and image sensor with a correct combination. if not, malfunction may result.

Others

16

Use only the dedicated cable (FHV-VNUO/FHV-VDL/FHV-VUC/FHV-VFLX-GD), camera-mount light-
ing controller (FL-TCCLI/FLV-TCCLI), external lighting (FL-MDLCIMC), lighting module (FHV-LTM-LJ),
and lens module (FHV-LEM-[1). Otherwise, the product may malfunction or be broken.

When the camera-mount lighting controller (FL-TCC1PS) or the external lighting (FL-MDLIMC) is
used, be sure to attach the junction cable (FHV-VFLX-GD) between the Smart Camera and the light-
ing.

If anything abnormal occurs, for example, strange smell/sound is detected, the main unit gets very
hot, or a smoke comes, stop using the product, turn OFF the product, and consult OMRON’s branch
or sales office.

Do not disassemble, deform by pressurizing, incinerate, repair, or alter this product.

When disposing of the product, treat as industrial waste.

Do not drop the product or expose it to abnormal vibration or impact. Doing so may lead to product
failure.

If using the measurement result of the smart camera to operate the stage or robot (output of axis
moving distance by calibration and alignment measurement), be sure to take failsafe measures ex-
ternally.

The waterproof packing and light shielding sheet are rubber products. Avoid storing them in a loca-
tion where rubber deteriorates.
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Precautions for Correct Use

Installation Location

In order to prevent the product from becoming inoperable or malfunction, and to prevent other adverse
effects to the performance or equipment, please observe the following.

A location where the ambient temperature does not exceed the rated range.

A location where the temperature does not vary sharply (condensation occurs).
A location where relative temperature does not exceed a range of 35-85%.

A location not exposed to corrosive gases or combustible gases.

A location not exposed to dust, salt, or metal powder.

A location not exposed to direct vibration or impact.

A location not exposed to strong disturbance light (laser light, arc welding light, or ultraviolet light).
A location not near a heating appliance or exposed to direct sunlight.

A location not exposed to mist of water, oil, or chemicals or misty atmosphere.
A location not exposed to strong magnetic/electric fields.

A location not near a high-voltage device or power device

A location where rubber quality is not deteriorated.

Power Supply, Connection, and Wiring

If using a commercially available switching regulator, earth the frame ground terminal.

If the power supply line has surge, connect a surge absorber according to the operational environ-
ment to use the product.

After wiring the cables, confirm if the power supply is appropriate, if there is miswiring such as short-
circuit of load, or if the load current is appropriate. Otherwise, the product may be broken due to
miswiring etc.

Do not put load on the cables and connectors before wiring them.

Do not turn OFF the power supply while data are being saved in the smart camera. Otherwise, data
on the memory is broken, so the product does not operate normally when started up next time.
When turning OFF the power, confirm that data have been saved completely before starting opera-
tions.

- When data are saved by operating the sensor controller, the saving process must have been com-
pleted and the following user operations must be possible.

- When data are saved using communication commands, processing of the applicable commands
must have been completed and the busy state is OFF.

If contacting a terminal or a signal cable inside the connector, use a wrist strap to take antistatic
measures to prevent breakage due to static electricity.

If removing the microSD card, confirm that data are not being read or written before removing it.

Do not insert the microSD card inversely, obliquely, or as twisting it.

While data are being read in or written to the microSD card, the SD ACCESS LED on the Smart
Camera main unit is turned on for a while. Remove the card after confirming that the LED is com-
pletely turned off.

Except when inserting or removing the microSD card, put the cover of the microSD card inserting
connector and screw it up before using the product.
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Precautions for Correct Use

When a message indicating that processing is being executed is displayed on the screen, do not
turn OFF the power. Otherwise, data on the memory is broken, so the product does not operate nor-
mally when started up again.

Do not use the product in environments subject to water droplets when an external lighting is con-
nected. The main unit may be broken.

When the camera-mount lighting controller (FL-TCC1PS) or the external lighting (FL-MDLIMC) is
used, be sure to attach the junction cable (FHV-VFLX-GD) between the Smart Camera and the light-
ing.

Otherwise, leads to malfunction or damage.

The RS-232C communication standard defines the maximum cable length as 15 m. Implement this
communication using an I/O cable 2/3/5/10 m long.

When connecting cables, align terminals and connect them straightly. If not, the terminals bent and
may cause malfunction or unable to communicate normally.

Maintenance

Beam

Turn OFF the power and confirm safety before starting maintenance.

Remove dirt on the lens using the special cloth for lens or an air brush.

If a large dust attaches to the image sensor, use the blower brush (for the camera lens) to blow it off.
Do not blow it off with your exhaled air.

Do not use thinner, alcohol, benzene, acetone, or kerosene to clean his product.

When the lens or lens module is not being mounted, be sure to attach the C mount cap to the lens
mounting part. If a dust attached to the image sensor, the product may sense incorrectly or be bro-
ken.

Wipe off dirt on this product with a soft cloth gently.

Be sure to put the cap/cover onto the connector not used. Otherwise, the product may malfunction
or get out of order due to entering of foreign materials.

The beam center may vary product by product. When mounting this module, be sure to confirm the
center position of the video on the monitor.

The beam center of this product may vary over a couple of pixels due to the variation of ambient
temperature because of the material characteristics.

Select the model by confirming the field of view and camera installation distance on the optical dia-
gram. In addition, the field of view may vary product by product.

When mounting this product, be sure to confirm video using the monitor.

Image Sensor

18

For this product, a line may appear depending on the measurement condition or sensitivity because
of the specification of the image sensor.

However, this is not a fault or failure of the product. In addition, although there may be multiple de-
fective pixels, this is not a fault or failure of the product. Use the product as confirming the actual
image.
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Communications with Upper Equipment

» Implement communications with upper equipment after confirming that this product has been started
up. In addition, when this product is being started up, unstable signals may be issued by the upper
interface. In the initial operation, take action such as clearing the receiving buffer of the equipment
used.

Failsafe Measures

» When operating a stage or robot using measurement results of the Smart Camera (axis moving dis-
tance output by the calibration or alignment measurement), take measures as follows: Be sure to
operate the stage or robot after confirming the measurement result data on the stage or robot side
that the data are within the movable range of the stage or robot.

Warm-up

* Turn ON the power and wait for 60 minutes or more before conducting precise inspection. The cir-
cuit is not stable directly after the power is turned ON, so brightness may vary gradually.

Camera Installation

* In an environment exposed to high humidity and sharp temperature fluctuation, the inside of the
lighting cover may become cloudy in rare cases. If it becomes cloudy, remove the lighting cover and
wipe off the inside with a soft cloth.

+ If installing smart camera main units side by side, secure a space of 30 mm or more wide between
them.

Others

+ For better heat radiation, use the separately sold fitting (FHV-XMT-7) or mount the product to the
metal frame (recommended size: 100%110 mm or more and thickness: 10 mm or more).

» Do not assemble the lighting module or waterproof hood in a hot and humid environment. Other-
wise, condensation may occur. If it becomes cloudy, remove the lighting cover and wipe off the
moisture with an absorbent, but soft cloth so as not to damage the product.

» There are two types of polarizing filters: FHV-XPL (for visible light) and FHV-XPL-IR (for both visible
and infrared lights). Use the appropriate option according to the illumination light source.

« If switching the focus for a long period of time continuously except when installing and adjusting lens
module (FHV-LEM-S[]), performance may be degraded due to heat generation or abrasion of inner
parts.

* When lens module(FHV-LEM-S[J) is mounted to the product, the specificatins of vibration tolerance
are changed.

» Do not touch the lens module after it is mounted. Otherwise, it may be broken.

+ If using this product without attaching the lighting module in an environment needing waterproof, use
waterproof hood FHV-XHD series.

» Operate the product by using Calculation and Branch processing items on the Smart Camera side
additionally and creating a check flow, for example, if the stage or robot is within a range of -xxxxx to
xxxxx from its movable range, data are not output to outside.
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Precautions for Correct Use

Do not remve them from the product.
When turning on the FHV series, the date/time settings always returns to the default. Therefore, you
need to re-set the date/time with an operation or a communication command every time at startup.
For details of communication commands, refer to each communication command in the Vision
System FH/FHV Series User's Manual for Communications Settings (Cat. No.Z342).

The Super Bend Resistant cables (FHV-VNLIBX, FHV-VDUIBX, FHV-VULIBX) do not protect
against water. (If using them, the IP Protection level for the smart camera will not be IP67, but rather
IP60.) If protection against water is required, please use a Bend Resistant cable (FHV-VNUIB, FHV-
VDB, FHV-VULIB).

LED Safety

20

This product is classified into the following risk groups by IEC62471.

* The lighting module and lens module are fixed to the smart camera with dropout preventing screws.

Model Color LED safety Display
FHV-LTM-W White Risk group 2 A
FHV-LTM-R Red Risk group 1 B
FHV-LTM-IR Infrared light Risk group 1 C

Red Risk group 1 B
Green Risk group 2 A
FHV-LTM-MC
Blue Risk group 2 A
Infrared light Risk group 1 C
A B C
CAUTION NOTICE
P.os.?blz hazardous i Risk Group 1 1R emitted from
* rom i peocket. IEC 62471 Sl
Risk Group 2 Risk Group 1
IEC 62471 IEC 62471
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Regulations and Standards

Regulations and Standards

Using Product Outside Japan

If you export (or provide a non-resident with) this product or a part of this product that falls under the
category of goods (or technologies) specified by the Foreign Exchange and Foreign Trade Control
Law as those which require permission or approval for export, you must obtain permission or approval

or service transaction permission) pursuant to the law.

Conformance to KC Standards

Observe the following precaution if you use this product in Korea.

AL E A2 E
o 7I7le YR8 oM A8
A

P88 280

e

» Guidance for users
This product meets the electromagnetic compatibility requirements for business use. There is a risk

of radio interference when this product is used in home.

Conformance to EC/EU Directives

The product is compliant with the standards below:

» EU Directive 2014/30/EU (After April 20 2016)/EU EN61326-1
Electromagnetic environment : Industrial electromagnetic environment (EN/IEC 61326-1 Table 2)

» This product complies with EC/EU Directives. EMC-related performance of the OMRON devices that
comply with EC/EU Directives will vary depending on the configuration, wiring, and other conditions
of the equipment or control panel on which the OMRON devices are installed.

» The customer must, therefore, perform the final check to confirm that devices and the overall ma-

chine conform to EMC standards.

WEEE Directive

Dispose of in accordance with WEEE Directive
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Related Manuals

Related Manuals

The followings are the manuals related to this manual. Use these manuals for reference.

Name of Manual Man. No.. Model Purpose Contents
Smart Camera 3129404-0 FHV7O-0000O-C To confirm the safety | Describes the definitions of basic
FHV Instruction Sheet and usage precau- terms, the meaning of signal words,
tions of the Smart and precautions for correct use of
Camera FHV7 ser- FHV7 series in the manual.
ies.
Smart Camera 3129276-4 FHV-LTMOO To confirm the safety | Describes the definitions of basic
Lighting Module and usage precau- terms, the meaning of signal words,
FHV-LTM Instruction Sheet tions of the Smart and precautions for correct use of
camera lighting mod- | the lighting module FHV-LTM in the
ule FHV-LTM. manual.
Smart Camera Lens Mod- | 3128622-5 FHV-LEM-SOO To confirm the safety | Describes the definitions of basic
ule and usage precau- terms, the meaning of signal words,
FHV-LEM-S Instruction tions of the Smart and precautions for correct use of
Sheet camera lens module | the lens module FHV-LEM-S.
FHV-LEM-S.
Smart Camera Lens Mod- | 3129408-2 FHV-LEM-HOJO To confirm the safety | Describes the definitions of basic
ule and usage precau- terms, the meaning of signal words,
FHV-LEM-H Instruction tions of the Smart and precautions for correct use of
Sheet camera lens module | the lens module FHV-LEM-H.
FHV-LEM-H.
Smart Camera Data Unit 3130057-0 FHV-SDUOOI To confirm the safety | Describes the definitions of basic
FHV Instruction Sheet and usage precau- terms, the meaning of signal words,
tions of the Smart and precautions for correct use of
Camera Data Unit. the Smart Camera Data Unit in the
manual.
FHV Series Z408 FHV7O-0000O-C When User want to Describes FHV series specifications,
i-Smart Camera FHV7O-0000O-s-00 know about the hard- | dimensions, part names, I/O infor-
Setup Manual FHV7O-0000O-S-00-00 | ware specifications mation, installation information, and
FHV7O-0000-H-O00O or to setup the Smart | wiring information.
FHV7O-0000-H-O00-00 | camera FHV series.
Vision System 7343 FH-1000O When User connect | Describes the operating procedures
FH Series FH-1O0OO-00 to NJ series via for setting up and operating FH ser-
Oreration Manual for Sys- FH-2000 EtherCAT communi- | ies Vision Sensors from the Sysmac
mac Studio FH-2000-00 cation. Studio FH Tools.
FH-30000O
FH-3000-00
FH-5000
FH-5000-00
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Related Manuals

Name of Manual Man. No.. Model Purpose Contents

Vision System 7365 FH-100O0O When User want to Describes the soft functions, setup,
FH/FHV Series FH-1O0O0O-00 know about the and operations to use FH/FHV ser-
User's Manual FH-2000 FH/FHV series. ies/
Vision System 7341 FH-2000-00 When User confirm | Describes the software functions,
FH/FHV Series Processing FH-3000 the details of each settings, and operations for using
Item Function Reference FH-3000-00 processing items at | FH/FHV series.
Manual FH-50100 the create the meas-

FH-5000-00 urement flow or op-

FH-LOOO erate it.
Vision System 2342 FR-LOOO-00 When User confirm Describes the functions, settings,

FH/FHV Series
User's manual for Commu-
nications Settings

FHV7O-000O0-C
FHV7O-0000-s-00
FHV7O-0000-S-00-00
FHV7O-0000-H-00
FHV7O-0000-H-00-00

the setting of com-

munication functions.

and communications methods for
communication between FH/FHV
series and PLCs.

The following communications proto-
col are described.

Parallel, PLC Link, EtherNet/IP,
EtherCAT, and Non-procedure.

FHV Series Smart Camera Setup Manual (Z408-E1)
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Terminology

Terminology
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Term

Definition

FHV Series

All FHV series model names.

Measurement flow (abbre-
viated as “flow”)

A continuous flow of measurement processing. A measurement flow consists of a
scene created from a combination of processing items.

Measurement processing

Executing processing items for inspections and measurements.

Measurement ID

Measurement time: YYYY-MM-DD_HH-MM-SS-XXXX
(YYYY: Calendar,, MM: Month, DD: Day, HH: Hour, MM: Minutes, SS: Second,
XXXX: Millisecond and Line number.)
* Example:
Measurement time: 11:10:25.500 AM, December 24, 2007 and Line 0, the meas-
urement ID is "2007-12-24_11-10-25-5000".

Processing item

Any of the individual items for vision inspections that are partitioned and packaged
so that they can be flexibly combined.

These include the Search, Position Compensation, and Fine Matching items.
Processing items can be classified for image input ([Input image]), inspection/
measurement ([Measurement]), image correction ([Compensate image]), inspec-
tion/measurement support ([Support measurement]), process branching ([Branch]),
results external output ([Output result]), resulting image display ([Display result]),
etc.

You can freely classify processing items to handle a wide range of applications.

A scene (i.e., a unit for changing the measurement flow) is created by registering
the processing items as units.

Scene

A unit for changing the measurement flow that consists of a combination of proc-
essing items.

Scene is used because of the correspondence to the scene (i.e., type of measure-
ment object and inspection contents) where measurements are performed.

A scene is created for each measurement or measurement contents.

You can easily achieve a changeover simply by changing the scene when the
measurement

object or inspection content changes.

Normally you can set up to 128 scenes. If you need more than 128 scenes, you
can separate them into different groups or use the Conversion Scene Group Data
Tool to create a scene group that contains over 128 scenes.

Processing unit (abbrevi-
ated as unit)

A processing item that is registered in a scene.

Numbers are assigned to processing units in order from the top and they are exe-
cuted in that order.

Processing items are registered for the processing units to create a scene (i.e., a
unit for changing the measurement flow).

Measurement trigger

A trigger for executing measurements.
With a parallel interface, the STEP signal is used. With a serial interface, an Exe-
cute One Measurement or a Start Continuous Measurement command is used.

Test measurement

A measurement that is performed to manually test (check) measurements under
the conditions that are set in the currently displayed scene.

Test measurements can be executed on an Adjustment Window. Processing is
completed inside the Controller and the measurement results are not normally out-
put on an external interface.

However, you can select Output in Test measurement to output the measurement
results after executing measurements.

Single measurement

A measurement that is executed only once in synchronization with the trigger input.

Continuous measurement

Measurements are executed repeatedly and automatically without a trigger input.
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Operation mode

* Double Speed Multi-input
A mode that processes the measurement flow for the first trigger and then proc-
esses the measurement flow in parallel for the second trigger to achieve a high-
speed trigger input interval. It is used together with the multi-input function.

* Non-stop adjustment mode
A mode that allows you to adjust the flow and set parameters while performing
measurements.
The enables adjustments without stopping the line or stopping inspections.

* Standard
A logging mode that allows complete parallel processing of measurements and
logging.
Traditionally, logging was not possible while processing measurements. Either
measurements or logging had to be given priority and the other one had to wait.
With this mode, you can save the measurement images in external storage with-
out affecting the transaction time.

Parallel processing (an
option for any of the
above operation modes)

Parallel processing splits part of the measurement flow into two or more tasks, and
processes each task in parallel to shorten the transaction time.

Processing items for parallel processing are used so that the user can specify the
required parallel processing.

Multi-input function

A function that is used to consecutively and quickly input images.

It allows the next STEP signal to be acknowledged as soon as the image input
processing is completed. There is no need to wait for measurement processing to
be completed.

You can check whether image input processing has been completed with the status
of the READY signal. Even if the READY signal is ON when measurement proc-
essing is being executed, the next STEP signal can be acknowledged.
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Term

Definition

Position compensation

When the location and direction of measured objects are not fixed, the positional
deviation between reference position and current position is calculated and meas-
urement is performed after correcting.

Please select processing items that are appropriate to the measurement object
from processing items that are related to position compensation.

@Reference position
Measurement area and objects to be measured
are correctly aligned.

— Measurement area

___Object to be measured

@®When position of object to be measured is deflected

Object to be measured
overflows Measurement area.

When position deflection correction is set in advance:

v v

Measurement will be carried out Measurement will be carried out after
after moving the image for a moving the Measurement area for a
corresponding deflection and corresponding deflection.

returning to the reference position.

*

SAMPLE

- Measurement will be carried out J
after measured object enters into Measurement area.

Reference position

The point that is always the reference. If the location of the registered model is dif-
ferent from the reference position, the setting should be changed in Ref. setting.

Model

The image pattern that serves as the inspection target. Characteristics portions are
extracted from images of the object and registered as model registration.
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2's complement

Binary numbers are generally used to represent negative numbers.

Negative numbers are expressed by Inverting all bits of a positive number and
adding 1 to the result.

Ex. -1 is expressed as 2's complement.

-1 can be calculated by 0-1.

(In the case of 1, minus 1)
200000000 (= 0)
-) 00000001 (=1)
11111111 (=-1) €@ -“1" expresses with 2’'s Complement (for 8 bits)

There are methods for simple calculation without performing this kind of computa-
tion.

For instance, Negative number = inverting all bits of a positive number and then
adding 1 to the result.

00000001 (= 1)

1 Invert all bits
11111110

1 Plus 1

(=1)

The first digit is used to judge whether the number is positive or negative.

* When 0: Positive number (or 0)

* When 1: Negative number

The advantage of two's complement numbers is that positive and negative num-
bers can be used as is in calculations.

Ex. When -1+10=9

11111111 (= -1)

+)00001010 (= 10)
00001001 (= 9)
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Revision History

Revision History

A manual revision code appears as a suffix to the catalog number on the front and back covers of the

manual.

[Cat. No.

Z408-E1-03 |

| S

Revision code

Revision code Date Revised content
01 Nov. 2018 Original production
02 Jul. 2019 Added Smart Camera data unit and High-speed lens module etc.
03 Nov. 2019 Added precautions for use of Super bending resistance cable

Minor correction
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1 Confirm the Package

1-1 Smart Camera

First, please check to see whether the package has all the necessary Smart Camera parts.

1-1-1 FHV7H-OJOOO-C Series

* Smart Camera
FHV7H-OOOOO-C
» 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
» C mount cover (mounted on the body): 1
¢ Instruction sheet: 1
* Membership registration: 1
» Compliance sheet: 1

1-1-2  FHV7H-0O00O0O0O-SOO Series

* Smart Camera
FHV7H-OO0OOO-sO0O
» Connector cap for Ethernet cable (mounted on the body): 1
» Connector cap for an external lighting (mounted on the body): 1
» Special cover for FHV-LEM-S (mounted on the body): 1
* Instruction sheet: 1 each (Body, and lens module)
* Membership registration: 1
» Compliance sheet: 1
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1 Confirm the Package

1-1-3 FHV7H-OOOOO-HOO Series

eiswed Jews |-

* Smart Camera
FHV7H-ODOOOO-HOO
» Connector cap for Ethernet cable (mounted on the body): 1
» Connector cap for an external lighting (mounted on the body): 1
» Special cover for FHV-LEM-H (mounted on the body): 1
* Instruction sheet: 1 each (Body, and lens module)
* Membership registration: 1
» Compliance sheet: 1

ssles OOH-OOO0OO-HLAHL €-L-L

1-1-4  FHV7H-OO0OO0O-sO0O-00 Series

* Smart Camera
FHV7H-OOOO0O-sO0-00
» Connector cap for Ethernet cable (mounted on the body): 1
» Connector cap for an external lighting (mounted on the body): 1
* Instruction sheet: 1 each (Body, lens module, and lighting module)
* Membership registration: 1
» Compliance sheet: 1
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1 Confirm the Package

1-1-5 FHV7H-OOOOO-HOO-OIO Series

* Smart Camera
FHV7H-OOOOO-HOO-OO
» Connector cap for Ethernet cable (mounted on the body): 1
« Connector cap for an external lighting (mounted on the body): 1
* Instruction sheet: 1 each (Body, lens module, and lighting module)
* Membership registration: 1
» Compliance sheet: 1
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1-2 Sold Separately

1-2-1 Smart Camera Data Unit

1 Confirm the Package

Appearance Description Model

Parallel interface for Smart Camera data unit
FHV-SDU1
Extension unit for Parallel I/O signals Sbu10
EtherCAT interface for Smart Camera data
unit FHV-SDU30
Communication unit for EtherCAT interface
1-2-2 Cables
I vo cables

Appearance Description Model

I/O cable straight FHV-VDB M

Cable length:2m, 3 m,5m, 10 m, 20 m

I/O cable right-angle
Cable length:2m, 3 m,5m, 10 m, 20 m

FHV-VDLB OCIM

I/O cable super bending resistance straight
Cable length: 2m, 3 m, 5m, 10 m

FHV-VDBX OO M

I/O cable super bending resistance right-angle
Cable length:2m, 3 m,5m, 10 m

FHV-VDLBX OOM

FHV Series Smart Camera Setup Manual (Z408-E1)
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1 Confirm the Package

I Ethernet Cables

Appearance Description Model
/ff . Ethernet cable straight FHV-VNB OOCIM
? ' \ Cable length:2m, 3 m, 5m, 10 m, 20 m
_/ J
. . Ethernet cable right-angle FHV-VNLB LM
(Q\ Cable length: 2 m, 3m, 5m, 10 m, 20 m
—_—
> 4
Ethernet cable super bending resistance FHV-VNBX OOOIM
straight

Cable length: 2m, 3 m, 5m, 10 m

Ethernet cable super bending resistance right- | FHV-VNLBX CICIM

angle
Cable length:2m,3m,5m, 10 m

I Smart Camera Data Unit Cable

Appearance Description Model
Smart Camera data unit cable straight Cable FHV-VUB OJCIM

Q length: 2m,3m,5m, 10 m, 20 m

Smart Camera data unit cable right-angle FHV-VULB OJOM

g Cable length:2m, 3 m,5m, 10 m, 20 m

Smart Camera data unit cable super bending | FHV-VUBX COCIM

resistance straight
. Cable length: 2m, 3 m, 5m, 10 m
.

A,
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1 Confirm the Package

Appearance Description Model
Smart Camera data unit cable super bending | FHV-VULBX COJCIM

resistance right-angle
Cable length:2m,3m,5m, 10 m

Ajejesedeg plos g-1

I Junction Cable for External Lighting

Appearance Description Model

$9|qeD ¢-¢-|

Junction cable for external lighting (For MDMC
and Photometric Stereo lightings) FHV-VFLX-GD
Cable length: 0.1 m

FHV Series Smart Camera Setup Manual (Z408-E1)



1 Confirm the Package

1-2-3 Modules

I Lens Modules

High-speed Lens Modules

Appearance Focal distance Model

Package contents

6 mm FHV-LEM-HO6

19 mm FHV-LEM-H19

Main unit: 1

Special cover for FHV-LEM-H: 1
Screws: M3x8 mm: 5 (including one
spare piece)

Instruction sheet : 1

Compliance sheet: 1

When purchasing the Smart Camera with integrated lens module, refer to 1-1-3 FHV7H-[JJ[J[FH[T
[J Series on page 1-3 and 1-1-5 FHV7H-[J[JJ[J[-H[J[-[J[7 Series on page 1-4.

Standard Lens Modules

Appearance Focal distance Model Package contents
6 mm FHV-LEM-S06 * Main unit: 1
9 mm FHV-LEM-S09 » Special cover for FHV-LEM-S: 1
12 mm FHV-LEM-S12 * Screws: M3x8 mm: 5 (including one
16 mm FHV-LEM-S16 spare piece)
* |nstruction sheet : 1
25 mm FHV-LEM-S25 .

Compliance sheet: 1

When purchasing the Smart Camera with integrated lens module, refer to 1-1-2 FHV7H-LJJJJ7-S[7
[ Series on page 1-2 and 1-1-4 FHV7H-[J[J[7[7[-S[J[7-[J[7 Series on page 1-3.

I Lighting Modules

Peak
Appearance Color ea Source Model Package contents
wavelength
* Main unit: 1
White - LED FHV-LTM-W * Waterproof packing
(small) FHV-XWP-
CAM:1
n Red Typ. 630 nm LED FHV-LTM-R * Waterproof packing
(large) FHV-XWP-
LTM: 1
Infrared light | Typ. 850 nm LED FHV-LTM-IR | * Light shielding sheet
FHV-XLS-LTM: 1
* Lighting cover FHV-
R: Typ. 630 nm XCv:1
. G: Typ. 525 nm * Hexagonal wrench
Multi-color B: Typ. 465 nm LED FHV-LTM-MC (length: 60 mm): 1
IR:Typ. 850 nm * Instruction sheet: 1

* Compliance sheet: 1

FHV Series Smart Camera Setup Manual (Z408-E1)



1 Confirm the Package

If purchasing the Smart Camera with integrated lighting module, refer to the 1-1-4 FHV7H-LJJJI-S
[J[-[J7 Series on page 1-3 and the 1-1-5 FHV7H-[J[J[J[-H[J[-[J[7 Series on page 1-4.

Ajejesedeg plos g-1
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1 Confirm the Package

1-2-4 Accessories

I optical Filters

Appearance Type Supported wavelength Model
Polarization filter Visible FHV-XPL
E\ Polarization filter FHV-XPL-IR
Diffusion filter Visible to infrared FHV-XDF
o~ Lighting cover FHV-XCV

I Waterproof Hoods

Appearance Description Model Package contents
For C mount lens
SZA.IS-LE SV-v FHV-XHD-S *+ Hood cover: 1
series * Hood base: 1
For C mount lens * Waterproof packing, FHV-XWP-CAM: 1
3Z4S-LE SV-H FHV-XHD-L * Screws, M3x8 mm: 5
series
* Hood cover: 1
* Hood base: 1
For | dul FHV-XHD-LEM
oriens module « Waterproof packing FHV-XWP-CAM: 2
* Hexagonal wrench: (length: 60 mm): 1
I Mounting Fixtures
Appearance Description Model Package contents
r[ For Smart Camera body
and lighting controller FHV-XMT-7 None

: i & f-':‘..
. SRR
‘C' It‘.

mounting

For lighting controller
mounting

FHV-XMT-7-TCC

Screws: M5x8 mm: 5

I Waterproof Packings

Appearance

Description

Model

For camera: 5"

FHV-XWP-CAM

For internal lighting: 5™

FHV-XWP-LTM
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1 Confirm the Package

Appearance

Description

Model

O

For hood: 5™

FHV-XWP-HD-SL

*1.  After this was used once, replace this with the new one when mounting and dismounting lens or lighting

module.

I Waterproof Caps

Appearance Description Model
For lighting connector FHV-XWC-LCN
. For Ethernet connector FHV-XWC-ECN
| Light-shielding Sheet
Appearance Description Model
t] For lighting module: 3" FHV-XLS-LTM

*1. After this was used once, replace this with the new one when mounting and dismounting lens or lighting

module.

I Special Cover

Appearance

Description

Model

Package con-
tents

Cover for C mount

FHV-XFC-C

Screws: M3x8
mm: 5 (including
one spare piece)

Cover for lens modules

FHV-XFC-LEM-S

Screws: M3x8
mm: 5 (including
one spare piece)

Cover for High-speed lens modules

FHV-XFC-LEM-H

Screws: M3x8
mm: 5 (including
one spare piece)

FHV Series Smart Camera Setup Manual (Z408-E1)
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1 Confirm the Package

I Replacement Screws for Micro SD Card Cover

Appearance

Description

Model

2

Replacement Screws for Micro SD Card

Cover

FHV-XSCR-MSD

FHV Series Smart Camera Setup Manual (Z408-E1)
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1 Confirm the Package

Lighting and Lighting Controller
Appearance Description Model
— FLV series
—- External lighting X
- FL series
Camera mount FLV-TCC series

Lighting Controller

For FLV series

lighting controller

Analog lighting
controller

FLV-ATC series

(Required to control
external lighting form
a Smart Camera)

For FL series

Camera mount
lighting controller

FL-TCC series

Digital lighting
controller

FL-STC series

For the setting method of lighting controllers, refer to those instruction sheets respectively.

1-2-6

Software

I Remote Operation Tool

Appearance

Description

Model

Remote operation tool

The Remote Operation tool are possible to download with free by doing the member registration after
purchasing the Smart Camera. For details, refer to the membership registration sheet packed with the

Smart Camera.

FHV Series Smart Camera Setup Manual (Z408-E1)
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1 Confirm the Package

I Sysmac Studio

Specifications
Product name No. of li- . Model

Media
censes

Sysmac Studio is the software to pro- | None (me-
vide an integrated development envi- | dia only)
ronment that is used for settings, pro- | 1 SYSMAC-SE201L
gramming, debug, and maintenance 3 SYSMAC-SE203L
for automation controllers, EtherCAT 10 SYSMAC-SE210L
slaves, and HMI such as NJ/NX series

Sysmac Studio | CPU units and NY series industrial 30 SYSMAC-SE230L
Standard edi- PCs.

tion Operating environment:

Ver. 1.0000 » OS: Windows 7 (32-bit/64-bit version)
/Windows 8 (32-bit/64-bit version)
/Windows 8.1 (32-bit/64-bit version) 50 SYSMAC-SE250L
/Windows 10 (32-bit/64-bit version)
This software includes the function of
the Vision edition. For details, refer to
the product information.

DVD™1 SYSMAC-SE200D

Sysmac Studio Vision edition is a li-
cense including only necessary func-
tions to set the Vision Sensor
FH/FHV/FQ-M series.

Note 1: We provide a site license product for users who use Sysmac Studio in multiple personal computers.
Please contact your sales representative for details.

Note 2: To use this in the FHV series, Sysmac Studio Ver.1.30 or later is required.

*1. Media is the same for both Standard Edition and Vision Edition.

*2.  Vision edition is only available in the Vision Sensor FH/FHV/FQ-M series.

*3.  We provide the license only. Please use it with the media (DVD) for Sysmac Studio standard edition.

Sysmac Studio
Vision edition
Ver. 1.00°2"3

1 SYSMAC-VEOQO01L
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2 Overview of FHV Series

2-1 Overview of System

2-1-1  Basic System of Measurement

FHYV series use pre-built packages that contain all the processing tasks (for image input, measurement

processing, displays, outputs, etc.) that are required for vision inspections.
Users arrange these packaged processes to make measurement flows with in order of execution of

the vision inspection.
An FHV executes vision inspections according to user-created flows.

@ Additional Information

In the FHV settings, a flow containing packaged processes that are arranged in order of execu-
tion of processing items and image processing is called a measurement flow.
Processing items and measurement flows can have more than one setting. You can switch the

setting based on the scene to inspect.
For details, refer to the Vision System FH/FHV series User's Manual (Cat. No. Z365).

FHV Series Smart Camera Setup Manual (Z408-E1)



I Concept of Measurement Processing

2 Overview of FHV Series

When the FHV receives a measurement trigger from the PLC or other external device, the image input
from a Camera, measurement processing, and output of measurement results (e.g., OK/NG judge-
ment results) are executed in the order that those processing items are registered in the measurement

flow.
PLC or other external device
A
» Judgement
Measurement result
trigger » Measured
values
FHV

Image Sensor v

Measurement flow

s

Output Unit  [----

- - from the

Image input
Camera

Measurement
- processing of
the input image

Measurement
results are
output

N

order of the unit numbers.

The measurement flow is executed basically in

In the measurement flow, you can change the processing to execute based on the inspection results

or input conditions of the vision inspection.

FHV Series Smart Camera Setup Manual (Z408-E1)

2-3

wa)sAg JO M3IAIBAQ |-

JuswiaINses|\ Jo WalsAS oiseq |-L-2



2 Overview of FHV Series

I FHV Series

An example of the system configuration is as follows.

* When not using the Smart Camera Data Unit

o
’g' ‘O Smart Camera
ee® *FHV
Cmountlens = e
or :
Sensor PLC Lightg
RS232C Controller
Lens module 4
Lighting module 1/O cable e — .
«White *FHV-VD(L)B(X) LILIM 24 VDC
:lFEQEd 24 VDC Power supply
Multi-color /f'\
g ‘ \
= ' «OMRON IPC (NY)
’, *Panel computer
Switching hub

Ethernet cable

*FHV-VN(L)B(X) OCIM *PC (Remote operation tool)

*OMRON PLC (NJ/NX/CJ)
«Other manufacturer PLC

Z o
@ FLV series

or
Lighting External FL series
controller lighting
Junction cable External lighting
*FHV-VFLX-GD *FL-MDCIMC
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2 Overview of FHV Series

* When using the Data Unit for the Smart Camera (Parallel Interface)

N
N
o
& Smart Camera -
“‘O FHV o
P e’ S
.. SRRITEELEELEREED z
C mount lens . anan §
: =
or . n
: b
H —*
: - 3
— Sensor PLC Lightg
Controller
Lens module o _
ngh.tmg module Smart Camera Smart Camera
e PR oo PR, 24VPC
IR VULBC) *FHV-SDU10 24 VDC power supply
*Multi-color —
‘ = ' *OMRON IPC (NY)
P i *Panel computer

Switching hub

- &
—HN

Ethernet cable

*FHV-VN(L)B(X) OOM *PC (Remote operation tool)

*OMRON PLC (NJ/NX/CJ)
*Other manufacturer PLC

JuswiaINses|\ Jo WalsAS oiseq |-L-2

?

@ FLV series
A or
Lighting External FL series
controller  lighting

Junction cable
*FHV-VFLX-GD

External lighting
*FL-MDCIMC
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2 Overview of FHV Series

2-6

’a
*> %e®
*%°

C mount lens

or

Lens module

Lighting module
*White

*Red

IR

*Multi-color

FHV

Smart Camera

When using the Data Unit for the Smart Camera (EtherCAT Interface)

' “ NINXINY series
EtherCAT cable EtherCAT cable. controller

EtherCAT branch slave

EtherCAT cable Other EtherCAT slave device

L

Q

Smart Camera
Data unit cable

FHV-VU(L)B(X) OOM «FHV-VU(L)B(X) aalV

Smart Camera
Data unit

sC))

= 7> THE [

Sensor Lighting

controller
ﬁ

24 VDC power supply

«OMRON IPC (NY)

Ethernet cable

Switching hub

*FHV-VN(L)B(X) OOM

7

Lighting

)

*Panel computer

*PC (Remote operation tool)

— &

*OMRON PLC (NJ/NX/CJ)
*Other manufacturer PLC

—l

@ FLV series

controller

or
External

lighting

FL series

Junction cable
*FHV-VFLX-GD

External lighting
*FL-MDOMC
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2 Overview of FHV Series

I Smart Camera Models and System Configuration

® Model Reference
FHV7H-OOOOO-O0O00-00

1 2 345 6

wa)sAg JO M3IAIBAQ |-

Model Refer-

Meaning Description
ence

* M: Monochrome

e C: Color

* 004: 0.4 [Mpix]

e 016: 1.6 [Mpix]

* 032: 3.2 [Mpix]

* 050: 5.0 [Mpix]

* 063: 6.3 [Mpix]

* 120: 12.0 [Mpix]

* None: Global shutter
* R: Rolling shutter

1 Imaging element type

2 Resolution

3 Shutter system

e C: C mountlens

4 Lens type e S: Standard lens module
* H: High-speed lens module
e 06: 6 [mm]

* 09: 9 [mm]

* 12: 12 [mm]

* 16: 16 [mm]

* 19: 19 [mm]

e 25:25[mm]

* W: White

* R:Red

* IR: Infrared light

* MC: Multi color

JuswiaINses|\ Jo WalsAS oiseq |-L-2

5 Focal length

6 Lighting color
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2 Overview of FHV Series

2-8

® System Configurations

For the Smart Camera FHV7 series, there are five configurations below by module combinations.

Smart Camera Lens Irlter_nal Protective | Integrated | Appear- Configura-
lighting structure model ance tion
FHV7H-
[Joo4-0 P40 FHV7H-O C mount
FHV7H- C mount oood-c lens/IP40
0.4 Mpix 0o16-0 lens
1.6 Mpix FHV7H- 3Z4S-LE
3.2 Mpix J032-0 sSv-000o N/A P67
5.0 Mpix FHV7H- aov
6.3 Mpix [1050-1 3Z4S-LE FHV-XHD- C mount
12.0 Mpix | FHV7H- | Sv-000 s N/A lens/IP67
0Joe3r-0O0 | OJOH FHV-XHD-
FHV7H- L
0120R-O
FHV7H-O
Oooo-s
- Lens
P40 FHV7H-0J module/IP40
FHV7H- N/A OOO0-H
[J004-1 o0
0.4 Mpix FHV7H- FHV lens
1.6 Mpix | J016-00 | module IP67
3.2 Mpix FHV7H- FHV-LEM- N/A Lens
6.3 Mpix 1032-0 ooad FHV-XHD- module/IP67
FHV7H-06 LEM
3R-OJ FHV7H-O Lens mod-
Oooo-s ule
FHV-LTM- oo-0ad
mm P67 FHV7H-O fi'g:jr:ga_'
OooO-H P67
Oo-
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2-2 Flow of Use Procedure

The following table shows the flow for using the FHV.

2 Overview of FHV Series

Procedure

Description

Reference

Preparations

Installation and Wiring

Section 4 Handling and Installation
Environment on page 4-1

Section 5 Installation on page

5-1

!

Turning ON Power

6-1 When Turning Power ON and
OFF on page 6-2

!

Connecting the Remote Operation
Tool

7-2 Operating the Smart Camera
Remotely [Remote Operation Tool]
on page 7-10

!

Language Selection in Dialog Box
(only when the Sensor Controller is
started for the first time)

Vision System FH/FHV series
User's Manual (Cat. No. Z365)

!

Main Window (Layout 0) Display

Vision System FH/FHV series
User's Manual

!

Camera Adjustments (Display the
settings dialog box for a Camera
Image Input processing item.)

Vision System FH/FHV series
User's Manual

!

Select Tool — System settings,
and then under Startup setting,
set the settings for Basic,
Communication, and Operation
mode.

Vision System FH/FHV series
User's Manual

!

Click Data save, and then select
Function - System restart.

Vision System FH/FHV series
User's Manual

!

Select Tool - System settings ,
and then set Camera,
Communication and Other.

Vision System FH/FHV series
User's Manual

!

Click Data save.

Vision System FH/FHV series
User's Manual

FHV Series Smart Camera Setup Manual (Z408-E1)
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2 Overview of FHV Series

Procedure

Description

Reference

Scene Editing

In the Main Window (layout 0), edit

the measurement flow.

* Register processing items.

» Set the properties for each proc-
essing item.

Vision System FH/FHV series
User's Manual

!

Click Data save.

Vision System FH/FHV series
User's Manual

1
Testing Execute test measurements. Vision System FH/FHV series
(In the Main Window (layout 0), User's Manual
click Measure.)
1
Adjust the parameters for each Vision System FH/FHV series
processing item. User's Manual
1
Click Data save. Vision System FH/FHV series
User's Manual
!
Measuring In the Main Window (layout 0), click | Vision System FH/FHV series
(Operation) Switch layout, and then select User's Manual
Main Window (Layout 1).
1
In the Main Window (layout 1), Vision System FH/FHV series
check the communications with the | User's Manual
PLC.
!
In the Main Window (layout 1), exe- | Vision System FH/FHV series
cute commands from the PLC, User's Manual
such as measurement trigger com-
mands.
!

Management and Analysis

Save and analyze measurement
data and images.

Vision System FH/FHV series
User's Manual

2410

FHV Series Smart Camera Setup Manual (Z408-E1)



Configuration

FHV Series Smart Camera Set

B T IR T 4 =T 03 T 1= - T 3-3
3-1-1 FHY SEIIES ... . e 3-3
3-2 Smart Camera Data Unit..........cooomrmimmmmmccccccccrrr e e er e 3-13
3-2-1 SPECIfICAtIONS ... 3-13
3-2-2 Component Names and FUNCHONS ............ccooiiiiiiiiiiiiiiiiie e 3-14
3-2-3 DIMENSIONS ...t e e e e e e e e e ee e e e enees 3-15
B T O | o ] Y- 3-17
3-3-1 7O I @2 o1 1= R STR 3-17
3-3-2 Ethernet Cables ... 3-23
3-3-3 Smart Camera Data Unit Cables ............cccooiiiiiiiiiiiiieeee e 3-27
3-3-4 Junction cable for external lighting ............ccoooiiiiiiiiiii e 3-30
3-4  Lens MoOdUIES ........oooiiiiiiiiceree e 3-32
3-4-1 SPECIfICAtIONS ... 3-32
3-4-2 OPLICAl Cart ... ..ot 3-35
3-5  C MoUNt LENSES....cccoiieieeeieeeeieccerec s s s s s s s s s s e s s s e e s e e e e e e e e nn s s nnnsnnnns 3-40
3-5-1 SPECIfICAtIONS ... 3-40
3-5-2 Meaning of Optical Chart..............ooiiiiiiii e 3-50
3-6 Lighting Modules...........cooriiiiiiiiiiiieieesssss s sr e s s s nas 3-57
3-6-1 SPECIfICAtIONS ... 3-57
3-6-2 DIMENSIONS ...t e e e e e e e e 3-58
3-7 Optical Filters ... s s e e e s 3-59
3-7-1 SPECIfICAtIONS ... 3-59
3-7-2 DIMENSIONS ...ttt e e e e e e e e e e e e e e e e e e e e s rneenees 3-59
3-8  Waterproof HOOAS .........ccccemmmmiriiiiiiisscccccssser e e e s s s smnnse e e e e 3-61
3-8-1 SPECIfICAtIONS ... 3-61
3-8-2 DIMENSIONS ...t e e e e e e 3-62
3-9  Mounting FiXtUres ... 3-66
3-9-1 SPECHICALIONS ...t 3-66
3-9-2 DIMENSIONS ...ttt e e e e e e e e e e e e e e e e e e e e s rneenees 3-66
3-10 Waterproof PACKiNgs .......ccccccmmmmmiiiiiiicsssssmnerssenesnsssssssssssssmsssssssssssssnssssssnnnes 3-68
3-10-1 SPECIfICALIONS ... 3-68
3-10-2 DIMENSIONS ...ttt e e e e e e 3-68
3-11 Waterproof Caps .....ococcicciiiemriirr s 3-70
3-11-1 SPECIfICAtIONS ... 3-70
3-11-2 DIMENSIONS ...ttt e e e e e e e e e e e e e e e e e e e s nrarneenees 3-70

up Manual (Z408-E1) 31




3 Configuration

3-12 Lightproof Sheet..........ccocimiiiiiiiiiii 3-72
3-12-1 SPECIHICALIONS....uvviiiiiiieieeeeee e ——— 3-72
3-12-2 DIMENSIONS ...t e e et e e e e e 3-72

3-13 SPECIal COVEIS ..cooviiiiiiiiiiicicnneerrrr e e s s s sssnnr e e e s s s s s s smnnne e e e e e e s ennnnnnn 3-73
3-13-1 SPECIICAtIONS ... 3-73
3-13-2 DIMENSIONS ...t e e et e e e e e ree e e e e e 3-73

3-14 Replacement Screws for Micro SD Card Cover .......ccooveiimreececemennnnnnnnnnnnn. 3-76
3-14-1 SPECIHICALIONS.....uviiiiieieieeeeee e ——— 3-76
3-14-2 DIMENSIONS ...t e e et e e e e e 3-76

315 SOftWAIE ... s nn e e e e e e a e nan 3-77
3-15-1 Remote Operation TOOI ..........cooiiiiiiiii e 3-77
3-15-2 Simulation SOftWAre ..........coooiii e 3-77
3-15-3 SYSMAC STUAIO ... e 3-77

3-2 FHV Series Smart Camera Setup Manual (Z408-E1)



3 Configuration

3-1 Smart Camera

3-1-1 FHV Series

e
- - - m
Specifications §
o
FHV7H- S
Item o
Moo4 | coos | Mote | cote | Mosz | cos2 | moso | coso | Mos3r | coesr | m120r | c120r 3
Standard | Yes
Double Yes
.8 speed
[0) ..
g multi-in- o
g | put :
g Nqn—stop Yes g
o | adjust- o
ment e
[
mode o
Parallel Yes
o | processing
?g Possible No. | 256 64 36 25 19 10
= | of captured
%- images
@ | Possible No. | 214 52 25 15 12 5
of logging
images to
Smart Cam-
era
Possible No. | 128*1
of scenes
Ul operation | Remote Operation Tool
Setup Create the processing flow using Flow editing.
Language Japanese, English, Simplified Chinese, Traditional Chinese, German, French, Italian, Span-
ish, Korean, Vietnamese, Polish
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3 Configuration

FHV7H-

Item M004 | C004 | M016 | C016 | MO032 | C032 | M050 | C050 | MO63R | CO63R | M120R | C120R
CMOS 1/2.9-inch 1/2.9-inch 1/1.8-inch 2/3-inch 1/1.8-inch 1/1.7-inch
Image equivalent equivalent equivalent equivalent equivalent equivalent
elements
Color/Mono- | Mon- | Color | Mon- | Color | Mon- | Color | Mon- | Color | Mon- | Color | Mon- | Color
chrome ochro ochro ochro ochro ochro ochro

me me me me me me
Effective 720 x 540 1440 x 1080 | 2048 x 1536 | 2448 x 2048 | 3072 x 2048 | 4000 x 3000
pixels (HxV)
Pixel size 6.9%x6.9 um | 3.45x3.45 3.45%3.45 3.45%3.45 2.4%2.4 ym 1.85%1.85 pm
um pm um
Imaging 5.0%3.8 5.0x3.8 7.1x5.3 8.5%7.1 7.4x5.0 7.4x5.6
area HxV (6.3 mm) (6.3 mm) (8.9 mm) (1.1 mm) (8.9 mm) (9.3 mm)
(opposing
corner)
Shutter Global Shutter Rolling shutter (Global reset
system mode compatible)
3 | Shutter Electronic shutter: Shutter speed can be set from 1 us to Electronic Electronic
@_ function 100 ms. shutter: Shut- | shutter: Shut-
a ter speed can | ter speed can
be set from 55 | be set from 84
ps to 100 ms. | ps to 100 ms.
Partial 4 to 540 4 to 1080 4 to 1536 4 to 2048 4 to 2048 4 to 3000
function lines lines lines lines lines lines
(4-line incre- | (4-line incre- | (4-line incre- | (4-line incre- | (4-line incre- | (4-line incre-
ments) ments) ments) ments) ments) ments)
Frame rate | 430 fps 224 fps 55 fps 35 fps 59 fps 19 fps
(image (2.3 ms) (4.5 ms) (18.0 ms) (28.0 ms) (16.7 ms) (25.0 ms)
acquisition
time)
Lens C mount
mounting
Field of Selecting a lens according to the field of view and installation distance
view,
Installation
distance
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3 Configuration

FHV7H-
Item MO004 | C004 | M016 | Cco016 | M032 | C032 | M050 | C050 | MO063R | C063R | M120R | C120R
Serial RS-232Cx1
Ethernet Protocol: Non-procedure (TCP/UDP)
I/F: 1000BASE-Tx1
m EtherNet/IP | Yes (Target/Ethernet port)
% PROFINET | Yes (Slave/Ethernet port), Conformance class A
3 | EthercAT | N/A
% Parallel /0 | NPN/PNP common
§ 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 I/F N/A
SD Card I/F | microSD card: SDHCx1
Indicator | Main | PWR: Green, RUN: Green, LINK: Yellow, BUSY: Green, OR: Yellow, ERR: Red
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 * With lighting modules: 4.2 A or less
Consumption * Without lighting modules:
* With lighting or lighting controllers: 2.1 A or less
* With lighting or lighting controllers: 0.6 A or less
Built-in FAN N/A
§ Ambient Operating: 0 to +40°C, Storage: -25 to +65°C (with no icing or condensation)
Q temperature
m | range
g' Ambient Operating & Storage: 35 to 85% (With no condensation)
3 | humidity
£ | range
Ambient No corrosive gases
atmosphere
Vibration Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration direction: X/Y/Z,
tolerance Sweep time: 8 minute/count, Sweep count: 10
With standard lens modules, FHV-LEM-S: Half amplitude: 0.15 mm (Others are the same as
above.)
Shock Impact force: 150 m/s2, Test direction: 6 directions, three times each (up/down, front/behind,
resistance left/right)
Noise Fast transient burst
immunity e DC power
Direct infusion: 2kV, Pulse rising: 5 ns, Pulse width: 50 ns, Burst continuation time: 15 ms/
0.75 ms, Period: 300 ms, Application time: 1 min.
* 1/Oline
Coupling clamp: 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 (100Q or less grounding resistance) * Existing the third class grounding

FHV Series Smart Camera Setup Manual (Z408-E1) 3-5
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3 Configuration

FHV7H-
M004 | Cco04 | M016 | C016 | M032 | C032 | M050 | Co050 |M063R | CO063R | M120R | C120R

Item

Q Dimensions | 110 mm x 68.5 mm x 55.5 mm (HxWxD)
% Weight Approx. 670 g
;;) Degree of With lighting modules or waterproof hoods: IEC60529 - IP67
2 | protection (except a connector cap removed)
® Other than the above: IEC60529 - IP40
Case Aluminum die-casting (ADC12)
material
Accessories * 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

* C mount cover (mounted on the body): 1

* Instruction sheet: 1

* Membership registration: 1

* Compliance sheet: 1

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

I Component Names and Functions

6
9
1 D
D
b _5
b «
D
10 ° ®
[
=
D o
[V
3
(]
o
No. Name Description
Imaging unit Captures images. w
2 Connector for I/O cable Use this connector when connecting the smart camera with a 4
-
power supply or an external device using an I/O cable. E
Moreover, use this when connecting the smart camera with its ®
data unit using its data unit cable. §
Dedicated I/O cable: FHV-VDI]
Dedicated smart camera data unit cable: FHV-VU[
3 Connector for Ethernet cable Use this connector when connecting the smart camera with a

personal computer and so on using an Ethernet cable. Dedicat-
ed Ethernet cable: FHV-VNT

4 Connector for external lighting Use this connector when connecting an external lighting and the
external lighting controller.

Connectable external lighting controller: FL-TCC(1 and FLV-
TCCI)

Connectable external lighting:

FL-MDIIMC

5 Connector to attach microSD card Use this connector to attach a microSD card. Do not extract/
insert the microSD card during processing.

Otherwise, measurement time may be influenced or data may

be broken.
6 Operation PWR (Green) Lights while power is supplied.
indicator RUN (Green) Lights when switching to the layout in which the RUN signal out-
put is set ON.
LINK (Yellow) Lights when connected with Ethernet equipment and blinks dur-
ing communication.
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 (Yel- | Lights when accessing to the microSD card.
low)
8 Connector for lighting module Use this connector when mounting the lighting module.
(white)
9 Connector for lens module (Black) | Use this connector when mounting the lens module.
10 Mounting screw holes Use them to screw up the smart camera.

Recommended tightening torque : 2.3N-m
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3 Configuration

I Dimensions

« FHV7H-OOOOO-C

50 9.2

©0 00 00©
OOOOOO

OPTICAL AXIS
. 685 /_ 27
| —t—
[Tl
™
r | |3
~| ©| ©
a8
- S 0
g [0
("1
4-M5 depth 5
36

30

3-8

0 00 O
0 000
0 070 O
0000 4-M5 depth 7
©0 00 0

110
98
69
(e)(e)(e)
0,00,

(o)
O

16.7

98

o Lss -] 50

Mounting screw holes (The tolerance: = 0.1 mm)
Recommenden tightening torque: 2.3N-m

(Unit: mm)
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« FHV7H-OOOOO-SO0O

OPTICAL AXIS
, 685 /.27

126.7

30
—

36
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4-M5 depth 5
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0 00 O
0 0/0 O
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3 Configuration

9.2

4-M5 depth 7

Mounting screw holes (The tolerance: + 0.1 mm)

Recommenden tightening torque: 2.3N-m

(Unit: mm)
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3 Configuration

« FHV7H-OOOOO-HO6

OPTICAL AXIS

, 685 /. 27 & 88.4 50 9.2
| S ]
< ]
A e ] ( D 000000 E
[ 3 = 0000°
— % - O
~ @ = % 00000
E £ St X
— m] o
ﬂo 9 B o 4 pPLo 4’ OOQ | 4-M5depth7
(=] ] (0)
“} (= 5 o
= 0°0%
4-M5 depth 5
36

Recommenden tightening torque: 2.3N-m

(Unit: mm)
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3 Configuration

« FHV7H-OOOOO-H19

OPTICAL AXIS

. 685 /_. 27 87.6 50 <92

26.4 dia.

110
98
00710,
000
00710
00710
eiowed Uews |-¢

126.7
69

(OMoN(e)
OOO OOO 4-M5 depth 7

30
—

4-M5 depth 5

36

98

w
N
;
N
-
T
=z
%)
[0}
=.
D
(2]

Bl

Recommenden tightening torque: 2.3N-m

F

35.5

(Unit: mm)
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3 Configuration

- FHV7H-OOO0O0O-SO0-00, FHV7H-OO00O0O0-HOO-00

N ° Q)

4-M5 depth 7

|
[
©

o)

4-M5 depth 5

36

16.7

Mounting screw holes (The tolerance: + 0.1 mm)

&Y
5

30
&
98

Recommenden tightening torque: 2.3N-m
(Unit: mm)

@ Additional Information

We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.
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3 Configuration

3-2 Smart Camera Data Unit

|
3-21 Specifications
ltem Parallel EtherCAT
interface interface
Model FHV-SDU10 FHV-SDU30
Input/output Parallel 1/0 Input: 12 Input: 1
specifications Output: 24 Output: 2
(NPN/PNP combined use) (NPN/PNP combined use)
EtherCAT com- | None Yes (slave)
munications

Smart Camera Int

erface

Special cable to connect
No. of connectable cameras: 1

Indicator

Main POWER: Green, ERROR: Red, RUN: Green, BUSY: Green, CAMERA:
Yellow, OR: Yellow
EtherCAT None ECAT RUN: Green, LINK/ACT IN:

Green, LINK/ACT OUT: Green,
ECAT ERROR: Red

Power supply voltage

21.6 to 26.4 VDC (Note: 24.0 to 26.4 VDC when a data unit cable with 20
m is connected.)

Insulation resistance

Between DC terminal block and FG terminal: 0.5 MQ (250V Megger)

Current consumption

4.5 Aorless

Usage environ-
ment

Ambient temper-
ature range

Operating: 0 to +50°C, Storage: -25 to +65°C (with no icing or condensa-
tion)

Ambient humidi-
ty range

Operating and storage: 35 to 85% (with no condensation)

Ambient atmos-
phere

No corrosive gases

Vibration toler-
ance

Oscillation frequency: 10 to 150 Hz, Half amplitude: 0.1 mm, Vibration di-
rection: X/Y/Z, Sweep time: 8 minutes, Sweep count: 10 times

Shock resist-
ance

Impact force: 150 m/s2, Test direction: 6 directions, Three times each (up/
down, front/behind, left/right)

Noise immunity

Fast transient burst

* DC power

Direct infusion: 2 kV, Pulse rising: 5 ns, Pulse width: 50 ns, Burst continu-
ation time: 15 ms / 0.75 ms, Period: 300 ms, Application time: 1 minute

* /O line

Coupling clamp: 1 kV, Pulse rising: 5 ns, Pulse width: 50 ns, Burst contin-
uation time: 15 ms / 0.75 ms, Period: 300 ms, Application time: 1 minute

Grounding Class D grounding (100 Q or less grounding resistance) * Existing the
third class grounding
External shape | Dimensions H (90 mm) x W (93 mm) x D (65 H (90 mm) x W (124 mm) x D (65
mm) mm)
Weight Approx. 250 g Approx. 325 g

Degree of pro-
tection

IEC60529 - IP20

Material

Case: PC+ABS, PC

FHV Series Smart Camera Setup Manual (Z408-E1)
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3 Configuration

ltem Parallel EtherCAT
interface interface
Accessories * Instruction sheet: 1
* Compliance sheet: 1

3-2-2 Component Names and Functions

3

:
!

=

0

T “UE i [
g flal=mgii
1] 1]

HEE =

===r

2 S=2/ 2N =) T &\
4 \l/ \
6 8
FHV-SDU10 Front FHV-SDU10 Back FHV-SDUS0 Front
No. Name Description
Connects the FHV series. (Special cable: FHV-
1 Smart Camera connector
vu)
C ts 24 VDC | d di
2 Power supply and grounding terminals ”noensnec S power supply and grolincing
POWER Lights green while the power is supplied.
ERROR Lights Red when an error occurs.
RUN Lights green when the RUN signal output is
switched to a layout set to ON.
Lights green while the Smart Camera is proc-
- BUSY .
3 I/O indicator essing.
Blinks yellow while the Smart Camera is prepar-
CAMERA ing to connect. Lights yellow while the Smart
Camera is connected.
Lights yellow when the overall judgment result is
OR
ON.
4 Parallel /O connector Cprmects external devices such as a synchro-
nizing sensor or a programmable controller.
5 DIN rail mounting Fits into the DIN rail on the body.
Slider Uses this to fix the body to the DIN rail.
2 Ether-
7 Address setting volume for EtherCAT Uses to set arlm ad.dress (,00 to 255) as an Ether
CAT communication device.
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3 Configuration

No. Name Description
ECAT RUN Lights green when EtherCAT communications
are available.
Lights green while an EtherCAT communication
LINK/ACT IN device is connected. Blink green during commu- .
nications. N
EtherCAT indicator - - — o
Lights green while an EtherCAT communication §
8 LINK/ACT OUT device is connected to the OUT connector. Blink g
green during communications. g
]
ECAT ERROR Light red.wh.en an error occurs in EtherCAT g
communications. o
(Y
Connects to an OUT connector of the EtherCAT c
Connector for EtherCAT communications (IN) , 3
master or other slave device. -
Connects to an IN connector of other slave de-
Connector for EtherCAT communications (OUT) vice
9 Parallel 1/O connector Connects an external device such as a synchro-

nizing sensor or a programmable controller.

3-2-3 Dimensions

suolsuswi €-Z-€

+ FHV-SDU10

O=0|0=0]|0=0

:
:
%

EE‘
]
1|

| |0 EB[Te| | [ =D |
mmmD

&=

\
E==II
(L1

I

1

(Unit: mm)
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3 Configuration

« FHV-SDU30

15
1
o

(13.7)

15.0

(Unit: mm)

@ Additional Information

We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.
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3-3 Cables

3-3-1 I/0 Cables

I Specifications

3 Configuration

* 1/O cables (Straight)

FHV-VDB FHV-VDB
Item FHV-VDB 2M | FHV-VDB 3M | FHV-VDB 5M 10M 20M

Cable length 2m 3m 5m 10m 20 m
Cable type Bending resistance cable
Connector type Straight connector
Size Power line AWG21

Others AWG26
Outer diameter 9.0+0.3 mm dia.

Min. bending radius

Fixed use: 54 mm, Sliding use: 72 mm

Usage Ambient
environment | temperature
range

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

tion)

Ambient
humidity
range

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

Ambient
atmosphere

No corrosive gases

Vibration
tolerance

Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration direc-
tion: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times

Shock resist-
ance

Impact force: 150 m/s2, 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 | Approx. 1200 | Approx. 2350
9 9
* /O cables (Straight, super bending resistance)
Item FHV-VDBX 2M | FHV-VDBX 3M | FHV-VDB X 5M FHV'V;:BX 10
Cable length 2m 3m 5m 10m
Cable type Super bending resistance cable
Connector type Straight connector
Outer diameter 7.2 £ 0.7 mm dia.
Min. bending radius 44 mm
FHV Series Smart Camera Setup Manual (Z408-E1) 317
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3 Configuration

Item FHV-VDBX 2M | FHV-VDBX 3M | FHV-VDB X 5M FHV-V;BX 10
Usage Ambient Operating: -30 to +80°C, Storage: -30 to +100°C (with no icing or conden-
environment temperature sation)
range
Ambient Operating & Storage: 0 to 93% (With no condensation)
humidity
range
Ambient No corrosive gases
atmosphere
Vibration Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di-
tolerance rection: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times
Shock resist- Impact force: 150 m/s2, Test direction: 6 directions, three time each (up/
ance down, front/behind, left/right)
Material Mold part: Nylon, Thermoplastic polyurethane, Sheath part: PVC
Weight Approx. 190 g | Approx. 260 g | Approx. 400 g Approx. 750 g

The Super Bend Resistant cables do not protect against water. (If using them, the IP Protection level
for the smart camera will not be IP67, but rather IP60.) If protection against water is required, please
use a Bend Resistant cable.

 |/O cables (Right angle)

3-18

ltem FHV-VDLB FHV-VDLB FHV-VDLB FHV-VDLB FHV-VDLB
2M 3M 5M 10M 20M

Cable length 2m 3m 5m 10m 20m
Cable type Bending resistance cable
Connector type Right angle connector
Size Power line AWG21

Others AWG26
Outer diameter 9.0+0.3 mm dia.

Min. bending radius

Fixed use: 54 mm, Sliding use: 72 mm

Usage
environment

Ambient Operating: -30 to +80°C, Storage: -30 to +100°C (with no icing or condensa-
temperature | tion)

range

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

humidity

range

Ambient No corrosive gases

atmosphere

Vibration Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration direc-
tolerance tion: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times

Shock resist-
ance

Impact force: 150 m/s2, 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 | Approx. 1200 | Approx. 2350

9 9

» 1/O cables (Right angle, super bending resistance)
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3 Configuration

Item FHV-VDLBX 2M | FHV-VDLBX 3M | FHV-VDLBX 5M FHV;\;::V)ILBX
Cable length 2m 3m 5m 10m
Cable type Super bending resistance cable
Connector type Right angle connector
Outer diameter 7.2 £0.7 mm dia.
Min. bending radius 44 mm
Usage Ambient Operating: -30 to +80°C, Storage: -30 to +100°C (with no icing or conden-
environment temperature sation)
range &
Ambient Operating & Storage: 0 to 93% (With no condensation) o
humidity %
range
Ambient No corrosive gases
atmosphere
Vibration Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di-
tolerance rection: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times z
Shock resist- Impact force: 150 m/s2, Test direction: 6 directions, three time each (up/ 2
ance down, front/behind, left/right) g
Material Mold part: Nylon, Thermoplastic polyurethane, Sheath part: PVC :%)
Weight Approx. 190 g | Approx. 260 g | Approx. 400 g Approx. 750 g ¢

The Super Bend Resistant cables do not protect against water. (If using them, the IP Protection level
for the smart camera will not be IP67, but rather IP60.) If protection against water is required, please
use a Bend Resistant cable.
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3 Configuration

I Dimensions

3-20

* 1/O cable (Straight)

L*1

S

6.3 dia.

16.2 dia
14.6 dia.

16.2 dia.
14.6 dia

(Unit: mm)
*1. Cable lengths (L) are 2 m/3 m/5 m/10 m/20 m.
* 1/O cable (Straight, super bending resistance)
9
)
58.2 L*1
21.2 5
= r——
(Unit: mm)

*1. Cable lengths (L) are 2 m/3 m/5 m/10 m.
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3 Configuration

 |/O cable (Right angle)

S

48.5 L*1

45.7

6.3 dia.
sa|qe €-¢

21.2

-
el
—
L

M12 x1
14.6 dia.

$9|qed O/l L-€-€

(Unit: mm)

*1. Cable lengths (L) are 2 m/3 m/5 m/10 m/20 m.

* /O cable (Right-angle, super bending resistance)

)

48.5 L*1

[+
[ H

45.7
7.2 dia.

21.2

M12 x1
14.6 dia.

(Unit: mm)

*1. Cable lengths (L) are 2 m/3 m/5 m/10 m.

FHV Series Smart Camera Setup Manual (Z408-E1) 3-21



3 Configuration

@ Additional Information

We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.
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3 Configuration

3-3-2 Ethernet Cables

I Specifications

» Ethernet Cables (Straight)

FHV-VNB FHV-VNB
Item FHV-VNB 2M | FHV-VNB 3M | FHV-VNB 5M 10M 20M
Cable length 2m 3m 5m 10m 20 m &
Cable type Bending resistance cable Q
Connector type Straight connector %

Outer diameter

7.2+0.3 mm dia.

Min. bending radius

Fixed use: 35 mm, Sliding use: 70 mm

Usage
environment

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

range

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

humidity

range

Ambient No corrosive gases

atmosphere

Vibration Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration direc-
tolerance tion: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times

Shock Impact force: 150 m/s2, Test direction: 6 directions, three time each (up/down,
resistance

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

» Ethernet Cables (Straight, super bending resistance)

Item FHV-VNBX 2M | FHV-VNBX 3M | FHV-VNBX 5M | FHV-VNBX 10M
Cable length 2m 3m 5m 10m
Cable type Super bending resistance cable
Connector type Straight connector
Outer diameter 6.3 + 0.6 mm dia.
Min. bending radius 38 mm
Usage Ambient Operating: -30 to +80°C, Storage: -30 to +100°C (with no icing or conden-
environment temperature sation)
range
Ambient Operating & Storage: 0 to 93% (With no condensation)
humidity
range
Ambient No corrosive gases
atmosphere
Vibration Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di-
tolerance rection: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times
Shock Impact force: 150 m/s2, Test direction: 6 directions, three time each (up/
resistance down, front/behind, left/right)

Material

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

FHV Series Smart Camera Setup Manual (Z408-E1)
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3 Configuration

3-24

Item

FHV-VNBX 2M

FHV-VNBX 3M

FHV-VNBX 5M

FHV-VNBX 10M

Weight

Approx. 170 g

Approx. 220 g

Approx. 330 g

Approx. 590 g

» Ethernet cables (Right angle)

ltem FHV-VNLB FHV-VNLB FHV-VNLB FHV-VNLB FHV-VNLB
2M 3M 5M 10M 20M
Cable length 2m 3m 5m 10m 20 m
Cable type Bending resistance cable

Connector type

Right angle connector

Outer diameter

7.2+0.3 mm dia.

Min. bending radius

Fixed use: 35 mm, Sliding use: 70 mm

Ambient
temperature
range

Usage
environment

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

Ambient
humidity
range

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

Ambient
atmosphere

No corrosive gases

Vibration
tolerance

Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration direc-
tion: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times

Shock
resistance

Impact force: 150 m/s2, 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

» Ethernet cables (Right angle, super bending resistance)

Item FHV-VNLBX 2M | FHV-VNLBX 3M | FHV-VNLBX 5M FHV;\;::ILBX
Cable length 2m 3m 5m 10m
Cable type Bending resistance cable
Connector type Right angle connector
Outer diameter 6.3 + 0.6 mm dia.
Min. bending radius 38 mm
Usage Ambient Operating: -30 to +80°C, Storage: -30 to +100°C (with no icing or conden-
environment temperature sation)
range
Ambient Operating & Storage: 0 to 93% (With no condensation)
humidity
range
Ambient No corrosive gases
atmosphere
Vibration Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di-
tolerance rection: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times
Shock Impact force: 150 m/s2, Test direction: 6 directions, three time each (up/
resistance down, front/behind, left/right)
Material Mold part: Nylon, Thermoplastic polyurethane, Sheath part: Low friction
PVC
Weight Approx. 170 g | Approx. 220 g | Approx. 330 g Approx. 590 g
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3 Configuration

I Dimensions

» Ethernet cable (Straight)

58 L*1 53.5

16.2 dia.
15 dia.

7.2 dia.

w
:
&
O
)
g
o
o

mi ||

(Unit: mm)
*1. Cable lengths (L) are 2 m/3 m/5 m/10 m/20 m. @
» Ethernet cable (Straight, super bending resistance) %
58.3 L*1 53.5 %
21 %
/i
TF~ - ml URuRY / ,%}
)_L“ 1 AIRERN ==
e x - o
Q32 ©
M NNl T i i jllildi ]
L || Dieieje)mmns N i o -
(Unit: mm)

*1. Cable lengths (L) are 2 m/3 m/5 m/10 m.
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3 Configuration

» Ethernet cable (Right angle)

53.5

48.45

L
—
T

|

7.2 dia.

M12 x 1
15 dia.

(Unit: mm)
*1. Cable lengths (L) are 2 m/3 m/5 m/10 m/20 m.
» Ethernet cable (Right angle, super bending resistance)
46 L*1 53.5
e
E N T 1+ ] B HYAY / %
E ] J—Lﬁ 1 RIRIERN ==a
{1
M12 x 1
15 dia.
y T glilelinAaul @,
-
(Unit: mm)

*1. Cable lengths (L) are 2 m/3 m/5 m/10 m.

@ Additional Information

We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.
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3 Configuration

3-3-3 Smart Camera Data Unit Cables

I Specifications

» Smart Camera Unit Cables (Straight)

FHV-VUB FHV-VUB
Item FHV-VUB 2M | FHV-VUB 3M | FHV-VUB 5M 10M 20M
Cable length 2m 3m 5m 10m 20m o
Cable type Bending resistance cable g
Connector type Straight connector %
Outer diameter 7.9 £ 0.2 mm dia. Z
Min. bending radius 47 mm
Usage Ambient Operating: -10 to +60°C, Storage: -10 to +60°C (with no icing or condensation)
environment | temperature
range w
Ambient Operating & Storage: 0 to 93% (with no condensation) 8
humidity g
range g
Ambinent No corrosive gases g
atmosphere g
Vibration Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration direc- g
tolerance tion: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times :c)
Shock resist- | |mpact force: 150 m/s2, Test direction: 6 directions, three time each (up/down, §
ance front/behind, left/right) =
Material Mold part: Nylon and Thermoplastic polyurethane, Sheath part: PVC ¢
Weight Approx. 220 g | Approx. 310 g | Approx. 500 g | Approx. 980 g | Approx. 1930
9
+ Smart Camera Data Unit Cables (Straight, super bending resistance)
Item FHV-VUBX 2M | FHV-VUBX 3M | FHV-VUBX 5M | FHV-VUBX 10M
Cable length 2m 3m 5m 10m
Cable type Super bending resistance cable
Connector type Straight connector
Outer diameter 7.5+ 0.6 mm dia.
Min. bending radius 47 mm
Usage Ambient Operating: -10 to +60°C, Storage: -10 to +60°C (with no icing or conden-
environment temperature sation)
range
Ambient Operating & Storage: 0 to 93% (with no condensation)
humidity
range
Ambinent No corrosive gases
atmosphere
Vibration Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di-
tolerance rection: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times
Shock resist- Impact force: 150 m/s2, Test direction: 6 directions, three time each (up/
ance down, front/behind, left/right)
Material Mold part: Nylon and Thermoplastic polyurethane, Sheath part: PVC
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3 Configuration

3-28

Item

FHV-VUBX 2M

FHV-VUBX 3M

FHV-VUBX 5M

FHV-VUBX 10M

Weight

Approx. 200 g

Approx. 280 g

Approx. 440 g

Approx. 860 g

» Smart Camera Data Unit Cables (Right-angle)

ltem FHV-VULB FHV-VULB FHV-VULB FHV-VULB FHV-VULB
2M 3M 5M 10M 20M
Cable length 2m 3m 5m 10m 20m
Cable type Bending resistance cable

Connector type

Right-angle connector

Outer diameter

7.9 £ 0.2 mm dia.

Min. bending radius

47 mm

Usage
environment

Ambient Operating: -10 to +60°C, Storage: -10 to +60°C (with no icing or condensation)
temperature

range

Ambient Operating & Storage: 0 to 93% (with no condensation)

humidity

range

Ambinent No corrosive gases

atmosphere

Vibration Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration direc-
tolerance tion: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times

Shock resist-
ance

Impact force: 150 m/s2, Test direction: 6 directions, three time each (up/down,
front/behind, left/right)

Material

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

Weight

Approx. 220 g

Approx. 310 g

Approx. 500 g

Approx. 980 g

Approx. 1930
g

» Smart Camera Data Unit Cables (Right-angle, super bending resistance)

Item FHV-VULBX 2M | FHV-VULBX 3M | FHV-VULB 5M | FHV-VULB 10M
Cable length 2m 3m 5m 10m
Cable type Bending resistance cable

Connector type

Right-angle connector

Outer diameter

7.5 + 0.6 mm dia.

Min. bending radius

Usage
environment

47 mm
Ambient Operating: -10 to +60°C, Storage: -10 to +60°C (with no icing or conden-
temperature sation)
range
Ambient Operating & Storage: 0 to 93% (with no condensation)
humidity
range
Ambinent No corrosive gases
atmosphere
Vibration Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di-
tolerance rection: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times
Shock resist- Impact force: 150 m/s2, Test direction: 6 directions, three time each (up/
ance down, front/behind, left/right)

Material

Mold part: Nylon and Thermoplastic polyurethane Sheath part: PVC

Weight

Approx. 200 g | Approx. 280 g | Approx. 440 g Approx. 860 g
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3 Configuration

I Dimensions

* Smart Camera Data Unit Cable (Straight)

L*1 52.2
T —l (-
. L S -
: ;
ek 2 g &
&
(Unit: mm)
*1. Cable lengths (L) are 2 m/3 m/5 m/10 m/20 m.
» Smart Camera Data Unit Cable (Straight, super bending resistance) e
w
L*1 52.2 ((;;
g
| =3
[ ool (Y g
[ H ; oonnfff [ 2
9 g T g
e 5 2 S
) [V
a3 S
| 2
(Unit: mm) =2
*1. Cable lengths (L) are 2 m/3 m/5 m/10 m. ?
» Smart Camera Data Unit Cable (Right-angle)
‘ 46 ‘ L*1 52.2
ST —oofl (W2
. L ]|
L_L—L M12x 1
14.6 dia.
e o (1}
ooooil | J00
(Unit: mm)

*1. Cable lengths (L) are 2 m/3 m/5 m/10 m/20 m.

» Smart Camera Data Unit Cable (Right-angle, super bending resistance)
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3 Configuration

48.5

L*1 52.2

 —oooofll (]l

M annafff 1l

45.7

21.2

16.9 dia.|

7.5 dia.

— — |||||=|I|||||||||||||||I|;
- I (0 P

(Unit: mm)

*1. Cable lengths (L) are 2 m/3 m/5 m/10 m.

@ Additional Information

We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.

3-3-4  Junction cable for external lighting

I Specifications

Item FHV-VFLX-GD
Cable length 0.1m
Outer diameter 4.0 £ 0.1 mm dia.
Min. bending radius 15 mm

Usage Ambient
environment | temperature
range

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

Ambient
humidity
range

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

Ambient
atmosphere

No corrosive gases

Vibration
tolerance

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

Shock resist-
ance

Impact force: 150 m/s2, Test direction: 6 directions, three time each (up/down,
front/behind, left/right)

Material Shell part: Zinc alloy and Brass, Sheath part: Heat-resistant oilproof polyvinyl
chloride
Weight Approx. 30 g

3-30
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3 Configuration

I Dimensions

(34) 100 (35.3)

CN1 CN2

N — : - -

(Unit: mm)

@ Additional Information

We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.

s9|qed ¢€-¢
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FHV Series Smart Camera Setup Manual (Z408-E1) 3-31



3 Configuration

3-4 Lens Modules

3-4-1

Specifications

» High-speed lens modules

Item

FHV-LEM-

Ho6

H19

System

Liquid lens auto focus

Focal length

6 mm

19 mm

Installation distance

102 to 650 mm

202 to 1050 mm

Field of | 0.4 M pixels 64x48 mm to 505x376 mm 50%37 mm to 266x200 mm
view 1.6 M pixels:
range 3.2 M pixels: 92x68 mm to 731x539 mm 71%x53 mm to 378x284 mm
6.3 M pixels: 97x63 mm to 766x499 mm 74x49 mm to 394x264 mm
g Ambient temperature range Operating: 0 to +40°C, Storage: -25 to +65°C (with no icing or
S condensation)
g Ambient humidity range Operating & Storage: 35 to 85% (With no condensation)
o) Ambient atmosphere No corrosive gases
% Vibration tolerance Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vi-
=4 bration direction: X/Y/Z, Sweep time: 8 minutes/count, Sweep
count: 10 times
Shock resistance Impact force: 150 m/s2, Test direction: 6 directions, three time
each (up/down, front/behind, left/right)
Q Dimension 50 mm x 41.1 mm x 37.1 mm 50 mm x 41.1 mm x 36.3 mm
% (HXWxD) (HXWxD)
g Weight Approx. 25 g
s Case material Polycarbonate
®
Accessories * Special cover for FHV-LEM-H: 1

* Screws: M3x8 mm: 5 (including one spare piece)
* Instruction sheet : 1
e Compliance sheet: 1

e Standard lens modules

o FHV-LEM-
S06 S09 S$12 S16 S25
System Mechanical auto focus
Focal length 6 mm 9 mm 12 mm 16 mm 25 mm
Field | 0.4 M pixels 39%29 to 24x18 to 17x13 to 27x20 to 30%x23 to
of 1.6 M pixels: 845%624mm 543%407mm 407%305mm 614%x461Tmm 391%x293mm
view '3 2 M pixels: 57x42 to 34x25 to 24x18 to 38x29 to 43x33 to
range 1234x905mm | 772x579mm | 579x434mm | 874x655mm | 556x417mm
6.3 M pixels: 50%39 to 35%23 to 25x%17 to 40x%27 to 45x30 to
1293x836mm | 807x538mm | 606x404mm | 913x608mm | 581x387mm
Installation distance 59 to 1000 60 to 1000 60 to 1000 110 to 2000 188 to 2000
mm mm mm mm mm
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3 Configuration

FHV-LEM-
Item
S06 S09 s12 | s | s25
(:E S | Ambient Operating: 0 to +40°C, Storage: -25 to +65°C (with no icing or condensation)
§' % temperature
3 range
[©]
=4 Ambient humidity | Operating & Storage: 35 to 85% (With no condensation)
range
Ambient No corrosive gases ©
atmosphere E
Vibration tolerance | Ogcillation frequency: 10 to 150Hz, Half amplitude: 0.15 mm"!, Vibration direction: i
XIY1Z, Sweep time: 8 minutes/count, Sweep count: 10 times 3
: =
Shock resistance Impact force: 150 m/s2, Test direction: 6 directions, three time each (up/down, 2
front/behind, left/right)
Q Dimension 50 mm x 41 mm x 31 mm (HxWxD)
% Weight Approx. 50 g
" Case material Polycarbonate
3 @
3 I
S AN
Accessories * Special cover for FHV-LEM-S: 1 -‘é’
* Screws: M3x8 mm: 5 (including one spare piece) %
* Instruction sheet : 1 %».
* Compliance sheet: 1 @

*1.  When the standard lens module is mounted to the product, the specifications of vibration tolerance are
changed.

I Dimensions

* FHV-LEM-HO06

20.6

19
37.9 dia.
26.4 dia.

Wil ;@ﬁ

i
B

(Unit: mm)

FHV Series Smart Camera Setup Manual (Z408-E1) 3-33



3 Configuration

* FHV-LEM-H19

20.6

17 125 36.3

i,
=y
X

|
16.3 16.3
22
|
©
19 ‘ 19
37.9 dia.
26.4 dia.

:
I
25
-

@

Db\w
& 251 6 |,

(Unit: mm)
FHV-LEM-S-0J0O
Em |
1T 114 3
981, 17 _, 125 ﬁT 9’&6
g - 0
W ] o
f  m—
s ] |
H L] | g
o H f}—:
ﬂw -
(Unit: mm)

@ Additional Information

We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.
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3 Configuration

3-4-2  Optical Chart

I How to View the Optical Chart

The X axis of the optical chart shows the field of view (mm).
The Y axis of the optical chart shows the camera installation distance (mm).

w
FHV7H-O000O-sO0O FHV7H-OOOOO-HOO A
o
S
»
| _ \ E 50_9;0! B _ 5
Mounting surface Mounting surface g-
———2 [/ of front side =3 of front side >
= 3 Y 7y @
Camera distance Camera distance
(mm) (mm)
@
+
N
o
=2
=
r r 2
Q
) J ) J g
["Y field of view (mm) | 1"V field of view (mm) |

FHV7H-O00000-sO0-00
FHV7H-OOOOO-HOO-00O

Mounting surface

of front side
7y

Camera distance [mm]

L ;l

1Y field of view [mm] |

The lengths of the fields of view given in the optical charts are the lengths of the Y axis.

M Precautions for Correct Use

The optical axis may vary product by product. When mounting this module, be sure to confirm
the center position of the video on the monitor. The optical axis of this product may vary over a
couple of pixels due to the variation of ambient temperature because of the material character-

istics.
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3 Configuration

M Precautions for Correct Use

Select the model by confirming the field of view and camera installation distance on the optical

diagram. In addition, the field of view may vary product by product.
When mounting this product, be sure to confirm video using the monitor.

I Optical Chart
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3 Configuration

® High-speed Lens Modules
+ FHV7H-J004, FHV7H-[J016

1,000 4

P = FHV-LEM-H19
Z
v 7 = FHV-LEM-H06

X
S9|NPOI\ Sua p-¢

G

E

[

(8]

c

IS

L

o 1

g

IS 100

3]

ks 3

[oX

o
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o
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[V

10 -+
10 100 1,000

Y field of view (mm)

* FHV7H-[1032

1,000 —
y
— 7 —— FHV-LEM-H19
—— FHV-LEM-H06
//
o . ~
£ % %
o L~
g o
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3 Configuration

* FHV7H-LJ063R

1,000 -
—— FHV-LEM-H19
// v —— FHV-LEM-H06
2
£ %
(0] /
g v e
— A
c //
(0]
£ 100 A
(]
Q
K
o
o
(0]
S
]
O
10
10 100 1,000

Y field of view (mm)

® Standard Lens Modules
« FHV7H-0J004, FHV7H-J016

/ //
1,000 - /| }
. Z | 7
// '/// » ——— FHV-LEM-S25
. / I — - -
T 77 — FHV-LEM-S16
P - ~—— FHV-LEM-S12
o d //, // // —— FHV-LEM-S09
§, /r ///// — FHV-LEM-S06
3 ,/ P /1/ ,4/ /
c
S e
h // A ///
2 A A
S 100 1 A P
g — —
@ prd A
& —— X
o
o
(0]
S
©
)
10
10 100 1,000

Y field of view (mm)
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3 Configuration

* FHV7H-[1032

L // f
1,000 / /
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3 Configuration

3-5 C Mount Lenses

3-5-1

Specifications

3-40

I SV-V Series

FHV7H-[1004 and FHV7H-J016 are recommended.

Model 3Z4S-LE
ode
SV-03514V SV-04514V SV-0614V SV-0813V
Appearance/ ’
Dimensions [mm] ) ) ’ ’
29.5 dia. 29.5 dia 29 dia: i
30.4 \»@i \%ﬁ 28 diaNa3,
Focal length [mm] | 3.5 4.5 6 8
Aperture (F No.) 1.4 to Close 1.4 to Close 1.4 to Close 1.3 to Close
Filter size - - M27.0 P0.5 M25.5 P0.5
Max. sensor size 1/3-inch 1/3-inch 1/3-inch 1/3-inch
Mount C mount
3Z4S-LE
Model
SV-1214V SV-1614V SV-2514V SV-3518V
Appearance/
Dimensions [mm] ‘\ C g @
29 dla.\%fs 29 dla.% 29 dla'\'ﬁé 29 dia
33.5[WD: «] to
37.5[WD: 300]
Focal length [mm] | 12 16 25 35
Aperture (F No.) 1.4 to Close 1.4 to Close 1.4 to Close 1.8 to Close
Filter size M27.0 P0.5 M27.0 P0.5 M27.0 P0.5 M27.0 P0.5
Max. sensor size 1/3-inch 1/3-inch 1/3-inch 1/3-inch
Mount C mount
3Z4S-LE
Model
SV-5018V SV-7527V SV-10035V
Appearance/ a ’
Dimensions [mm] />\ N
2 dia.; 2 i 439 WD: ] to
37.0 [WD: =] to 420 [WD: =]to |32.did- 4o vn 4 500)
39.4 [WD: 1000] 44.4 [WD: 1000] ' :
Focal length [mm] | 50 75 100
Aperture (F No.) 1.8 to Close 2.7 to Close 3.5 to Close
Filter size M30.5 P0.5 M30.5 P0.5 M30.5 P0.5
Max. sensor size 1/3-inch 1/3-inch 1/3-inch
Mount C mount
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I SV-H Series

3 Configuration

FHV7H-0J032, FHV7H-LJ050, FHV7H-L1063R, and FHV7H-L1120R are recommended.

3Z4S-LE
Model
SV-0614H SV-0814H SV-1214H SV-1614H
Appearance/ e
Dimensions [mm] N N\ L 9
42 dia. ;4; 39 dia: »6; 30 dia\'ﬁ(() 30 dia\+"47.5
Focal length [nm] | 6 8 12 16
Aperture (F No.) 1.4 to 16 1.4to0 16 1.4to0 16 141016
Filter size M40.5 P0.5 M35.5 P0.5 M27.0 P0.5 M27.0 P0.5
Max. sensor size 2/3-inch 2/3-inch 2/3-inch 2/3-inch
Mount C mount
3Z4S-LE
Model
SV-2514H SV-3514H SV-5014H SV-7525H
Appearance/
Dimensions [mm] ¢‘\ \ \ \
54.6 [WD:1200]
Focal length [mm] | 25 35 50 75
Aperture (F No.) 1.4to 16 1.4 to 16 1.4 to 16 2.5 to Close
Filter size M27.0 P0.5 M35.5 P0.5 M40.5 P0.5 M34.0 P0.5
Max. sensor size 2/3-inch 2/3-inch 2/3-inch 1-inch
Mount C mount
3Z4S-LE
Model
SV-10028H
Appearance/

Dimensions [mm]

39 dia.\!/{s[t\vD:w] to

71.6 [WD:2000]
Focal length [mm] | 100
Aperture (F No.) 2.8 to Close
Filter size M37.5 P0.5
Max. sensor size 1-inch
Mount C mount
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3 Configuration

Vibration / Shock-resistance Lens VS-MCA Series for C Mount

Camera
FHV7H-[0004, FHV7H-J016, FHV7H-1032, FHV7H-J050, FHV7H-063R, and FHV7H-O120R are
recommended.
Model 3Z4S-LE VS-MCA4-O0O001
Appearance/

Dimensions [mm]

31 dia. \'ﬁi [0.01x] to 29.2 [0.04x]

Focal length [mm] | 4 mm

Filter size M27.0 P0.5

Optical 0.01x 0.02x 0.04x

magnification

Aperture 2 5.6 8 2 5.6 8 2 5.6 8
(fixed F No.)

Depth of field 1680.0 |4560.0 |6480.0 |420.0 1140.0 | 1640.0 | 105.0 290.0 415.0
[mm]2

Maximum sensor | 1/2-inch

size
Mount C mount
Model 3Z4S-LE VS-MCA6.5-0000
Appearance/ ,
Dimensions [mm]

_ b
31 dia.\p537) [0.01x] to 23.4 [0.06x]

Focal length [mm] | 6.5 mm

Filter size M27.0 P0.5

Optical 0.01x 0.03x 0.06x

magnification

Aperture 2 5.6 8 2 5.6 8 2 5.6 8
(fixed F No.)

Depth of field 1840.0 |4560.0 |6480.0 |204.4 515.6 728.9 51.1 131.1 188.9
[mm]2

Maximum sensor | 1/2-inch
size

Mount C mount
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3 Configuration

Model

3Z4S-LE VS-MCA10-0001001

Appearance/
Dimensions [mm]

31 dia. \'ﬁé [0.02x] to 25.5 [0.15x]

Focal length [mm] | 10 mm
Filter size M27.0 PO.5
Optical 0.02x 0.10x 0.15x
magpnification
Aperture 2 5.6 8 2 5.6 8 2 5.6 8
(fixed F No.)
Depth of field 460.0 1140.0 | 1640.0 | 19.2 49.6 70.4 9.2 22.8 32.7
[mm] 2
Maximum sensor | 1/2-inch
size
Mount C mount

Model 324S-LE VS-MCA15-00000"1
Appearance/
Dimensions [mm] 31 dia. /

\¢727.9[0.03x] to 32.0 [0.30x]

Focal length [mm] | 15 mm
Filter size M27.0 P0.5
Optical 0.03x 0.20x 0.30x
magpnification
Aperture 2 5.6 8 2 5.6 8 2 5.6 8
(fixed F No.)
Depth of field 186.7 515.6 728.9 4.8 13.4 19.2 2.3 6.5 9.2
[mm]2
Maximum sensor | 2/3-inch
size
Mount C mount
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3 Configuration

3-44

Model

3Z4S-LE VS-MCA20-010101001

Appearance/
Dimensions [mm]

31 dia. \’ﬁi [0.04x] to 32.0 [0.40x]

Focal length [mm] | 20 mm
Filter size M27.0 P0.5
Optical 0.04x 0.25x 0.40x
magnification
Aperture 2 5.6 8 2 5.6 8 2 5.6 8
(fixed F No.)
Depth of field 105.0 290.0 415.0 3.2 9.0 12.8 1.5 3.9 5.6
[mm]2
Maximum sensor | 2/3-inch
size
Mount C mount
Model 324S-LE VS-MCA25-000010"
Appearance/

Dimensions [mm]

31 dia. \*ﬁ% [0.05x] to 38.5 [0.50x]

Focal length [mm] | 25 mm

Filter size M27.0 P0.5

Optical 0.05x 0.25x 0.50x

magnification

Aperture 2 5.6 8 2 5.6 8 2 5.6 8
(fixed F No.)

Depth of field 67.2 188.8 268.8 3.2 9.0 12.8 1.0 2.7 3.8
[mm]2

Maximum sensor | 2/3-inch

size

Mount C mount
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3 Configuration

Model 324S-LE VS-MCA30-0000"
Appearance/
omensions (™l g1 gia \'ﬁi [0.06x] to 36.2 [0.45x]
Focal length [mm] | 30 mm
Filter size M27.0 P0O.5
Optical 0.06x 0.15x 0.45x
magnification
Aperture 2 5.6 8 2 5.6 8 2 5.6 8
(fixed F No.)
Depth of field 53.3 131.1 188.9 8.2 22.8 32.7 1.3 3.2 4.6
[mm]™2
Maximum sensor | 2/3-inch
size
Mount C mount

Model 3Z4S-LE VS-MCA35-0000"1
Appearance/
Dimensions [mm] ) /

81 dia.\»35 4 [0.26x] to 45.7 [0.65x]

Focal length [mm] | 35 mm
Filter size M27.0 PO.5
Optical 0.26x 0.30x 0.65x
magnification
Aperture 2 5.6 8 2 5.6 8 2 5.6 8
(fixed F No.)
Depth of field 3.0 8.4 12.0 2.2 6.5 9.2 0.7 1.7 2.5
[mm]™2
Maximum sensor | 2/3-inch
size
Mount C mount
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3 Configuration

3-46

Model

3Z4S-LE VS-MCA50-010101™

Appearance/
Dimensions [mm]

_ ~
31 dia. \'ﬁ_o' [0.08X] to 63.4 [0.48x]

Focal length [mm] | 50 mm
Filter size M27.0 P0.5
Optical 0.08x 0.20x 0.48x
magnification
Aperture 2 5.6 8 2 5.6 8 2 5.6 8
(fixed F No.)
Depth of field 32.5 75.0 107.5 6.0 134 19.2 1.3 2.9 4.1
[mm]2
Maximum sensor | 2/3-inch
size
Mount C mount
Model 3Z4S-LE VS-MCA75-0000"
Appearance/

Dimensions [mm]

&

3l dia.\ 70.0 [0.14x] to 105.5 [0.62x]
Focal length [mm] | 75 mm
Filter size M27.0 P0.5
Optical magnifica- | 0.14x 0.20x 0.62x
tion
Aperture (fixed F | 2 5.6 8 2 5.6 8 2 5.6 8
No.)
Depth of field 16.7 28.6 41.2 9.2 13.4 19.2 1.3 2.5 3.6
[mm]2
Maximum sensor | 2/3-inch
size
Mount C mount
*1. Insert the aperture into COCICIC] in the model number as follows.
F=2: Blank
F=5: F5.6
F=8: F8

*2.  When an allowable diameter of confusion circle is 0.04 mm
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3 Configuration

High-resolution Telecentric Lens VS-TCH Series for C Mount Lens
for 2/3-inch Image Sensor

FHV7H-0J004, FHV7H-J016, FHV7H-1032, FHV7H-[1050, FHV7H-LJ063R, and FHV7H-[J120R are

recommended.

3Z4S-LE VS-TCHO05

3Z4S-LE VS-TCH1

Model
-6501]10 | -110000O0C | -e5000000 | -11000010
Optical magnification (£5%) 0.5% 1.0%
Field of FHV7H-1004/- 1/2.9-inch 9.9x7.5 5.0x3.7
view 1016 equivalent
(#5%) FHV7H-1032 1/1.8-inch 14.1x10.6 7.1x5.3
(VxH) equivalent
[mm] FHV7H-CI063R | 1/1.8-inch 14.8x9.8 7.4x4.9
equivalent
FHV7H-C1120R 1/1.7-inch 14.8x11.1 7.4%5.6
equivalent
FHV7H-150 2/3-inch 16.9x14.1 8.5x7.1
equivalent
WD [mm]2 75.3 110.8 68.8 110.3
Effective F No. 9.42 9.49 9.94 10.49
Depth of field [mm]"3 3 3.04 0.8 0.84
Resolution [um]" 12.43 12.9 6.71 6.99
TV distortion 0.02% 0.02% 0.01% 0.02%
Max. sensor size 2/3-inch
- 3Z4S-LE VS-TCH1.5 3Z4S-LE VS-TCH2
-650110 | -11o0000O0C | -65000000 | -11000010
Optical magnification (+5%) 1.5% 2.0x
Field of FHV7H-1004/- 1/2.9-inch 3.3x2.5 2.5x1.9
view L1016 equivalent
(5%) FHV7H-01032 1/1.8-inch 4.7x3.5 3.5x2.7
(VxH) equivalent
[mm] FHV7H-C063R | 1/1.8-inch 4.9x33 3.7x2.5
equivalent
FHV7H-[0120R 1/1.7-inch 4.9x3.7 3.7x2.8
equivalent
FHV7H-150 2/3-inch 5.6x4.7 4.2x3.5
equivalent
WD [mm]2 65 110.8 65 110.8
Effective F No. 11.8 11.97 13.6 13.5
Depth of field [mm]3 0.4 0.43 0.3 0.27
Resolution [um]™ 5.24 5.33 4.53 4.53
TV distortion 0.01% 0.02% 0.03% 0.03%
Max. sensor size 2/3-inch
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3 Configuration

3Z4S-LE VS-TCH4
Model
-65010100 | -11o0000010
Optical magnification (+5%) 4.0x
Field of FHV7H-1004/- 1/2.9-inch equivalent 1.4x0.9
view 1016
(+5%) FHV7H-1032 1/1.8-inch equivalent | 1.8x1.3
(VxH) FHV7H-CI063R | 1/1.8-inch equivalent | 1.8x1.2
[mm] FHV7H-C120R | 1/1.7-inch equivalent | 1.9x1.4
FHV7H-50 2/3-inch equivalent 2.1x1.8
WD [mm]*2 65 110.8
Effective F No. 17.91 22.2
Depth of field [mm]3 0.09 0.11
Resolution [pm]™“ 3 3.73
TV distortion 0.02% 0.03%
Max. sensor size 2/3-inch
*1. Insert the shape into CICICIC in the model number as follows.
Straight: -O
Coaxial: CO-O

*2.  The working distance is from the end of the lens to the sensor.

*3. The depth of field is calculated using a allowable diameter of confusion circle of 0.04 mm.
*4.  The resolution is calculated using a wavelength of 550 nm.

Note:

1. Fixing the lens or other reinforcement may be required depending on the installation angle or oper-
ating environment (vibration/shock).
When fixing the lens, insulate the lens from the fixture.

2. The above specifications are values calculated from the optical design and can vary depending on
installation conditions.
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3 Configuration

I Non-telecentric Macro Lens VS-MC Series for C Mount Camera

3Z4S-LE VS
Model
-MC01-330 -MC03-180 -MC05-130 -MC1-80

Optical magnification (5%) 0.1x 0.3x 0.5x 1.0x
Field of view | FHV7H- 1/2.9-inch 49.7x37.3 16.6x12.4 9.9x7.5 5.0x3.7
(£5%) [J004/-0J016 | equivalent
(VxH) FHV7H-J032 | 1/1.8-inch 70.7x53.0 23.6x17.7 14.1x10.6 7.1x5.3
[mm] equivalent

FHV7H- 1/1.8-inch 73.7x49.2 24.6x16.4 14.8x9.8 7.4x4.9

[J063R equivalent

FHV7H- 1/1.7-inch 74.0x55.5 24.7x18.5 14.8x11.1 7.4x5.6

[J120R equivalent

FHV7H-J050 | 2/3-inch 84.5x70.7 28.2x23.6 16.9x14 .1 8.5x7.1

equivalent

WD [mm]"! 325.5 184.8 126.3 824
Effective F No. 4.43 5.29 6.10 8.14
Resolution [um]*2 30.5 11.6 8.2 5.5
Depth of field [mm]3 354 4.7 2.0 0.7
TV distortion 0.01% or less | 0.00% orless | 0.00% or less | 0.00% or less

*1.  The working distance is from the end of the lens to the sensor.

*2.  The resolution is calculated using a wavelength of 550 nm.

*3. The depth of field is calculated using an allowable diameter of confusion circle of 0.04 mm.
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3 Configuration

3-5-2  Meaning of Optical Chart

I How to View the Optical Chart

The X axis of the optical chart shows the field of view [mm].
The Y axis of the optical chart shows the camera installation distance [mm] or WD.

FHV7H-000O0O0O-C

Mounting surface

F/ of front side

A

A
Camera distance
(mm)
WD (mm)
N Yy

L ;l

) Y field of view (mm) |

The lengths of the fields of view given in the optical charts are the lengths of the Y axis.

M Precautions for Correct Use

The optical axis may vary product by product. When mounting this module, be sure to confirm
the center position of the video on the monitor.

M Precautions for Correct Use

Select the model by confirming the field of view and camera installation distance on the optical
chart. In addition, the field of view may vary product by product.
When mounting this product, be sure to confirm video using the monitor.
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3 Configuration

I Optical Chart

® Normal Lenses
a. Smart camera: FHV7H-[1004, FHV7H-1016 (for 3Z4S-LE SV-V series)
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b. Smart camera: FHV7H-1004, FHV7H-[1016 (for 3Z4S-LE SV-H series)
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3 Configuration

c. Smart camera: FHV7H-[J032 (for 3Z4S-LE SV-H series)
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d. Smart camera: FHV7H-[J050 (for 3Z4S-LE SV-H series)
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3 Configuration

e. Smart camera: FHV7H-[J063R (for 3Z4S-LE SV-H series)
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f.  Smart camera: FHV7H-[J120R (for 3Z4S-LE SV-H series) 2
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3 Configuration

® Vibration / Shock-resistance Lens
a. Smart Camera: FHV7H-1004, FHV7H-J016 (for 3Z4S-LE VS-MCA series)
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b. Smart camera: FHV7H-[1032 (for 3Z4S-LE VS-MCA series)
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c. Smart camera: FHV7H-[J050 (for 3Z4S-LE VS-MCA series)

3 Configuration
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d. Smart camera: FHV7H-J063R (for 3Z4S-LE VS-MCA series)
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3 Configuration

e. Smart camera: FHV7H-0120R (for 3Z4S-LE VS-MCA series)

1,000
3
,// '// V. 7 D A
/4— ///I///

: V74% / —— VS-MCAT75

P ./
. 5 77 7 VS-MCAS50
E == 7 /tc/ A1 —— VS-MCA35
- /
o w [P 71, 2297, —— VS-MCA30
e \-M-LJI 110 to‘y ?,m/ — VS-MCA25
IS t40 130 t20 //// 0 i
b 0 / e VS-MCA20
S 0 [0} t5 ~) A/ —— VS-MCA15
S 100 130 =120 t5 AL | 77
g 130 0 1ti0 Pz
o =t t5 (]
S t15 | 110 =~
= 0
© i
)
1S
©
O

10
1 10 100 1,000

Y field of view (mm)

3-56 FHV Series Smart Camera Setup Manual (Z408-E1)



3-6 Lighting Modules

3 Configuration

|
3-6-1 Specifications
Model FHV-LTM-W FHV-LTM-R FHV-LTM-IR FHV-LTM-MC
Color White Red Infrared light Multi color
Peak wave length - Typ. 630 nm Typ. 850 nm R: Typ. 630 nm
G: Typ. 525 nm
B: Typ. 465 nm
IR: Typ. 850 nm
Light source LED LED LED LED
Risk group Group 2 Group 1 Group 1 R: Group 1
G: Group 2
B: Group 2
IR: Group 1
S | Ambient Operating: 0 to +40°C, Storage: -25 to +65°C (with no icing or condensation)
t§ temperature
g range
3 | Ambient humidity | Operating & Storage: 35 to 85% (With no condensation)
3 | range
3 Ambient No corrosive gases
atmosphere
Vibration tolerance | Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration direction:
XIYIZ, Sweep time: 8 minutes/count, Sweep count: 10 times
Shock resistance Impact force: 150 m/s?, Test direction: 6 directions, three time each (up/down, front/
behind, left/right)

Dimensions 52 mm x 91 mm x 77 mm (HxWxD)

Weight 270 g |270g | 270¢ |270g
Material Aluminum die-casting (ADC12), polycarbonate

Accessories * Waterproof packing (small) FHV-XWP-CAM:1

* Waterproof packing (large) FHV-XWP-LTM: 1
* Light shielding sheet FHV-XLS-LTM: 1

* Lighting cover FHV-XCV: 1

* Hexagonal wrench (length: 60 mm): 1

* Instruction sheet: 1

* Compliance sheet: 1
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3 Configuration

3-6-2 Dimensions

91

77

1-LI 51

(Unit: mm)

% Additional Information

We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.
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3 Configuration

3-7 Optical Filters

I
3-71 Specifications

Model FHV-XDF FHV-XPL FHV-XPL-IR FHV-XCV @
Filter type Diffusion filter Polarization filter Polarization filter Lighting cover for _:o:
replacement =
Wavelength Visible to infrared | Visible Visible to infrared | Visible to infrared n_;’
Adapted lighting module | FHV-LTM-W FHV-LTM-W FHV-LTM-W FHV-LTM-W g

FHV-LTM-R FHV-LTM-R FHV-LTM-R FHV-LTM-R

FHV-LTM-IR FHV-LTM-MC (In- | FHV-LTM-IR FHV-LTM-IR

FHV-LTM-MC frared light is not FHV-LTM-MC FHV-LTM-MC
used.)

& | Ambient Operating: 0 to +40°C, Storage: -25 to +65°C (with no icing or condensation) w
% temperature DN
<:<g range -‘.g
3 | Ambient humidity Operating & Storage: 35 to 85% (With no condensation) =
S | range =
‘_:°_ Vibration tolerance | No corrosive gases g

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

Shock resistance

Vibration tolerance | |mpact force: 150 m/s2, 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 | Approx. 70 g
3-7-2 Dimensions

iy

77
63

(Unit: mm)
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3 Configuration

@ Additional Information

We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.
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3 Configuration

3-8 Waterproof Hoods

3-8-1 Specifications

w
Model FHV-XHD-S FHV-XHD-L FHV-XHD-LEM :E:
Suitable lens 3Z4S-LE SV-V series | 3Z4S-LE SV-H series | * FHV-LEM-S series g
SV-0614V SV-0614H"1 FHV-LEM-S06 §
SV-0813V SV-0814H2 FHV-LEM-S09 é:"
SV-1214V SV-1214H FHV-LEM-S12 g
SV-1614V SV-1614H FHV-LEM-S16 ’
SV-2514V SV-2514H FHV-LEM-S25
SV-3514H * FHV-LEM-H series
SV-5014H FHV-LEM-HO6
FHV-LEM-H19 o
Usage Ambient temperature | Operating: 0 to +40°C, Storage: -25 to +65°C (with no icing or conden- f
environment | range sation) )
Ambient humidity Operating & Storage: 35 to 85% (With no condensation) §:
range §,
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 minutes/count, Sweep count: 10 times
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-[J050.
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3 Configuration

3-8-2 Dimensions

« FHV-XHD-S

M52x0.75 DEPTH2 5

* FHV-XHD-L

M52x0.75 DEPTH2.5

——1

60

46

56

42
60

?60

60

46

62.4

79

(Unit: mm)

>

42

60

?60

3-62

(85.4)

(Unit: mm)
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3 Configuration

* FHV-XHD-LEM

1

68.4
61

M62x0.75 DEPTH3 47_(_@“27

<
N

61
68.4

—J

(Unit: mm)
* Quter size when the waterproof hood, FHV-XHD-S, is mounted.

OPTICAL AXIS
68.5 2.7 114.7 50 9.2

68.4
@ 60
®
O
O,
O
(2)

...

110
98
(o)
O,
(o)
(¢)

126.7

®
69
O,
(o)
O,
(o)

0 0[O0 O 4-M5 depth 7

j
[ [
g 225 122
S . "
205

Mounting screw holes (The tolerance: + 0.1 mm)

B
i

ol 1 les L] s

Recommenden tightening torque: 2.3N-m

4-M5 depth 5

30
%

98

35.5
35
35.5

(Unit: mm)
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3 Configuration

» Outer size when the waterproof hood, FHV-XHD-L, is mounted.

OPTICAL AXIS
68.5 2.7 137.7 50 9.2
© OOO (OMJO
i [ ] _|looool|
O]
~ © by !o ° °0° 000
© =| % °O° OOO
S ® % QX
OOO OOO 4-M5 depth 7
© 0,00 0@
4-M5 depth 5 i
3° 225 L] 12.2
8 .
20.5

35.5
35
35.5

Mounting screw holes (The tolerance: + 0.1 mm)

54
b4

30
S

98

Recommenden tightening torque: 2.3N-m

» Quter size when the waterproof hood, FHV-XHD-LED, is mounted.

OPTICAL AXIS
68.4
<

r o
0| ©
[52]

R,

5 [l
m'

4-M5 Depth 5

3-64

4-M5.0 Depth 7

Mounting screw holes (The tolerance: + 0.1 mm)

&
5
Q' ®

30
\?&
o
98

Recommenden tightening torque: 2.3N-m

(Unit: mm)

(Unit: mm)
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3 Configuration

@ Additional Information

We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.

SpooH jooidialep g-¢

w

suolsuswi z-8-¢
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3 Configuration

3-9 Mounting Fixtures

|
3-9-1 Specfications
Model FHV-XMT-7 FHV-XMT-7-TCC
Purpose Specifal fixture for FHV7 series
For Smart Camera body and For lighting controller mount-
lighting controller mounting ing
Usage Ambient temperature range Operating: 0 to +40°C, Storage: -25 to +65°C (with no icing or

environment

condensation)

Ambient humidity range

Operating & Storage: 35 to 85% (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 minutes/count,
Sweep count: 10 times

Vibration tolerance

Impact force: 150 m/s2, Test direction: 6 directions, three time
each (up/down, front/behind, left/right)

22

Material Aluminum (A6061) POM (Black)
Weight Approx. 220 g Approx. 50 g
3-9-2 Dimensions
o FHV-XMT-7
L[ ™ — [ |
110
95
77.2
70
36 +0.05 8-5.2%" dia. 10
g 4-5.2%" dia. ) 4
] &1 8 J@% % o | Jo
o H 4 O O
i S YT 2 4@ 0 o 0
" o{? o °0 o
g % UN7 ° (# o @ 1 ? Py T S" % "2 g o o o o o o o o
ol A4 N 4 4 o ° o o
B 4| o Q{S 0 0o
i S 0 o 0
L A / o B8 \ 64 L O O
avs /] 56.8

1/4-20 UNC

3-66

98 +0.05

(Unit: mm)
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3 Configuration

* FHV-XMT-7-TCC

106
89.6
68

36 +0.05

53 F—T1 | | & =
‘ )éT
t LS.

|

50 22

30 +0.05

51

o
12
28

12-M2

saJnyxi4 Bununol 6-¢

(Unit: mm)
@
o
@ Additional Information 'B
We have the 2D CAD data or 3D CAD data. g
You can download CAD data from www.fa.omron.co.jp. 2
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3 Configuration

3-10 Waterproof Packings

3-10-1 Specifications

Model FHV-XWP-CAM FHV-XWP-LTM FHV-XWP-HD-SL
Application For camera For lighting module For waterproof hood
Usage en- | Ambient temperature Operating: 0 to +40°C, Storage: -25 to +65°C (With no icing or condensa-
vironment | range tion)
Ambient humidity Operating & storage: 35 to 85% (With no condensation)
range

Ambient atmosphere No corrosive gases

Vibration tolerance Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di-
rection: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times

Shock resistance Impact force: 150 m/s2, Test direction: 6 directions, three time each (up/
down, front/behind, left/right)

Material NBA
Weight Approx. 5 g

*1.  Once this is used, be sure to replace it with a new one when the module is attached and detached.

3-10-2 Dimensions

* FHV-XWP-CAM

59.4 ‘
53 0.6
&y 4xC3.9 T
-
i< ) 294,
<
N _ _
% [¥e)
= /J

(Unit: mm)
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3 Configuration

» FHV-XWP-LTM

-

85.3

8
>

sBupjoed jooadiajepy 01-€

71.3

w

(Unit: mm)

suoisuswig ¢-01-¢

- FHV-XWP-HD-SL

(Unit: mm)

@ Additional Information

We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.
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3 Configuration

3-11 Waterproof Caps

3-11-1 Specifications
Model FHV-XWC-ECN FHV-XWC-LCN
Application For Ethernet connector For lighting connecotr
Usage envi- | Ambient temperature range Operating: 0 to +40°C, Storage: -25 to +65°C (With no icing or
ronment condensation)
Ambient humidity range Operating & storage: 35 to 85% (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 minutes/count,
Sweep count: 10 times
Shock resistance Impact force: 150 m/s2, Test direction: 6 directions, three time
each (up/down, front/behind, left/right)
Material Polyamide Polycarbonate
Weight Approx. 5 g Approx. 5 g

3-11-2 Dimensions

* FHV-XWC-ECN

M16 (P=1)

o 14.7 dia.

I 1

6.8

13.3

3-70

(Unit: mm)
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3 Configuration

* FHV-XWC-LCN

14

[ ]
M12 x 1
\
\
sdeq jooudiajepp LL-€

12 dia. x1.5 SEALING

&
%
9
—— 3
§.
(Unit: mm) @
@ Additional Information
We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.
3-7
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3-12 Lightproof Sheet

3-12-1 Specifications

Model FHV-XLS-LTM
Application For lighting module
Usage envi- | Ambient temperature range Operating: 0 to +40°C, Storage: -25 to +65°C (With no icing or
ronment condensation)
Ambient humidity range Operating & storage: 35 to 85% (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 minutes/count,
Sweep count: 10 times

Shock resistance Impact force: 150 m/s2, Test direction: 6 directions, three time
each (up/down, front/behind, left/right)
Material Urethane
Weight Approx. 5 g

It is considered a consumable item that will deteriorate. Please replace as needed.

3-12-2 Dimensions

* FHV-XLS-LTM

61
56 (0.9

—4
(Unit: mm)

@ Additional Information

We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.
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3-13 Special Cov

3-13-1 Specifications

3 Configuration

ers

Model FHV-XFC-C FHV-XFC-LEM-S FshuuHV-XFC-LEM-H
Application For C mount lens For lens module (FHV- | For lens module (FHV-
LEM-S) LEM-H

Usage en- | Ambient temperature
vironment | range

Operating: 0 to +40°C, Storage: -25 to +65°C (With no icing or condensa-
tion)

Ambient temperature
range

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

Ambient atmosphere

No corrosive gases

Vibration tolerance

Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di-
rection: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times

Shock resistance

Impact force: 150 m/s2, Test direction: 6 directions, three time each (up/
down, front/behind, left/right)

Material

Polycarbonate

Weight

Approx. 9 g | Approx. 5 g Approx. 5 g

3-13-2 Dimensions

* FHV-XFC-C

59.6
4

* FHV-XFC-LEM-S

FHV Series Smart Camera Setup Manual (Z408-E1)
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3 Configuration

59.6 8.7

.
l

59.6
42
|

>4

T

(Unit: mm)
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- FHV-XFC-LEM-H

59.6

8.31

3 Configuration

6.21

59.6
42

4-3.4 dia.
(Unit: mm)
@ Additional Information
We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.
3-75
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3 Configuration

3-14 Replacement Screws for Micro SD
Card Cover

3-14-1 Specifications

Model FHV-XSCR-MSD
Application Special screws for Micro SD card cover
Usage environment Usage environment Operating: 0 to +40°C, Storage: -25 to +65°C (With no

icing or condensation)

Ambient humidity range Operating & storage: 35 to 85% (With no condensa-

tion)
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 mi-
nutes/count, Sweep count: 10 times

Shock resistance Impact force: 150 m/s2, Test direction: 6 directions,
three time each (up/down, front/behind, left/right)

Material Stainless (screw), EPDM (packing)
Weight Approx. 0.3 g
*1.  Once this is used, be sure to replace it with a new one when the module is attached and detached.

3-14-2 Dimensions

* FHV-XSCR-MSD

(Unit: mm)

@ Additional Information

We have the 2D CAD data or 3D CAD data.
You can download CAD data from www.fa.omron.co.jp.

3-76 FHV Series Smart Camera Setup Manual (Z408-E1)



3 Configuration

3-15 Software

There are two special software:
+ FH_FHV Remote Operation tool
+ Simulation software

3-15-1 Remote Operation Tool

This Remote Operation tool supports Smart Camera of all FHV series. It is used to set conditions for
inspection and measurement, and output image processing results according to the set conditions.
You can download the simulation software with free by registering as our member after purchasing.
For details, please check the membership registration card packed in the package.

alemyos Gi-¢

3-15-2 Simulation Software

The simulation software allows you to experience the operability of FHV series on PC.
You can download the simulation software with free by registering as our member after purchasing.
For details, please check the membership registration card packed in the package.

3-15-3 Sysmac Studio

Use the latest version of Sysmac Studio Standard Edition/Vision Edition when the FHV series and
Sysmac Studio are connected. For details to operate the FHV series using SysmacSutdio, refer to
Vision System FH/FHV Series Operation Manual Sysmac Studio (Z343).

|00) uonessdQ sjowsy L-GL-¢

Version of Sysmac Studio Stand-
FHV i Versi f the FHV i
series ersion of the FHV series ard Edition/Vision Edition
FHV7H-O0000 Ver. 6.30 Ver. 1.30 or later

*1.  To connect the FHV series through EtherCAT, the data unit, FHV-SDU30, for Smart Camera is required.
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4 Handling and Installation Environment

4-1

Warning

/\ WARNING

product.

Please do not use this product to directly or indirectly use to detect the human body for the
purpose of ensuring the safety.

This product must be used according to this manual and the instruction sheet.
Failure to observe this may result in the impairment of functions and performance of the

Precautions for Safe Use

Installation Environment

Do not use the product in areas where flammable or explosive gases are present.

Do not install the product close to high-voltage devices and power devices in order to secure
the safety of operation and maintenance.

Do not install the product to a place where vibrations and/or impacts are expected.

Do not install the product near to a device causing noises. if the product is installed in a noisy
environment and operational errors are caused, be sure to take shielding measures.

@ Precautions for Correct Use

Installation Location
In order to prevent the product from becoming inoperable or malfunction, and to prevent other
adverse effects to the performance or equipment, please observe the following.

A location where the ambient temperature does not exceed the rated range.

A location where the temperature does not vary sharply (condensation occurs).
A location where relative temperature does not exceed a range of 35-85%.

A location not exposed to corrosive gases or combustible gases.

A location not exposed to dust, salt, or metal powder.

A location not exposed to direct vibration or impact.

A location not exposed to strong disturbance light (laser light, arc welding light, or ultraviolet
light).

A location not near a heating appliance or exposed to direct sunlight.

A location not exposed to mist of water, oil, or chemicals or misty atmosphere.
A location not exposed to strong magnetic/electric fields.

A location not near a high-voltage device or power device.

A location where rubber quality is not deteriorated.

MicroSD Card Handling

If removing the microSD card, confirm that data are not being read or written before removing
it.

Do not insert the microSD card inversely, obliquely, or as twisting it.

While data are being read in or written to the microSD card, the SD ACCESS LED on the
smart camera main unit is turned on for a while. Remove the card after checking that the LED
is completely turned off.

Except when inserting or removing the microSD card, put the cover of the microSD card in-
serting connector and screw it up before using the product.

Camera Installation

In an environment exposed to high humidity and sharp temperature fluctuation, the inside of
the lighting cover may become cloudy in rare cases. If it becomes cloudy, remove the lighting
cover and wipe off the inside with a soft cloth.

If installing smart camera main units side by side, secure a space of 30 mm or more wide
between them.

FHV Series Smart Camera Setup Manual (Z408-E1)
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5 Installation

5-1 Assembling Equipment

5-1-1 C Mount Lens / IP40 Configuration

®, N

I A
Lens mounting position Q
'\ S

FHV7H-OOOO-C

1 Attach the C Mount Lens to the Smart Camera body.

2 Securely tighten the C mount lens.
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5 Installation

3 Adjust focus and aperture and fix them.

5-1-2 C Mount Lens / IP67 Configuration

juswdinb3g Buiquiassy |-

1 Remove the C mount cover from Smart Camera.

C mount cover

M3x8 screws

2 Attach the waterproof packing and then attach the hood base with the screws included with the
packing.
Recommended tightening torque: 0.54 N-m

Waterproof packing
for camera

uoneInBbyuod £9d| / U7 JUNOW O Z-1-G

Hood base

Packing screws

Waterproof packing for hood
(Mounted to the hood base)

3 Attach the C mount Lens.
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5 Installation

4 Adjust the focus and aperture and fix them.

|17| Precautions for Correct Use

Once the correct focus is set, secure in place by tightening the lock screws.

juswdinb3g Buiquiassy |-

5 Attach the waterproof hood.

|17| Precautions for Correct Use

When attaching the hood cover, tighten it securely until the bottom of the hood cover is touching
the hood base surface.

Hood cover

uoneInBbyuod £9d| / U7 JUNOW O Z-1-G
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5 Installation

5-1-3  Standard Lens Module / IP40 Configuration

5-6

I Attaching the Lens Module

/\ WARNING

This product must be used according to the instructions in the manual or instruction sheet. 2

Failure to observe this may result in impairment of functions and performance of the product.

In rare events, there is a possibility of mild burns. Do not touch the camera body while it is in 2

operation, or just after power is turned OFF, since it can be extremely hot.

When attaching the lens module or cover, make sure to tighten all attaching screws securely.
Failure to do so may damage the unit, causing malfunction, or injury.

Precautions for Safe Use

» Do not use waterproof packing that has been scratched, or has any foreign matter adhering
to it.

» The lens module is specifically designed for use with the FHV Series Smart Camera Do not
use it for any other purpose.

* Do not remove or replace the lens or any other part of the lens module.

» Be sure to turn OFF the power of the Smart Camera itself and any peripheral devices con-
nected to it when attaching or removing the lens module. Failing to do so can cause equip-
ment malfunction or damage.

» Tighten the mounting screws securely with the specified torque and in the order described in
this manual.

* Do not apply excessive stress to lenses and connectors. It may damage the connectors.

* Do not touch the lens or cover with bare hands. It may result in malfunction or damage to the
product.

* When using a lens module without a lighting module or waterproof cover, be sure that they
are protected using the covers included with the product specifically for that purpose.

» Please ensure the compatibility of the lens module to the Smart Camera before attempting to
attach it. If they are not compatible, it may result in malfunction.
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5 Installation

M Precautions for Correct Use

Maintenance

* Always turn OFF the power and ensure safety before performing maintenance.

» Clean the lens with a lens-cleaning cloth or air brush.

* When attaching the lens module, if any large dust particles, or other foreign matter gets on
the imaging element, please blow it off with a blower brush (for camera lens). Please avoid
breathing, or blowing on it.

» Do not use thinner, alcohol, benzene, acetone, kerosene, etc. for cleaning the lens module.

Optical Axis and Field of View

» The optical axis center may vary slightly from product to product. When installing, be sure to
check the center position of the image on the monitor. Due to the nature of the material, the
center of the optical axis of this product may change by several pixels due to changes in the
ambient temperature.

» Please select the model after checking the field of view and camera installation distance on
the optical chart. Also, the field of view may vary slightly from product to product. When in-
stalling, be sure to check the image on the monitor.

Other

» Continually switching the focus after the initial adjusting and setting of focus at installation
time could adversely affect performance over time due to heat generation or internal part
wear.

 Attaching the lens module, FHV-LEM-S, to the Smart Camera does change its vibration re-
sistance specification.

* When using the lens module in an environment requiring waterproofing, please use water-
proof hood FHV-XHD-LEM.

» Excessive vibration or shock may cause focus to be shifted. Please take care to avoid it.

 After attaching the lens module, do not touch the lens module part. It may result in damage to
the product.

» Attach the lens module to the Smart Camera using its locking screws. Do not attempt to re-
move the locking screws from the lens module as they are not intended to be completely re-
movable.

juswdinb3g Buiquiassy |-

Please attach the module following these procedures.

1 Remove the C mount cover from the Smart Camera.

C mount cover

uoneinByuod 0ydl / SINPO SUST PIEPUEIS €-|-G

2 Attach the lens module to the Smart Camera body.
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5 Installation

@ Precautions for Correct Use

» Ensure that there is no foreign matter on the surface of the image sensor before attaching it.
» Connect the lens module to the (black) lens module connector of the Smart Camera.

» Tighten the screws in order of 1 to 4 as shown in the figure below.

» Tightening torque: 0.15 N-m

Lens module

Connector for
lens module (black)

Fixing screws
(M2 Phillips-he
anti-falling screws)

3 Attach the FHV-LEMCIOI-S cover.

@ Precautions for Correct Use

* Note that this is unnecessary when the lighting module, or waterproof hood is used.

« Align the orientation of the cover so that the (white) lighting module connector is covered and
not visible.

» Tightening torque: 0.54 N-m
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5 Installation

Connector for

lighting module (white)
Dedicated cover for
FHV-LEM-S

M3x8 screws

5-1-4  Standard Lens Module / IP67 Configuration

juswdinb3g Buiquiassy |-

1 Remove the FHV-LEM-S cover from the FHV7-O0000O0O-SOO Smart Camera.

Cover for
lens module

2 Attach the waterproof packing and the hood base.

M Precautions for Correct Use

uoneinBbyuo)d L9dl / 8INPO SUST PIEPUEIS -|-G

» Place the waterproof packing along the groove of the Smart Camera, being careful not to
twist it.

» Pass the hexagon wrench included with the waterproof hood through the holes and tighten
the screws in order of 1 to 4 as shown in the figure below.

+ Recommended tightening torque (M3 Hexagon socket screw): 0.54 N-m
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5 Installation

Hood base

Waterproof
packing

3 Attach the waterproof packing and hood cover.
Using the same hexagon wrench, tighten the screws in the order shown below.

Tightening torque (M2.5 Hexagon screw): 0.3 N-m

EI Precautions for Correct Use

» Place the waterproof packing along the groove of the Smart Camera, being careful not to

twist it.
» Pass the hexagon wrench included with the waterproof hood through the holes and tighten

the screws in order of 1 to 4 as shown in the figure below.
* Recommended tightening torque (M3 Hexagon socket screw): 0.54 N-m
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5 Installation

juswdinb3g Buiquiassy |-

5-1-5 High-speed Lens Module / IP40 Configuration

I Attaching the Lens Module

/\ WARNING

This product must be used according to the instructions in the manual or instruction sheet. 2

Failure to observe, this may result in impairment of functions and performance of the prod-
uct.

In rare events, there is a possibility of mild burns. Do not touch the camera body while it is in 2

uoneinbyuo) Oydl / 8INPOIA susT psads-ybiH G-1-G

operation, or just after power is turned OFF, since it can be extremely hot.

When attaching the lens module or cover, make sure to tighten all attaching screws securely.
Failure to do so may damage the unit, causing malfunction, or injury.
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Precautions for Safe Use

» Do not use waterproof packing that has been scratched, or has any foreign matter adhering
to it.

» The lens module is specifically designed for use with the FHV Series Smart Camera Do not
use it for any other purpose.

» Do not remove or replace the lens or any other part of the lens module.

* Be sure to turn OFF the power of the Smart Camera itself and any peripheral devices con-
nected to it when attaching or removing the lens module. Failing to do so can cause equip-
ment malfunction or damage.

» Tighten the mounting screws securely with the specified torque and in the order described in
this manual.

* Do not apply excessive stress to lenses and connectors. It may damage the connectors.

* Do not touch the lens or cover with bare hands. It may result in malfunction or damage to the
product.

* When using a lens module without a lighting module or waterproof cover, be sure that they
are protected using the covers included with the product specifically for that purpose.

* Please ensure the compatibility of the lens module to the Smart Camera before attempting to
attach it. If they are not compatible, it may result in malfunction.

M Precautions for Correct Use

Maintenance

* Always turn OFF the power and ensure safety before performing maintenance.

» Clean the lens with a lens-cleaning cloth or air brush.

* When attaching the lens module, if any large dust particles, or other foreign matter gets on
the imaging element, please blow it off with a blower brush (for camera lens). Please avoid
breathing, or blowing on it.

* Do not use thinner, alcohol, benzene, acetone, kerosene, etc. for cleaning the lens module.

Optical Axis and Field of View

» The optical axis center may vary slightly from product to product. When installing, be sure to
check the center position of the image on the monitor. Due to the nature of the material, the
center of the optical axis of this product may change by several pixels due to changes in the
ambient temperature.

» Please select the model after checking the field of view and camera installation distance on
the optical chart. Also, the field of view may vary slightly from product to product. When in-
stalling, be sure to check the image on the monitor.

Other

» Continually switching the focus after the initial adjusting and setting of focus at installation
time could adversely affect performance over time due to heat generation or internal part
wear.

» Attaching the lens module to the Smart Camera does change its vibration resistance specifi-
cation.

* When using the lens module in an environment requiring waterproofing, please use water-
proof hood FHV-XHD-LEM.

» Excessive vibration or shock may cause focus to be shifted. Please take care to avoid it.

 After attaching the lens module, do not touch the lens module part. It may result in damage to
the product.

» Attach the lens module to the Smart Camera using its locking screws. Do not attempt to re-
move the locking screws from the lens module as they are not intended to be completely re-
movable.

Please attach the module following these procedures.

1 Remove the C mount cover from the Smart Camera.
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5 Installation

M3x8 screws

2 Attach the lens module to the Smart Camera body.

|'_l7| Precautions for Correct Use

» Ensure that there is no foreign matter on the surface of the image sensor before attaching it.
» Connect the lens module to the (black) lens module connector of the Smart Camera.

» Tighten the screws in order of 1 to 4 as shown in the figure below.

+ Tightening torque: 0.15 N-m

juswdinb3g Buiquiassy |-

Lens module
Connector for
lens module (black)

uoneinbyuo) Oydl / 8INPOIA susT psads-ybiH G-1-G

Fixing screws
(M2 Phillips-head
anti-falling screws)

3 Attach the FHV-LEM-H.
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5 Installation

m Precautions for Correct Use

* Note that this is unnecessary when the lighting module, or waterproof hood is used.
 Align the orientation of the cover so that the (white) lighting module connector is covered and

not visible.
» Tightening torque: 0.54 N-m

Connector for
_ lighting module (white)
Dedicated cover for
FHV-LEM-S

M3x8 screws

5-1-6  High-speed Lens Module / IP67 Configuration

1 Remove the FHV-LEM-H cover from the FHV7-C000000-HOC.

Cover for
lens module

2 Attach the waterproof packing and the hood base.

m Precautions for Correct Use

» Place the waterproof packing along the groove of the Smart Camera, being careful not to

twist it.
» Pass the hexagon wrench included with the waterproof hood through the holes and tighten

the screws in order of 1 to 4 as shown in the figure below.
* Recommended tightening torque (M3 Hexagon socket screw): 0.54 N-m
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5 Installation

Waterproof
packing

juswdinb3g Buiquiassy |-

3 Attach the waterproof packing and hood cover.
Using the same hexagon wrench, tighten the screws in the order shown below.
Tightening torque (M2.5 Hexagon screw): 0.3 N-m

|'_l7| Precautions for Correct Use

» Place the waterproof packing along the groove of the Smart Camera, being careful not to
twist it.

» Pass the hexagon wrench included with the waterproof hood through the holes and tighten
the screws in order of 1 to 4 as shown in the figure below.

* Recommended tightening torque (M3 Hexagon socket screw): 0.54 N-m

uoneinbyuo) /94| / 8INPOIA susT psads-ybiH 9-1-G
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5 Installation

Waterproof
packing

) \ W )
\) A\ A WA WA WA WY

5-1-7 Lens Module / Internal Lighting / IP67 Configuration

I Attaching the Lighting Module

Please attach it following these procedures.

/\ WARNING

This product must be used according to this manual or instruction sheet. Failure to do so
may result in impairment of functions and performance of the product.

Continually look at the LED light may in rare cases cause visual impairment. Do not stare
directly into the light emitted from the lighting module. Likewise, if an object with a reflective
surface is used, take care not to allow the reflected light to enter your eyes.

In rare events, there is a possibility of mild burns. Do not touch the camera body while it is in
operation, or just after power is turned OFF, since it can be extremely hot.

>>

When attaching the lighting module or cover, make sure to tighten all attaching screws se-
curely. Failure to do so may damage the unit, causing malfunction, or injury.

> B
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Precautions for Safe Use

Installation

» Be sure to turn OFF the power of the smart camera itself and any peripheral devices connect-
ed to it when attaching or removing the lighting module. Failing to do so can cause equipment
malfunction or damage.

» To ensure waterproofing, follow the correct mounting method and use it only after it has been
attached in the correct order.

» Tighten the mounting screws securely with the specified torque and in the order described in
this manual.

« If there are any locking mechanisms in place, make sure to check that they are securely in a
locked position before using.

» Take care that waterproof packing and harnesses do not catch on, or get pinched between
any parts of the case when assembling.

» Do not use waterproof packing or light shielding sheet that has been scratched, or has any
foreign matter adhering to it.

Other

» The module is specifically designed for use with the (FHV7 Series) Smart Camera. Do not
attempt to use it for any other purpose.

» Do not touch the face plate of the lighting with bare hands.

» Do not touch any exposed circuit board or electronic components with bare hands. It may re-
sult in damage to the product.

» Should you notice any abnormal odor, sound, smoke, or excessive heat emitting from the
product, immediately stop use, turn OFF the power supply, and contact your OMRON repre-
sentative.

» Do not attempt to dismantle, repair, modify, or deform the product in any way.

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

» Do not drop the product nor apply excessive vibration or shock to the product. Doing so may
damage the product.

» The waterproof packing is made of a rubber material. Avoid storing it in a location where rub-
ber may deteriorate easily.

juswdinb3g Buiquiassy |-

m Precautions for Correct Use

Maintenance

* Turn OFF the power and ensure the safety before maintenance.

* Lightly wipe off dirt with a soft cloth.

» Do not use thinner, alcohol, benzene, acetone, kerosene, etc. for cleaning this product.

Warm up Time

» When performing a precise inspection, please use after 60 minutes or more after turning on
the power supply. Since the circuit is not stable immediately after turning on the power, the
brightness may change gradually.

Camera placement

» Do not assemble the unit in a location subject to high temperatures or high humidity. Conden-
sation on the unit may develop. If it becomes foggy due to condensation, remove the lighting
cover and wipe off moisture with an absorbent, but soft cloth so as not to scratch it.

Other

» There are two types of polarization filters corresponding to the visible light range (FHV-XPL)
and the visible light to infrared light range (FHV-XPL-IR). Please use the correct filter accord-
ing to the type of light source.

 Attach this product to the Smart Camera using its locking screws. Do not attempt to remove
the locking screws from the product as they are not intended to be completely removable.

uoneinbyuod 29d| / Bunybi jeussiul / 8INPON SUST L-|-G
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5 Installation

Please attach the lighting module following these procedures.

1 Attach the lens module.
For more detailed information on the lens module, please refer to 5-1-3 Standard Lens Mod-

ule / IP40 Configuration on page 5-6.
2 Attach the waterproof packing (small).

M Precautions for Correct Use
Place the waterproof packing along the groove of the Smart Camera, being careful not to twist
it.

3 Connect the harness of the lighting module to the lighting module connector (white) of the

Smart Camera.

M Precautions for Correct Use

* Do not pull or stress the harness when attaching.
» Hold the connector part of the harness and attach/detach the lighting module.
» Take care that the harness does not catch on, or get pinched between any parts of the case

when assembling.

Lighting module

Harness
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4 Attach the lighting module

|17| Precautions for Correct Use

» Pass the included hexagon wrench through the holes and tighten the screws in order of 1 to 4
as shown in the figure below.
+ Recommended tightening torque (M3 Hexagon socket screw Hole size 2.5 mm): 0.54 N-m

Enlarged view

juswdinb3g Buiquiassy |-

5 Attach waterproof packing (large), light shielding sheet, lighting cover in that order.

|17| Precautions for Correct Use

» Place the waterproof packing and light shielding sheet along the groove, being careful not to
twist them.

» Pass the included hexagon wrench through the holes and tighten the screws in order of 1 to 4
as shown in the figure below.

* Recommended tightening torque (M2.5 Hexagon socket screw Hole size 2.5 mm): 0.3 N-m

uoneinbyuod 29d| / Bunybi jeussiul / 8INPON SUST L-|-G
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5 Installation

5-2 Mounting the Data Unit for the Smart
Camera

5-2-1 Mounting to DIN Rail

I How to Mount

1 Fix the data unit using the upper and lower tabs of the data unit for the Smart Camera.
2 Push the slider of the data unit for the Smart Camera to the upper part.
3 Hook the upper tab of the data unit for the Smart Camera to the DIN rail.

4 Push the data unit until the lower tab of it is clicked.

@ Precautions for Correct Use

* nd plates (sold separately) to both sides of the data unit for the Smart Camera mounted on
the DIN rail.

» Be sure to hook the upper tab to the DIN rail first, and then mount the data unit for the Smart
Camera to it. If the lower tab were hooked to the DIN rail first, the mounting strength will be
lower.

I How to Remove

1 Pull the slider of the data unit downward.

2 Lift the data unit from the bottom to remove it from the DIN rail.
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5-2 Mounting the Data Unit for the Smart Camera

5-2-1 Mounting to DIN Rail

5-21
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5 Installation

5-3

5-3-1

5-22

L4}

Installing the Smart Camera

How to Connect

Precautions for Safe Use

Installation

Be sure to turn OFF the power of the Smart Camera itself and any peripheral devices con-
nected to it when doing any of the following. Failing to do so can cause equipment malfunc-
tion and damage.

- When connecting wires or cables

- When connecting or disconnecting any connectors

- When connecting or disconnecting lighting modules

- When connecting or disconnecting lens modules

Tighten the mounting screws securely with the specified torque and in the order described in
this manual.

Be sure to attach the connector cap when removing the cable. Failure to do so may result in
malfunction or equipment damage due to foreign matter getting in to the connector.

If there are any locking mechanisms in place, make sure to check that they are securely in a
locked position before using.

Do not apply torsion stress to the cable. It may damage the cable.

Secure the minimum bending radius of the cable. Otherwise the cable may be damaged.

Precautions for Correct Use

For good ventilation, provide a clearance of 30 mm or more

Do not let the ambient temperature exceed 40°C.
Provide a forced-air fan cooling or air conditioning if the ambient temperature is near 40°C or
higher so that the ambient temperature never exceeds 40°C.

30 mm min. LLJ| 30 mm min.
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5 Installation

When Mounting the Smart Camera Directly (without Mounting Fix-
ture)

1 Attach with M5 screws.

m Precautions for Correct Use

Please refer to the Product Dimension Diagram for the position of the screw holes. Note that
models with integrated lighting cannot be attached by its front surface.

Tightening torque: 2.3 N-m
- When mounting from the back side:
Mounting screw hole depth: Effective depth 6 mm

eiswed Jews ayj Buljeisu| ¢-g
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- When mounting from the front side:
Mounting screw hole depth: Effective depth 4 mm
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@ Precautions for Correct Use

Note that models with integrated lighting cannot be attached by its front surface.

Front mounting is not available (@)
due to the lighting hood.

I When Mounting the Smart Camera Using the Mounting Fixture

When attaching the mounting fixture to the Smart Camera, a special fixture (FHV-XMT-7) can be used

that allows it to be attached by the screws to the front of the Smart Camera. Attach it to either the back
or the front of the Smart Camera.

® When Installing Using the Mounting Fixture

1 Attach the mounting fixture (FHV-XMT-7) to the back of the camera.
Recommended mounting screw size: M5 x 10 mm
Tightening torque: 2.3 N-m
* M5 screws for mounting are not included with this product. Please provide or purchase them
separately.

Recommendation:

¥ Mounting holes
M5x10mm screws

2 Attach the mounting fixture to the desired position.

* M5 screws for mounting are not included with this product. Please provide or purchase them
separately.
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M5 screws

® When Installing Using the Mounting Fixture on the Front

eiswed Jews ayj Buljeisu| ¢-g

1 Attach the mounting fixture (FHV-XMT-7) to the front.
Recommended mounting screw size: M5 x 8 mm
Tightening torque: 2.3 N-m
* M5 screws for mounting are not included with this product. Please provide or purchase them

separately.

198UU0D) 0) MOH |-€-G

%o ,,
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O) o [eN (@)
Recommendation: ] o
M5x8mm screws
@ Mounting holes

2 Attach the mounting fixture to the desired position for mounting.
* M5 screws for mounting are not included with this product. Please provide or purchase them

separately.
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M5 screws

@ Additional Information

There are screw holes in FHV-XMT-7 for installing a lighting controller. FHV-XMT-7 can be used

as a mounting fixture for a lighting controller.
» Screw holes to be used when mounting a lighting controller of the common type (1ch to 4ch).

O - O
.2.©0©;
#0 o
0) o o(©
o o

Mounting holes

5-3-2 When Connecting the Smart Camera to a Lighting Controller

For connecting the Smart Camera to a Lighting Controller, use the mounting fixture (FHV-XMT-7-
TCC). Do not use the camera mounting plate that is included when purchasing the lighting controller.
For attaching, please use the screws that are included with the Lighting controller for that purpose.

I Mounting and Attaching

1 Attach the lighting controller mounting fixture (FHV-XMT-7-TCC) to the Smart Camera.

Tightening torque: 2.3 N-m
Screws: M5 x 8 mm countersunk head screw
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5 Installation

- When attaching the mounting fixture to the back side:

@ Mounting holes

eiswed Jews ayj Buljeisu| ¢-g

©
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Mounting holes

2 Attach the lighting controller.
Tightening torque: 0.15 N-m
Screws: M5 x 8 mm countersunk head screw
* When using FL-TCC1PS and 1ch to 4ch common type of FLV-TCC
Note: When using FL-TCC1PS, be sure to use the relay cable FHV-VFLX-GD.

Ja|j03u0) BunybI e o) elswe) Wews ay) Bunosuuo) Usyp Z--g

@ Mounting holes
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- When attaching the mounting fixture to the front side:

@ Mounting holes

@ Mounting holes
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6 Power Supply and /O Interface

6-1 When Turning Power ON and OFF

/\ WARNING

or fire.

Do not connect an AC power source to this product. Doing so could cause electrical shock, 2

shock.

Do not touch the terminals while the power supply is ON. Doing so could cause electrical 2

operation, or just after power is turned OFF, since it can be extremely hot.

In rare events, there is a possibility of mild burns. Do not touch the camera body while it is in 2

Precautions for Safe Use

Check the following again before turning on the power supply.

Make sure to use the product with the power supply voltage specified. If a DC voltage ex-
ceeding the rating or an AC voltage is applied, the circuit parts may be burnt or exploded.
Do not connect the power supply with polarity reversed.

Use a DC power supply with safety measures against high-voltage spikes (safety extra low-
voltage circuits on the secondary side).

Use an independent power source for this product. Do not use a shared power source.
Never apply more than the rated voltage or AC power supply to this product. It may cause
malfunction.

The recommended power supplies are as follows:

- When attaching the lighting module, use S8VK-G12024 (OMRON) or S8VS-12024 (OM-
RON).

- When not attaching the lighting module, use S8VK-G06024 (OMRON) or S8VS-06024 (OM-
RON).

Make sure that wiring for this product is separated from high-voltage lines and other power
lines. If the same wiring or the same duct is used, there may be electrical induction, causing
malfunction or damage.

Do not short-circuit the load with the open collector output.

Apply load not exceeding the rating.

When wiring, attach a crimp terminal of the specified size. Do not connect wires simply twist-
ed together to the power supply or terminal block directly.

If using an I/O cable 20 m long, make sure that the power output is 24 VDC or more. If it is
lower than 24 VDC, it will not operate.

Cut off unnecessary signal wires so that they do not contact any other signal wires.

If the RS-232C IN, RS-232C out, RS-232C, NC, or RS-232C 0V touches 24 VDC, COMIN, or
COMOUT, it may cause damage or malfunction.

Before turning on the power supply, check whether there is incorrect connection such as
power supply error, load short circuit, etc., and that there is the proper load current and FG
connection. Malfunction, or damage may occur due to incorrect wiring etc.
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6 Power Supply and I/O Interface

Precautions for Safe Use

Grounding

The Smart camera casing and grounding wire of the input output cable must be grounded ac-
cording to Class D grounding (grounding resistance of 100Q or less).

Be sure to apply Class D grounding (100Q or lower grounding resistance) to the ground wire
of the SDU body.

Do not share the ground wire with other equipment or connect it to the beams of the building.
It could be adversely affected.

Keep the ground line as short as possible by setting the grounding point as close as possible.
The FHV body enclosure, the I/O connector enclosure, the EtherNet connector enclosure,
and the lighting connector enclosure are all at the same potential (FG) and are connected to
0V via a capacitor and a resistor in the internal circuit.

When connecting to a PLC, or other external device, ensure that FG of the Smart Camera
and the FG of the external device are grounded so as to have the same electric potential.
Depending on the grounding method, a potential difference may occur between the Smart
Camera and the external device, which may result in equipment failure, or malfunction.

When the positive (+) terminal of 24 VDC power supply is grounded.

- Inside of an external device, the shell of an Ethernet connector and SG should not be con-
nected. [(1)]

- Inside of an external device, 0V and FG should not be connected. [(2)]

Since FG and 0V will make short-circuit like below diagram, do not ground the positive (+)
terminal.

Power supply | Power
circuit . /ég\ ov l supply

1/0 connector's
shell

Ethernet connector’s
shell
FG FG
SG:Signal Ground
Ground FG:Frame Ground

RS232C 0V

Shield

Shield
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6 Power Supply and /O Interface

M Precautions for Correct Use

Power Supply and Wiring

* When using a commercially available switching regulator, ground the frame ground terminal.
If there is a surge on the power supply line, please use a surge absorber, depending on the
usage environment it is connected in.

After wiring is complete, but before turning on the power supply, check whether there is incor-
rect connection such as power supply error, load short circuit, etc., and that there is the prop-
er load current. Malfunction, or damage may occur due to incorrect wiring etc.

Wiring should be done in a state that there is no load on the cables and connectors.

Do not turn off the power while saving data to the Smart Camera. Doing so causes the data
in the memory to be corrupted, resulting in the product not operating properly upon the next
start-up.

Before turning power OFF, confirm that data save processing is completed according to the
following guidelines.

-When the data save process is performed by operation on the smart camera: The data save
process is completed and the next operation is enabled

-When the data save process is executed by a communication command: Processing of the
corresponding command has been completed and BUSY is OFF

When touching a terminal part or a signal wire in a connector, take anti-static measures using
a wrist strap or another device to prevent damage from static electricity.

Do not turn OFF the power while any message is displayed indicating that a task is in prog-
ress. Doing so causes the data in the memory to be corrupted, resulting in the product not
operating properly upon the next start-up.
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6-2 Fail-safe Measures

/\ WARNING

Please take external safety measures to ensure safety for the system as a whole should any 2

failure or error occur on the Smart Camera due to external factors. An abnormal equipment
operation could result in a serious accident.

Please take fail-safe measures in preparation for any abnormal signal due to signal conduc- 2

tor disconnection and/or momentary power failure. An abnormal equipment operation could
result in a serious accident.

Precautions for Safe Use

« If you intend to operate a stage and/or a robot using a measurement result from the Smart
Camera (e.g. axis movement amount output based on calibration/alignment measurement),
always take safety measures before operation so that measurement results are re-checked
by the stage or robot to be within its range of movement.

|17| Precautions for Correct Use

Fail-Safe Measures

* When controlling stages and robots using the measurement results from the smart camera
(axis movement output based on calibration and alignment measurement), always take fail-
safe measures within the stage and robot systems, such as checking whether the data ob-
tained from the measurement results is within the range of movement of the stages and ro-
bots.

+ Additionally, in setting up the Smart Camera, use the Calculation and Branch processing
items in the Smart Camera software to configure a check flow (such as “data should not be
externally output if the data is in a range from-XXXXX to XXXXX”) based on the range of
movement of the stage or robot.

sainsea| ajes-|ied z-9
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6 Power Supply and /O Interface

6-3 Precautions for I/O Interface

Precautions for Safe Use

» Use only the cables designed specifically for the product. Use of other cables may result in
malfunction or damage to the product.

» Always turn OFF the power to the Smart Camera before connecting or disconnecting a cable.
Connecting the cable while power is being supplied may result in damage to the camera or
peripheral devices.

* Do not apply torsion stress to the cable. It may damage the cable.

» Secure the minimum bending radius of the cable. Otherwise, the cable may be damaged.

@ Precautions for Correct Use

» Check the following items on the communications cables that are used in the network.
- Are there any breaks?
- Are there any shorts?
- Are there any connector problems?

* When you connect the cable to the communications connectors on devices, firmly insert the
communications cable connector until it locks in place.

* Do not lay the communications cables together with high-voltage lines.

* Do not lay the communications cable near devices that generate noise.

* Do not lay the communications cables in locations subject to high temperatures or high hu-
midity.

* Do not lay the communications cables in locations subject to excessive dirt and dust or to oil
mist or other contaminants.
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6 Power Supply and I/O Interface

6-4 1/O Cable Interface (Power Supply,
/0, RS-232C)

6-4-1 Recommended Power Supply for FHV Series

Consumption current varies depending on the type of lighting module used.
Please use the appropriate one from the table below.

Iltem Lighting module, Light, Lighting controller Power Supply

* With lighting module attached
* When connecting the following lighting controllers
without external power supply

- FLV-TCC1
Recommended - FLV-TCC4 S8VK-G12024
Power Supply - FLV-TCC3HB S8VS-12024
S8VK * When connecting the following lights or lighting con-
S8VS troller

- FL-TCC1

- FLV-TCC1EP

S8VK-G06024

(ozgez-sy ‘o/1 ‘Aiddng 1emod) adeyisiu| 81qed O/ -9

For other than the above

S8VS-06024
6-4-2 Cables

Please use the following I/O cables. i
%
Name Model Description Note 8
3
FHV Series only 3
FHV- Cable lengths: 2 m, 3 %
VDB / m,5m, 10 m, 20 m =
I/0 cabl ; ’ ' S
cable FHV- Minimum bending radi- g
. (]
VDLB us: Fixed use 54 mm, |+ One end of the cable is a connector and other s
Sliding use 72 mm end is non-terminated wires. é
I/O cable (super bend- | FHV- FHV series only (super | © Connect with the cable, ensuring not to ex- ;
ing resistance) VDBX bending resistance) ceed the minimum bending radius. ?In
FHV- Calbe length: 2 m, 3 <
VDLBX |m,5m,10m o4
Minimum bending radi- &

us: 44 mm
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6 Power Supply and /O Interface

FHV-VDB

S

NS
] ; )

6.3 dia

16.2 dia
14.6 dia.

(Unit: mm)
*1. Cable lengths (L) are 2 m/3 m/5 m/10 m/20 m.
FHV-VDLB
)
&
48.5 L*1
H—\ | | <

|1 |

M12x 1

14.6 dia.

[ | ]
(Unit: mm)

*1. Cable lengths (L) are 2 m/3 m/5 m/10 m/20 m.
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6 Power Supply and I/O Interface

FHV-VDBX

)

58.2 L*1

e
E RS

- [=2]
= i
SE. s M o
o ©f & ~ o
€3S g
(]
, 3
(Unit: mm) )
*1. Cable lengths (L) are 2 m/3 m/5 m/10 m §
T
o
FHV-VDLBX s
»
[=
©
i
<
S
A
48.5 L*1 (IIJ
| ;
HEE :
w @
M12x 1 3
14.6 dia. o
[V
=3
]
| [ ‘
I [ ]
(Unit: mm)

*1. Cable lengths (L) are 2 m/3 m/5 m/10 m
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6 Power Supply and /O Interface

6-4-3

6-10

Pin Layout
» FHV-VDB/FHV-VDLB
Wire Color Mark Part Signal Name Function
B;ZWZ)(HeaVy None - 24 VDC ol |
geuge) Power suply e power sueply
ue (Heavy None - oV
gauge)
Black (H
ack (Heavy None Ground - FG Ground
gauge)
White Black - COMIN Common for input signals
Pink Black - COMOUT Common for output signals
Orange None ouT ERROR ON when there is an error
White None ouT OR Overall Judgement Result
Yellow None ouT BUSY Processing in progress
ON when | input is al-
Purple None ouT READY when Image Input s a
lowed
STGOUT: Strobe trigger sig-
nal
1/0 - ig-
STGOUT/ SHTOUT: Shutter output sig
Black None ouT SHTOUT nal
Factory default is STGOUT.
It can be assigned to
SHTOUT.
Serial Data
Red None N bi2 *1 DI7 (Run) during operation.
Green None IN DI1 Command input signal
Gray None IN DIO Command input signal
Pink None IN STEP Measurement trigger input
RS-232C transmission data
Green Black ouT RS-232C (.do not touch. oth(.er power
ouT lines, grounding lines, and
signal lines.)
RS-232C reception data (do
RS-232C t touch oth li
Purple Black IN RS-232C IN | [O¢ ouch oIher power ines,
grounding lines, and signal
lines.)
RS-232C GND (do not touch
Light blue Black - RS-232C OV | other power lines, grounding
lines, and signal lines.)
Not used (do not touch other
Yellow Black - - NC power lines, grounding lines,
and signal lines.)
* FHV-VDBX/FHV-VDLBX
Wire Color Mark Part Signal Name Function
B;zwg)(Heavy None - 24 VDC s tormal |
gl 9 H Power suply (;;\e/rl;g)power Supply
ue (Heavy None - oV
gauge)
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6 Power Supply and I/O Interface

Wire Color Mark Part Signal Name Function
Black (H
ack (Heavy None Ground - FG Ground
gauge)
White Black - COMIN Common for input signals
Pink Black - COMOUT Common for output signals
White None ouT OR Overall Judgment Result
Purple None ouT READY ON when Image input is al-
lowed
STGOUT: Strobe trigger sig-
/0 nal
STGOUT/ SHTOUT: Shutter output sig-
Black None ouT SHTOUT nal
Factory default is STGOUT.
It can be assigned to
SHTOUT.
Pink None IN STEP Measurement trigger input

(ozgez-sy ‘o/1 ‘Aiddng 1emod) adeyisiu| 81qed O/ -9

nokeq uid €-4-9
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6 Power Supply and /O Interface

6-4-4

6-12

Interface Specifications

Specifications differ according to the signal type.

I (nput]

Signals: DIO, DI1, DI2

Connect to COMIN terminal when using these signals.

Item Specification

Input voltage 24 VDC+10%

ON current™! 5 mA min.

ON voltage™ 8.8 V min.

OFF current™ 0.5 mA max.

OFF voltage ™ 1.1V max.

ON delay 5 ms max.

OFF delay 0.7 ms max.

*1. ON current / ON voltage

It is the current or voltage that will change the state from OFF to ON. The ON voltage is the potential differ-

ence between COM IN and each input terminal.
*2.  OFF current / OFF voltage

It is the current or voltage that will change the state from ON to OFF. The ON voltage is the potential differ-

ence between COM IN and each input terminal.

M Precautions for Correct Use

Chattering measures

Although the Smart Camera has equipped chattering measures function, erroneous inputs by
chattering cannot be prevented when chattering occurred for 100 ps or more. (Input signal
changes less than 100 us are ignored. Input signals are determined when the same or higher
level is held 100 us or longer.) We recommend using components with no contact such as SSR
or PLC transistor output. When using components with contact like a relay, rebounds of a con-

tact may generate input signals again.

FHV Series Smart Camera Setup Manual (Z408-E1)



I [Input]

6 Power Supply and I/O Interface

Signal: STEP
Connect to COMIN terminal when using this signal.

Item

Specification

Input voltage

24 VDCx10%

ON current™ 5 mA min.
ON voltage™’ 8.8 V min.
OFF current 2 0.5 mA max.
OFF voltage™ 0.8 V max.
ON delay 0.1 ms max.
OFF delay 0.1 ms max.

*1. ON current / ON voltage

It is the current or voltage that will change the state from OFF to ON. The ON voltage is the potential differ-

ence between COM IN and each input terminal.
*2.  OFF current / OFF voltage

It is the current or voltage that will change the state from ON to OFF. The ON voltage is the potential differ-

ence between COM IN and each input terminal.

m Precautions for Correct Use

Chattering measures

Although the Smart Camera has equipped chattering measures function, erroneous inputs by
chattering cannot be prevented when chattering occurred for 100 ys or more. (Input signal
changes less than 100 ps are ignored. Input signals are determined when the same or higher
level is held 100 us or longer.) We recommend using components with no contact such as SSR
or PLC transistor output. When using components with contact like a relay, rebounds of a con-

tact may generate input signals again.

FHV Series Smart Camera Setup Manual (Z408-E1)
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6 Power Supply and /O Interface

I [Output]

Signal: READY, BUSY, OR, and ERROR

Connect to the COMOUT terminal when using these signals.

Signal: STGOUT, SHTOUT

Connect to the COMIN and COMOUT terminals when using these signals.

Item Specification
Output voltage 24 VDC£10%
Load current” 45 mA max.
ON residual voltage 2V max.
OFF leakage current 0.2 mA max.

*1. Please use a load current at or below the specified value for current. Exceeding the specified current may
cause damage of the output circuit.
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6 Power Supply and I/O Interface

6-4-5 1/O Interface Input / Output Circuit Diagram

The I/O interface is a combined use type for NPN/PNP. Wire appropriately according to the external
device specifications.

I [nput]

Signal
» DIO to DI2

Connect to COMIN when using these signals.
a) Internal specifications for NPN connection

Item Specifications

Internal circuit diagram LQ o=

VWV

b) Internal specifications for PNP connection

(ozgez-sy ‘o/1 ‘Aiddng 1emod) adeyisiu| 81qed O/ -9

Item Specification

Each input terminal —--—--—--—- =

+£O T AAVA 77777
Internal circuit diagram T J Tk
COMIN[_ . . .

weJbeig 1nouiD IndinQ 7 Induj 8oepBIU| O/l §-7-9
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6 Power Supply and /O Interface

I [Input]

Signal
« STEP

Connect to COMIN when using this signal.

a) Internal specifications for NPN connection

Item

Specifications

Internal circuit diagram

Each input terminall.. .. .._ .. =

b) Internal specifications for PNP connection

Item

Specification

Internal circuit diagram

Each input terminal—--—--—--—-- =

T

I [Output]

Signal
+ READY, BUSY, OR, and ERROR

Connect to COMOUT when using these signals.

a) Internal specifications for NPN connection

Item

Specification

[
i Each output terminal
O>—JLoad

Internal circuit diagram x i +
i ]
T "COM OUT
b) Internal specifications for PNP connection
Item Specification
- T T !
| COM OUT
EAS f
Internal circuit diagram >0 &x i +
>—Load|
Each output terminal

6-16
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6 Power Supply and I/O Interface

I [Output]

Signal
+ STGOUT, SHTOUT

Connect to COMOUT or COMIN when using these signals.
a) Internal specifications for NPN connection

i 1+
iEach output
o 1 terminal

Internal circuit diagram -

6-4-6 RS-232C Interface

Pin numbers depend on the type of external devices or models to be connected. Refer to manuals for
your programmable controller or PC.

‘COM IN

Item Specification i
i{COM IN 3

% 7% ! o o

Internal circuit diagram ﬁ ancﬁ%TJdtput—fr %
4 i terminal @

j {COM OUT 2

g

b) Internal specifications for PNP connection bid
S

H

Item Specification o
COM OUT 5

S

<

S

X

®

N

w

N

o

Smart Camera External device to connect

Signal name _ |Color Stripe Pin No. Signal name

RS-232C IN__ |Violet Black * RD

RS-232C OUT |Green Black * SD
}Z_/ *

RS-232C 0V |Pale blue |Black GND
RS/CS control is not allowed.

90BUBIU| DZEC-SYH 9-17-9

Use a shielded cable.
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6 Power Supply and /O Interface

6-5 Ethernet Interface

The Ethernet port on the Smart Camera can be used for EtherNet/IP or Serial (Ethernet) communica-
tion.

Precautions for Safe Use

» Use only the cables designed specifically for the product. Use of other cables may result in
malfunction or damage to the product.

» Always turn OFF the power to the Smart Camera before connecting or disconnecting a cable.
Connecting the cable while power is being supplied may result in damage to the camera or
peripheral devices.

» Do not apply torsion stress to the cable. It may damage the cable.

» Secure the minimum bending radius of the cable. Otherwise the cable may be damaged.

@ Precautions for Correct Use

» Check the following items on the communications cables that are used in the network.
- Are there any breaks?
- Are there any shorts?
- Are there any connector problems?

* When you connect the cable to the communications connectors on devices, firmly insert the
communications cable connector until it locks in place.

* Do not lay the communications cables together with high-voltage lines.

* Do not lay the communications cable near devices that generate noise.

» Do not lay the communications cables in locations subject to high temperatures or high hu-
midity.

» Do not lay the communications cables in locations subject to excessive dirt and dust or to oil
mist or other contaminants.
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6 Power Supply and I/O Interface

6-5-1 Cables

Please use the following Ethernet cables.

Name Model Description Note

For FHV series only

FHV- Cable lengths: 2 m, 3

VNB / m,5m, 10 m, 20 m

Ethernet cable FHV- Minimum bending radi-

VNLB us: Fixed 35 mm, Slid-
. * Connect with the cable, ensuring not to ex-
ing 70 mm

ceed the minimum bending radius.

For FHV series only

FHV-
Cable length: 2 m, 3

Ethernet cable (super | VNBX

,5m, 10
bending resistance) FHV- m. . m, 1o . .
Minimum bending radi-
VNLBX
us: 38 mm
FHV-VNB o
58 L*1 53.5 :
g g > 21 g
| T N =]
EIEE- 2
itli = g
| - il = 3
. [2]
g ®
°
N

P
|| | iA
[all] -
(Unit: mm) %
*1. Cable lengths (L) are 2m/3m/5m/10m/20m.
FHV-VNLB
48.45 L*1 53.5
B
g 5| p—L _
M12 x 1
15 dia.
L]
(Unit: mm)

*1. Cable lengths (L) are 2m/3m/5m/10m/20m.
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6 Power Supply and /O Interface

FHV-VNBX
58.3 L*1 53.5
21
_] il T TH , mil il i
$ J—Uﬁ 1 | u u [—1
1Ee :
g3g ©
_ | Hﬂ ﬂ ﬂLED ,@
LT Unllnll Ao
(Unit: mm)

*1. Cable lengths (L) are 2m/3m/5m/10m
FHV-VNLBX

‘ 46 L*1 53.5

=11/ , : it e
R E L,,J—Li 1 I u u [—]

u M12x 1

15 dia.
O Tt
Qg»
(Unit: mm)

*1. Cable lengths (L) are 2m/3m/5m/10m
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6-5-2

Pin Layout

I10BASEJV100BASEJ'

6 Power Supply and I/O Interface

RJ45

Pin No.

(RJ45)

Signal name

Abbr.

Signal direc-
tion

Pin No.
(M12)

M12

Transmit data
+

TD+

Output

Transmit data

TD-

Output

Received da-
ta +

RD+

Input

Not used

Qe

Not used

Received da-
ta-

Not used

Not used

| 1000Base-T

RJ45

Pin No.
(RJ45)

Signal name

Abbr.

Signal direc-
tion

Pin No.
(M12)

M12

Communica-

tion data DA
+

BI_DA +

Output

Communica-
tion data DA -

BI_DA -

Output

Communica-

tion data DB
+

BI_DB +

Input/Output

Communica-
tion data DB -

BI_DB -

Input/Output -

Communica-
tion data DC
+

BI_DC +

Input/Output

Communica-
tion data DC-

BI_DC -

Input/Output

Communica-
tion data DD+

BI_DD +

Input/Output

Communica-
tion data DD-

BI_DD -

Input/Output

FHV Series Smart Camera Setup Manual (Z408-E1)
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6 Power Supply and /O Interface

6-6 Interface for the Data Unit for Smart
Camera

Precautions for Safe Use

Use only the cables designed specifically for the product. Use of other cables may result in
malfunction or damage to the product.

Always turn OFF the power to the Smart Camera before connecting or disconnecting cables.
Connecting cables while the power is being supplied may result in damage to the camera or
peripheral devices.

Do not apply torsional stress to the cable. Doing so may cause cable breakage.

Secure the minimum bending radius of the cable. If it cannot be secured, the cable may be
broken.

@ Precautions for Correct Use

Check the following items on the communications cables that are used in the network.

* Are there any breaks?

* Are there any shorts?

* Are there any connector problems?

When you connect communication cables to the communication connectors on devices, firm-
ly insert the communication cable connectors until it locks in place.

Do not lay the communication cables together with high-voltage lines.

Do not lay the communication cables near devices that generate noise.

Do not lay the communication cables in locations subject to high temperatures or high humid-
ity.

Do not lay the communication cables in locations subject to excessive dirt and dust or to oil
mist or other contaminants.

661 C

ables / /0 Connectors, and Terminals

Use the following cables for the data unit.

Name Model Description Note
EHV- FHYV series only
Cable length: 2 m, 3 m, 5m, 10
. VUB/
Cable for Data unit m, 20 m
FHV- Minimum bending radius: 47
vus |7 g '
- - * Connect with the cable, ensuring not to
FHV series only (super bending - . .
. exceed the minimum bending radius.
Cable for Data unit FHV- resistance)
(super bending re VUBX/ Cable length: 2 m, 3 m, 5m, 10
sisthce) ° FHV- m
VULBX | Minimum bending radius: 47

mm

Use the following special parallel 1/0 cables for FHV-SDU10.

6-22
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6 Power Supply and I/O Interface

Name Model Description Note

* Using all I/O signals requires two of this
cable.

FH/FHV series only * One end of the cable is a connector and

XW2Z- Cable length: 2m, 5 m other end is flat cable.

Parallel 1/O cable . . . . .
S013-0 | Minimum bending radius: 10 * Connect with the cable, ensuring not to
mm exceed the minimum bending radius.

* [in the model name, the cable length is
indicated. (2=2mand 5=5m)

* Using all I/O signals requires two of this 2

cable. g

FH/FHV series only ¢ Connect with .th-e cable, en.suring .not to %:}-

Parallel 1/0O cable for exceed the minimum bending radius. o

. . Cable length: 0.5 m, 1 m, 1.5 ) . oy

the conversion unit | XW2Z-[1 m.2m 3m. 5m ¢ [in the model name, the cable length is il

for connector termi- | OOEE M;nimu,m be,ndin radius: 83.2 indicated. (050 = 0.5 m, 100 =1 m, 150 2

nal block 9 it =1.5m, 200 =2 m, 300 =3 m, 500 = 5 g

mm o

m) g

* The connectable terminal conversion =

unit is XW2R- [J 34GD-T. a

LI in the model name, the following is in- §

General type of the XW2R serted: J = Phillips screw type, E = Slotted f.’;

conversion unit for 034GD screw type, P = Push-in type. s

connector terminal - For details, refer to Conversion unit for 3
block connector - terminal block for XW2R series

(GO77).

For the parallel I/O connector for the FHV-SDU30, use electric wires from AWG16 to 24.

« XW2Z-S013-[1 ®
»
Unfused part Fused part §
o
»l __ 2 \ / ]
=0 1 =
03 (@)
hg (@)
=2 o
>
3
3
]
o
(W)
3
o)
3
3
o
- »

iS

33 34
P (70) (B0 P (70) _ __(15)
: \ L] Ll L*]_ - Ll - |
\ Cable mark

(Unit: mm)
*1. There are two cable lengths (L): 2 mand 5 m
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6 Power Supply and /O Interface

6-6-2

6-24

Pin Layout
» FHV-SDU10
Parallel 1/0 connector
CN1 CN2
1[2 35 [ 36
3 [ 4 37 [ 38
5 [ 6 39 [ 40
7 [ 8 41 [ 42
9 [10 43 [ 44
11 |12 45 | 46
13 |14 47 | 48
15 | 16 49 [ 50
17 | 18 51 [ 52
19 | 20 53 [ 54
Terminal block gé 5421 g? gg
Power (24V) 25 | 26 59 | 60
Screw size: M3
<Ti[;:tensinget0rque: 0.54 N-m ) ::’:er ((S:)D : g; :238 gé 2421
31 [ 32 65 | 66
33 [ 34 67 | 68
For the power supply lines, use two meters or less in length and AWG14 to 20 in size.
CN1
XW2R-[134G-
T
XW2Z-SD13-[10 | General type
No. | Signal name y.p 110 coM Function
Color of conversion
unit for termi-
nal block

1 COMINO Red A1 - - Common 0 for input
signals

2 COMIN1 Gray B1 - - Common 1 for input
signals

3 NC Gray A2 - - -

4 STEP/ Gray B2 IN COMIN1 Measurement execu-

ENCTRIG _Z tion bit / Encoder
trigger input phase Z

5 NC Green A3 - - -

6 NC Gray B3 - - -

7 NC Gray A4 - - -

8 ENCTRIG_A Gray B4 IN COMINO Encoder trigger input
phase A

9 NC Gray A5 - - -

10 | NC Green B5 - - -

11 | NC Gray A6 - - -

12 | NC Gray B6 - - -

13 | ENCTRIG_B Gray A7 IN COMINO Encoder trigger input
phase B

14 | NC Gray B7 - - -

15 | RUN Green A8 ouT COMOUTO ON when the layout
was switched to the
specified one.

FHV Series Smart Camera Setup Manual (Z408-E1)



6 Power Supply and I/O Interface

XW2R-[134G-
T
No. | Signal name XW2Z-SD13-L1 | General ty_p € 1/0 coMm Function
Color of conversion
unit for termi-
nal block
16 | READY Gray B8 ouT COMOUTO ON when an image
input was allowed.
17 | BUSY Gray A9 ouT COMOUTO Signal for processing
in progress
18 | OR Gray B9 ouT COMOUTO Signal for overall
judgment results
19 | ERROR Gray A10 ouT COMOUTO ON when an error
occurs.
20 | STGOUT/ Green B10 ouT COMINO/ Strobe trigger out-
SHTOUT COMOUT1 put / Exposure com-
pletion signal
21 | NC Gray A1 - - -
22 | NC Gray B11 - - -
23 |NC Gray A12 - - -
24 | NC Gray B12 - - -
25 | NC Green A13 - - -
26 | NC Gray B13 - - -
27 | NC Gray A14 - - -
28 | NC Gray B14 - - -
29 | NC Gray A15 -
30 | NC Green B15 - - -
31 |[NC Gray A16 - - -
32 |NC Gray B16 - - -
33 | COMOUTO Gray A17 - - Common 0 for output
signals
34 | COMOUT1 Gray B17 - - Common 1 for output
signals
CN2
XW2R-[134G-
T
No. | Signal name XW2z-SD13-1 | General ty_p € /10 COoM Function
Color of conversion
unit for termi-
nal block
35 | COMIN2 Red A1 - - Common 2 for input
signals
36 | NC Gray B1 - - -
37 | DSA Gray A2 IN COMIN2 Data Output Request
signal
38 |NC Gray B2 - - -
39 | DIO Green A3 IN COMIN2 Signal for command
input
40 | DI Gray B3 IN COMIN2 Signal for command
input

FHV Series Smart Camera Setup Manual (Z408-E1)
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6 Power Supply and /O Interface

6-26

XW2R-[134G-
T
No. | Signal name XW2Z-SD13-L1 | General ty_p € 110 coM Function
Color of conversion
unit for termi-
nal block
41 | DI2 Gray A4 IN COMIN2 Signal for command
input
42 | DI3 Gray B4 IN COMIN2 Signal for command
input
43 | DI4 Gray A5 IN COMIN2 Signal for command
input
44 | DI5 Green B5 IN COMIN2 Signal for command
input
45 | DI6 Gray A6 IN COMIN2 Signal for command
input
46 | DI7 Gray B6 IN COMIN2 Signal for command
input
47 | NC Gray A7 - - -
48 | ACK Gray B7 ouT COMOUT2 Command Comple-
tion flag
49 | GATE Green A8 ouT COMOUT2 Data Output Comple-
tion signal
50 |NC Gray B8 - -
51 | DOO Gray A9 ouT COMOUT2 Data output
52 | DO1 Gray B9 ouT COMOUT2 Data output
53 | DO2 Gray A10 ouT COMOUT2 Data output
54 | DO3 Green B10 ouT COMOUT2 Data output
55 | DO4 Gray A1 ouT COMOUT2 Data output
56 | DO5 Gray B11 ouT COMOUT2 Data output
57 | DO6 Gray A12 ouT COMOUT2 Data output
58 | DO7 Gray B12 ouT COMOUT3 Data output
59 | DO8 Green A13 ouT COMOUT3 Data output
60 | DO9 Gray B13 ouT COMOUT3 Data output
61 | DO10 Gray A14 ouT COMOUT3 Data output
62 | DO Gray B14 ouT COMOUT3 Data output
63 | DO12 Gray A15 ouT COMOUT3 Data output
64 | DO13 Green B15 ouT COMOUT3 Data output
65 | DO14 Gray A16 ouT COMOUT3 Data output
66 | DO15 Gray B16 ouT COMOUT3 Data output
67 | COMOUT2 Gray A17 - - Common 2 for output
signals
68 | COMOUT3 Gray B17 - - Common 3 for output
signals

m How to connect the parallel I/O electric wires

1.
2.

Insert the tip of a slotted screwdriver to the square part at the left of the green connector.

Insert an electric wire meeting the wire requirements to the circle part at the right side of the

green connector.

Pull out the slotted screwdriver.
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6 Power Supply and I/O Interface

m How to remove the parallel I/O electric wires

1. Insert the tip of a slotted screwdriver to the square part at the left of the green connector.
2. Remove the electric wire from the circle part at the right of the green connector.

3. Pull out the slotted screwdriver.
 FHV-SDU30

— ) W i . - E—

S—r~r T

QN[O (0D [W(N =

Terminal block
Power (24V)

Power (0V) —— o Connector for EtherCAT communications (IN)
Frame GND —— C
BRI

( Screw size: M3 > —~— -
| Tightening torque: 0.54 N-m Connector for EtherCAT communications (OUT)

& &©&© =& &

For the power supply lines, use two meters or less in length and AWG14 to 20 in size.

No. Signal name COM 1/0 Function
1 STEP COMIN IN Measurement Trigger Input
2 NC - - -
3 COMIN - - -
4 READY COMOUT ouT Image Input Acceptance Output
5 NC - - -
6 STGOUT/SHTOUT COMIN/COMOUT ouT Strobe Trigger Output / Exposure
Completion signal
7 NC -umaho - -
8 COMOUT - - -

6-6-3  Parallel Interface Specifications

The parallel interface is a combined use type for NPN/PNP. Wire appropriately according to the exter-
nal device specifications.

FHV-SDU10 also includes an encoder interface (open collector type).

The encoder interface (open collector type) is ENCTRIG_A, ENCTRIG_B, ENCTRIG_Z. Wire appro-

priately the corresponding pins to the encoder.

I [Input]

Signals:
FHV-SDU10
* No. 37 and No. 39 to 46 pins:
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6 Power Supply and /O Interface

6-28

Connect to COMIN2 terminal when using these signals.

Item Specification

Input voltage 24 VDC+10%

ON current’! 5 mA min.

ON voltage™ 8.8 V min.

OFF current™2 0.5 mA max.

OFF voltage™ 1.1V max.

ON delay 5 ms max.

OFF delay 0.7 ms max.

*1. ON current / ON voltage

It is the current or voltage that will change the state from OFF to ON. The ON voltage is the potential differ-

ence between COM IN and each input terminal.

*2.  OFF current / OFF voltage

It is the current or voltage that will change the state from ON to OFF. The ON voltage is the potential differ-

ence between COM IN and each input terminal.

M Precautions for Correct Use

Chattering measures

Although the Smart Camera has equipped chattering measures function, erroneous inputs by
chattering cannot be prevented when chattering occurred for 100 ps or more. (Input signal
changes less than 100 us are ignored. Input signals are determined when the same or higher
level is held 100 us or longer.) We recommend using components with no contact such as SSR
or PLC transistor output. When using components with contact like a relay, rebounds of a con-

tact may generate input signals again.

I [Input]

Signals:
FHV-SDU10
* No.4 pin:

Connect to COMIN1 terminal when using this signal.

* No.8 and 13 pins :

Connect to COMINO terminal when using these signals.

FHV-SDU30
* No.1 pin:

Connect to COMIN terminal when using this signal.

Item Specification

Input voltage 24 VDC+10%

ON current™! 5 mA min.

ON voltage™! 8.8 V min.

OFF current? 0.5 mA max.

OFF voltage™ 0.8 V max.

ON delay 0.1 ms max.

OFF delay 0.1 ms max.

*1.  ON current/ ON voltage
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6 Power Supply and I/O Interface

It is the current or voltage that will change the state from OFF to ON. The ON voltage is the potential differ-
ence between COM IN and each input terminal.

*2. OFF current / OFF voltage
It is the current or voltage that will change the state from ON to OFF. The ON voltage is the potential differ-

ence between COM IN and each input terminal.

m Precautions for Correct Use

Chattering measures

Although the Smart Camera has equipped chattering measures function, erroneous inputs by
chattering cannot be prevented when chattering occurred for 100 ys or more. (Input signal
changes less than 100 us are ignored. Input signals are determined when the same or higher
level is held 100 us or longer.) We recommend using components with no contact such as SSR
or PLC transistor output. When using components with contact like a relay, rebounds of a con-
tact may generate input signals again.

I [output]

Signals:
FHV-SDU10
* No.15 to 19 pins:

Connect to COMOUTO terminal when using these signals.
* No0.48, 49, and 51 to 57 pins:

Connect to COMOUT2 terminal when using these signals.
* No.58 to 66 pins:

Connect to COMOUTS terminal when using these signals.

eiswe Jews 104 Jiun eyeq ayj 4oy asepsiu] 9-9

+ No.20 pin: 2

Connect to COMOUT1 and COMINO terminals when using this signal. 2

FHV-SDU30 c

* No.4 pin: ;f}

Connect to COMOUT terminal when using this signal. g

+ No.46 pin: g

Connect to COMOUT and COMIN terminals when using this signal. g

=1

Item Specification g

Output voltage 24 VDC+10% :D’_

Load current™’ 45 mA max. %

ON residual voltage 2V max. 7
OFF leakage current 0.2 mA max.

*1. Please use a load current at or below the specified value for current. Exceeding the specified current may
cause damage of the output circuit.

6-6-4  1/O Interface Input/Output Circuit Diagrams

The I/O interface is a combined use type for NPN/PNP. Wire appropriately according to the external
device specifications.
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6 Power Supply and /O Interface

I [Input]

Signals:
FHV-SDU10
* No0.37 and 39 to 46 pins

Connect to COMIN2 terminal when using these signals.

a) Internal specifications for NPN connection

Item

Specifications

Internal circuit diagram

COM IN P

VWY

Each input termlnal{jA ____________

b) Internal specifications for PNP connection

Item

Specifications

Internal circuit diagram

I [Input]

Signals:
FHV-SDU10
* No.4 pin

Connect to COMIN1 terminal when using this signal.

* No.8 and 13 pins

Connect to COMINO terminal when using these signals.

FHV-SDU30
* No.1 pin

Connect to COMIN terminal when using this signal.

a) Internal specifications for NPN connection

Item

Specifications

Internal circuit diagram

COM IN

ull

VWY

Each input termlnal{jA ____________

b) Internal specifications for PNP connection

Item

Specification

Internal circuit diagram

Each input terminal —

+[° T
[ | IT
CoMIN[__ L
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6 Power Supply and I/O Interface

I [Output]

Signals:
FHV-SDU10
* No.15to 19 pins

Connect to COMOUTO terminal when using these signals.
* No.48, 49, and 51 to 57 pins

Connect to COMOUT?2 terminal when using these signals.
* No.58 to 66 pins

Connect to COMOUTS terminal when using these signals.
FHV-SDU30
* No.4 pin

Connect to COMOUT terminal when using this signal.
a) Internal specifications for NPN connection

Item Specifications
- - - |
i Each output terminal
Internal circuit diagram l%gﬁ e
— >0 7 9 |
Tl j I
- TR T COM OUT

eiswe Jews 104 Jiun eyeq ayj 4oy asepsiu] 9-9

b) Internal specifications for PNP connection

Item Specifications
- T T !
| COM OUT
x~ v
Internal circuit diagram >0 & i +
L >—{Load
Each output terminal

I [output]

Signals:
FHV-SDU10
* No0.20 pin

Connect COMOUT1 and COMINO terminals when using this signal.
FHV-SDU30
* No0.46 pin

Connect to COMOUT and COMIN terminals when using this signal.
a) Internal specifications for NPN connection

sweiBeig unoa) Indinondul eoepsiul O/ $-9-9

Item Specifications

Internal circuit diagram iCOM IN

ﬂ iEach output
e i terminal
iCOM OUT

+

b) Internal specifications for PNP connection
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6 Power Supply and /O Interface

Item Specifications

Internal circuit diagram

EEach output

! terminal

6-6-5 EtherCAT Interface Specifications (FHV-SDU30)

FHV-SDU30 only supports the EtherCAT interface.

Precautions for Safe Use

» Use only the cables designed specifically for the product. Use of other cables may result in
malfunction or damage to the product.

» Always turn OFF the power to the Smart Camera before connecting or disconnecting a cable.
Connecting the cable while power is being supplied may result in damage to the camera or
peripheral devices.

» Do not apply torsion stress to the cable. It may damage the cable.

» Secure the minimum bending radius of the cable. Otherwise the cable may be damaged.

@ Precautions for Correct Use

» Check the following items on the communications cables that are used in the network.
- Are there any breaks?
- Are there any shorts?
- Are there any connector problems?

* When you connect the cable to the communications connectors on devices, firmly insert the
communications cable connector until it locks in place.

* Do not lay the communications cables together with high-voltage lines.

* Do not lay the communications cable near devices that generate noise.

» Do not lay the communications cables in locations subject to high temperatures or high hu-
midity.

» Do not lay the communications cables in locations subject to excessive dirt and dust or to oil
mist or other contaminants.

I Cables

» Connect straight LAN cables.

» Use STP cables with category 5e or higher which are double-shielded with aluminum tape and
braided.

* The cable length is 100 m max. However, some cable does not give warranty for 100 m in length.
Generally, when conductors are stranded wires, the transmission performance of them becomes
worse than that of single wires, so 100 m in length is not warranted. For more details, check with
cable manufacturers.

I 1/0 Connector

* Use RJ45 8-pin moduler connectors (conformance with ISO 8877) with category 5e or higher and
shield which are conformance with IEEE 802.3 standard in electrical characteristic.
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* When selecting connectors, check that they are fit to cables to be used. As checking items, there
are conductor size, single or stranded wires, two or four pairs, and outer diameter.

eiswe Jews 104 Jiun eyeq ayj 4oy asepsiu] 9-9
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6 Power Supply and /O Interface

I Pin Layout

Pin assignment

B

Pin No. Signal name Abbr. Signal direction

1 Transmit data + TD + Output

2 Transmit data - D - Output

3 Received data + RD + Input

4 Not used NC -

5 Not used NC -

6 Received data - RD- Input

7 Not used NC+ -

8 Not used NC- -

Connector hood Protective ground FG -

I Wiring

* Be sure to connect the shield for the cable to the connector hoods in both ends.

» For the connection method, follow the below as T568A style.

Pin No. Wire color Wire color Pin No.
1 White/Green // \\ \\ White/Green 1
2 Green Green 2
3 White/Orange White/Orange 3
4 Blue Blue 4
5 White/Blue White/Blue 5
6 Orange Orange 6
7 White/Brown \ / / White/Brown 7
8 Brown Brown 8
Connector hood Shield Shield Connector hood

M Precautions for Correct Use

Refer to the Vision System FH/FHV Series User's Manual for Communications Settings (Cat.
No. Z342) for details on how to set up the EtherCAT interface.
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6 Power Supply and I/O Interface

6-7 Inserting and Removing the MicroSD
Card

|17| Precautions for Correct Use

Handling the microSD card

* When touching a terminal part of the microSD card, antistatic measures such as a wrist strap
or others is required.

» Do not insert a microSD card in the reverse direction, at an angle, or in a twisting manner.

* Do not insert or remove the microSD card during measurement, or while data is being loaded
from, or written to the card. It could cause data to be corrupted, or adversely affect measure-
ment speed.

When removing the microSD card,

« first confirm that no Data Read or Data Write processing is in progress before removing the
card.

* When using a microSD card, the SD ACCESS LED on the smart camera flashes while data is
being read or written. Make sure that the LED stops flashing before removing the card.

+ If any message is displayed on the screen indicating that a task is in progress, do not turn
OFF the power. Do not insert or remove USB memory during measurement, loading, and
writing.

paeo @soJoi @Yy Buinoway pue Buiasul /-9

6-7-1 How to Insert / Remove the MicroSD Card

1 Loosen the screws on the microSD card slot cover and open it.

Loosen the screws
(Dropout prevention screws)

D)
NPEA*AAA
pieD) QSOOI BU} SAOWSY / MasuU| 0) MOH |-/-9
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2 Insert/Remove the microSD card

MicroSD card

|

3 Close the cover and tighten the screws.
Recommended tightening torque: 0.15 N-m
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Software Setup
]

Here describes a simulation software, which gives you experiences how to use the
Smart Camera functions on your PC. Moreover, this also describes the FH/FHV
Launcher to launch the Remote Operation tool and the simulation software.

7-1  Setting up the Software .........cccciiiiiiiiicc e ———————— 7-2
7-1-1 Recommended Operational Environment............ccccoooiiiiiiiiiiiciccece, 7-2
7-1-2 INSEAIIALION ... s 7-2
7-1-3 WINAOWS ...t e e 7-3
7-1-4 USE ProCeAUIES ........oeiiiiie i 7-4

7-2 Operating the Smart Camera Remotely [Remote Operation Tool] .......... 7-10
7-2-1 SUMIMEIY ettt et e et e e s 7-10
7-2-2 Environment SettingsS........oooiiiiii 7-11
7-2-3 Network Settings for the Remote Operation PC ... 7-11
7-2-4 Network Settings for the Smart Camera ..........ccooooviiiii i 7-12
7-2-5 Network Settings for the Smart Camera with Remote Operation Tool.......... 7-14
7-2-6 Launching the Remote Operation............ccccovieiiiieiiiee e 7-14
7-2-7 Terminating the Remote Operation...........ccccviiiiiiiiiiiiecce e 7-17

7-3  Using the Simulation Software [Simulation Software] ...........ccceeciirinnns 718
7-3-1 INErOAUCTION ... e 7-18
7-3-2 Available Image FOrmats ... 7-18
7-3-3 Operational PreCautions ...........cc..eiiiiiiciiiiie e 7-18
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7 Software Setup

7-1 Setting up the Software

To launch the Remote Operation tool or the simulation software, use the FH/FHV Launcher.
The FH/FHV Launcher provides functions below.
» Version selecting function of the simulation software
Specifies and runs simulation software with a version to use. Specifying a file to use enables the
simulation software with the corresponding version to launch.
» Version selecting function of the Remote Operation tool
Specifies and runs the Remote Operation tool with a version to use. Specifying a file to use enables
the Remote Operation tool with corresponding version to Launch.
» Switching function of display language
Switches the language displayed on the FH/FHV Launcher.
The Remote Operation tool and the simulation software are possible to download with free by doing
the member registration after purchasing the Smart Camera. For details, refer to the membership reg-
istration sheet packed with the Smart Camera.

7-1-1 Recommended Operational Environment

The recommended operational conditions for FH/FHV Launcher are as follows.

Name Description
CPU Intel Pentium Processor (SSE2 or higher)
(ON] * Windows 7 Professional (32/64-bit)

or
Enterprise (32/64-bit)
or

Ultimate (32/64-bit)

* Windows 10 Pro (32/64-bit)
or
Enterprise (32/64-bit)

Memory 2GB (3GB or more recommended)

Hard disk space 2GB or more

Display Resolution: 1280 x 1240 dots or more
Color: True Color (32-bit)

Network 10BASE-T (100BASE-TX recommended)

Using the FH/FHV Launcher requires Microsoft .NET Framework 3.5 installed.

7-1-2 Installation

1 Decompress the FH/FHV Launcher to an appropriate folder and click setup.exe.
Install it according to the instructions displayed on the screen.

2 Then decompress the PC software (simulation software and Remote Operation tool) to an ap-

propriate folder and click setup.exe.
Install it according to the instructions displayed on the screen.
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m Precautions for Correct Use

7-1-3

7 Software Setup

A license number registration is required when using them beyond 30 days. For details, refer to

Registering the License on page 7-7.

Windows

Windows for the FH/FHV Launcher consists of three windows like the simulation window, Remote Op-
eration tool window, and language setting window. Here describe the FH/FHV Launcher windows and

name of each part.

I Simulation Software Window and Remote Operation Tool Window

=lof x|

ulation Tool Version

Remote Operation
ool

[ Select version from file -

@ Sensor con
" System + Scen

trolla

Path

—Selected file -

Version

Title
Description
3 [—— Close l Ru 5]
No. Name Description

1 Simulation Tool Displays the simulator startup window.

2 Remote Operation Tool Displays the remote operation tool window

3 Settings Displays the language setting window.

4 Close Exits FH/FHV Launcher.

5 Run L.aunches the selected version of th.e simula-
tion software or the Remote Operation tool.
Displays the selected file information.

6 File information display When selecting system + Scene group 0, Title
and Description are not displayed.

Browse Selects a file to check the version.
File selection Selects a file type to check the version.

9 Select version from file Check the version of software to run by speci-
fying a file.
Displays all versions installed as a candidate.
When the Simulation Tool or the Remote
Operation Tool is clicked, a simulator or re-

10 Combo box for version mote operation tool with the selected and dis-

played version will launch.
The setting is saved and will be default for the
next startup.
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7 Software Setup

I Language Setting Window

11

Language
simulation Toal L)
English -

Remote Operation
Toal

ikl

Settings

oo |

No. Name Description

Displays the current language setting. When changing
the display language, the change is reflected immedi-
ately. The setting is saved and will be default for the
next startup.

11 Language selection box

7-1-4 Use Procedures

Here describes how to launch the FH/FHV Launcher and the simulation software, and how to change
the language settings.

I Launching the FH/FHV Launcher

The following describes the launching procedure for the FH/FHV Launcher.

1 From the Start menu on your PC, select All Programs - OMRON - FH_FHV Series - FH_FHV
Launcher.
The FH/FHV Launcher window appears.

[ /P Simutation tecl ikt 1ol
Simulation Tool Version  [Fz/ew FI-00¢ ver. 5,78 2007/02/10 |
‘:‘; 1 Select fiie
= : ;

£ System + Scene g

d

Settings

=

Selprted file
Path

Description
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I Launching the Simulation Software

7 Software Setup

=101 x

Simulation Tool

e T~ salect fiie
Tod = ) .

version  [F2/Fw/F)-00¢ Ver. 571 2007/0210 |

=

1  CGlick Simulation Tool .

Specify the version if it has already been known.

All software versions installed in the PC will be displayed.

When data for Sensor controller project, System + Scene group 0, Scene group, Scene, and

Unit exist, the version of the software to launch can be checked by specifying data.
» Check the check box of Select version from file.

» Specify a file.

Setting value

alemyos ayj dn bumes -2

Item e G Description
Select version | ¢ [Unchecked] Checks this when checking the version from file. 7
from file * Checked
Configuration * [Sensor controller project] Sensor controller project:
file » System +Scene group 0, Selects this when checking the version of simula-

Scene group, Scene, Unit

tion software with data generated by the environ-

ment copy function.

System +Scene group 0, Scene group, Scene,
Unit:

Selects this when checking the version of simula-
tion software by using data like System +Scene
group 0, Scene group, Scene, and Unit.

$8JNPad0id asN #-1-/

@ Precautions for Correct Use

If no version of a simulator to match the configuration file exists, a message of No version of a
simulator to match the configuration file is installed. will appear.

4 The matched version of a simulator with the configuration file will appear.

5 Ciick Run.
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I Launching the Remote Operation Tool

[ F2/F H/ED Somuletion ool leveches =loix

Simutstion Tool Mersion  [FZ/FH/F1-K Ver 5,71 2017/0210 |

Remote Gperation | [T Select version from fle
L (= trclipt prafe

= |- =
e | |

1 Click Remote Operation Tool.

2 Specify the version if it has already been known.
All software versions installed in the PC will be displayed.

3 When data for Sensor controller project, System + Scene group 0, Scene group, Scene, and
Unit exist, the version of software to launch can be checked by specifying data.
» Check the check box of Select version from file.
* Specify a file.

Setting value

It D ipti
em Factory default escription
Select version | ¢ [Unchecked] Checks this when checking the version from file.
from file * Checked
Configuration * [Sensor controller project] Sensor controller project:
file * System +Scene group 0, Selects this when checking the version of simula-
Scene group, Scene, Unit tion software with data generated by the environ-

ment copy function.

System +Scene group 0, Scene group, Scene,
Unit:

Selects this when checking the version of simula-
tion software by using data like System +Scene
group 0, Scene group, Scene, and Unit.

M Precautions for Correct Use

If no version of a simulator to match the configuration file exists, a message of No version of a
simulator to match the configuration file is installed. will appear.

4 The matched version of a simulator with the configuration file will appear.

5 Click Run.

I Changing Display Language

Change the current language setting of the tool.
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[P /PHIE) Simulation twal bounches =10l

=

1 Click Settings.

2 Select language to display in the language setting dialog box.

Name Description
Displays the current language setting. When changing the display language,
Language seting the change is reflected immediately. The setting is saved and will be default
for the next startup.

I Registering the License

This software displays a License error! message at startup when it passes 30 days after the installa-
tion and does not launch. To use this continuously, register the license.
Input the license number using the FH/FHV Licence Tool. The FH_FHV License Tool should be exe-

cuted with administrative rights.

alemyos ayj dn bumes -2

7

1 Click Start on the task bar of Windows and click All programs. -
A

2 Click FH_FHV License Tool on FH_FHV Series of OMRON. -
(]

FH/FHV License Tool dialog appears. o

o

2

Licence : Ihvalid

Company : =

Mame : =

Regist Cloze

3 Click Regist.
The Setup window appears.
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User Information
Enter wour regiztration information.

x|

B2

Pleaze enter wour name, the name of the company for whom you work and the product licence

number shown on the GO case.

Name: I

Company: I

Licence: |

Dt

< Back

Mext > I

Cancel

4

click Next.
The Registration Confirmation window appears.

Reegistration Confirmation ‘

You have provided the following registration information:

Mame:
Company:

Serial Mumber:

OMRON TARD
OMRON

Is thig registration information correct?

Yes Mo |

5 Giick Yes.
When License: valid is displayed, the input is completed.

FZ/FH/FJ Licence Tool !

Licence : Valid
Company : OMRON
Mame : TARD

In the Setup window, input the Name, Company, and Serial Number) (License number) and

Regist

Cloze

6 Click Close to close the window.
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I Troubleshooting

7 Software Setup

Trouble

Actions

A message of The corresponding version of the
simulator software is not installed. appears.

The message appears when no corresponding ver-
sion of the simulator matching the configuration file
is not installed. Get the simulation software with the
version matching the configuration file.

The configuration file may be 5.70 or earlier. This
software does not support those versions.

License error! appears at startup.

30 days and more have passed from the installa-
tion.

Register the license number again when you contin-
ue using this software.

Buttons such as File selection are not displayed in
the simulation software window.

The DPI setting of the PC may be set to Expansion.
Set it to 100% (96DPI) or Standard.

FHV Series Smart Camera Setup Manual (Z408-E1)
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7 Software Setup

7-2 Operating the Smart Camera Remote-

ly [Remote Operation Tool]

7-2-1

7-10

Summary

With a PC on your network, you can remotely operate processing items editing or actual measure-
ments to be performed on the Smart Camera. This feature is only available with an Ethernet connec-
tion.

M Precautions for Correct Use

Smart Camera windows cannot be operated or displayed simultaneously on multiple PCs on
your network.

M Precautions for Correct Use

The physical storage location of the setting data and data saving destination is on the Smart
Camera.

For instance, the following usage is possible.

1. Using one specific PC handles GUI operations such as editing processing items and changing set-
tings for inspection and measurement on multiple lines.

- -

2. By changing a mode to the non-stop adjustment mode, adjustments are remotely available without
stopping the line measurement.
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7-2-2  Environment Settings

The following preparations are required on the Smart Camera and a remote operation PC respectively
to launch the remote operation.

» Remote operation PC: Arrange communications and GUI environments for the remote operation.

» Smart Camera: Set up a server for the remote operation.

Install a PC software to the remote operation PC.

m Precautions for Correct Use

Make sure that the software version installed on the remote operation PC should be the same
as that on the Smart Camera.

m Precautions for Correct Use

In the remote operation, the following port numbers are used to communication with the Smart
Camera.

* 9900 + Line number (e.g. port 9900 for line 0)

* 9910 + Line number (e.g. port 9910 for line 0)

* 9920 + Line number (e.g. port 9920 for line 0)

If these ports are disabled due to security settings of your PC or the domain security policy, the
remote operation is not available.

Reconsider the security settings of your PC or the domain security policy, or ask your domain
security administrator.

7-2-3  Network Settings for the Remote Operation PC

Set the IP address for the remote operation PC.

1 Open the Local Area Connection Properties on the remote operation PC.

- Local Area Connection Properties

Gieneral Authentication || advanced
el vsing

W IntelN] PN AN YT Nebwork Conne | [ Lonhoe |

Thiz connection wees the following itams:

bl ’_ Client for Microsoft Metwark.s

[+ Cile arnd Mrinkar Sharing for Microsofk Mebwarks
[ J= Qo5 Facket Scheduler
[l | riterist Cratocol (TCMAT
| Inztall... inzta | Fropertia:
Crescription
Trareaniz=inn Coedol Fudoesld nleroel Podoeal Thisdelaoll

wade arca nebworl protocol that provides cormmunication
acrozs diversa interconnected network.s,

[ shew iz ik notification area whan connactad
|| Hotify me when this commection has limited or no connectivity

kK | | Cancsl

2 Input the IP address.
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7 Software Setup

Internet Protocnl (1CPAP) Properties

Germeal
ou can get 1P zettings azsigned automatically if vour netwarl supports
thiz capability. Cthenwize, you need to ack your network, administrator for
the appropriate P settings.
{1 Ubtaim an F addross automabically
& Uge the folowing |FP address:
1P address: 1 - 1o
Sulmed sk i AN S ]
Lrchault gatoway:
%3 Usza the falowing DS sarver addrasses:
Frafarrad DMS sarvear 0. 5 =1 I
Aleiniate S vz,
Ok ][ vanea |

7-2-4  Network Settings for the Smart Camera

M Precautions for Correct Use

The network settings for the Smart Camera set with this procedure is temporary. Since the set-
tings are discarded with restarting the Sensor Controller or power off, perform the procedures of
7-2-5 Network Settings for the Smart Camera with Remote Operation Tool on page 7-14 after

the remote operation connected.

1 From Start menu on your PC, select All Programs - OMRON - FH_FHV Series - FH_FHV

Launcher.
The FH/FHV Launcher window appears.

A FEPHIF A Simulation 1ol Launch

Simulation Tool Version 7,7 /F1-0000 Ver. 5,78 2007/02/10 |

Y o [ seiect file
Toal e :

2 Click Remote Operation Tool.

3 Specify the version if it has already been known.
All software versions installed in the PC will be displayed.

@ Additional Information

When data for Sensor controller project, System +Scene group 0, Scene group, Scene, and
Unit exist, the version of software to be run can be checked by specifying data. For details, refer

to Launching the Remote Operation Tool on page 7-6.

4 Cick Run.
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M Precautions for Correct Use

Do not connect or disconnect the Remote Operation tool during a measurement or the system
running.

5 Click Browse.

e =T
iy FZ-Remoteoperator ﬁ

IF Address: Line Mo

Machine | - Browze
Start Cancel

A Network reference list will be displayed.

b

6 Select your target Smart Camera in the list and click Set Network....

IP Address B

er f204 2018/

[lool uoneiadp ajoway] Ajojoway esswe) Jews ayy bunesado z-2

Restart

N

Initialize

Set Metwark ..

(8] 4 | ‘ Ciancel

b

7 Set the IP address for the Smart Camera on the Network setting.

elowe) Jews ay) Joy sbumes NJomaN y-z-/

& =

MNetwork setting

IP address:
Subret mask:

Default gateway:

o] [ow ]

8 Click OK.
The IP address is set to the Smart Camera.

FHV Series Smart Camera Setup Manual (Z408-E1) 713
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9 On the network reference list, click Refresh to check the IP address setting is reflected.

M Precautions for Correct Use

The reflection of IP address settings may take time. If it were not reflected, click Refresh again.

M Precautions for Correct Use

If a bad IP address or an IP address overlapped with a device on the same network are set, an
IP address different from your Setting will be displayed on the list like (169.254. xx. xx). Perform
this procedure to set a valid IP address.

7-2-5  Network Settings for the Smart Camera with Remote Operation
Tool

1 In the Main window, select Tool — System settings — Communications — Ethernet (*****).

Set the IP address 2.
The (*****) area indicates the Serial (Ethernet) contents set in the Communication module.
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7-2-6  Launching the Remote Operation

M Precautions for Correct Use

If the connection is disconnected during the remote operation, the Remote Operation tool and
the Smart Camera may not operate properly. After terminating the Remote Operation tool, re-
turn the Smart Camera to normal state with clicking Restart or Initialize on the Remote Opera-
tion tool. If the Remote Operation tool could not be terminated with Close, then terminate the
process of FZ-PanDA.exe with the task manager.

1 In order to launch the Launcher, from Start at the lower left area of the window for the remote
operation PC, select All programs - OMRON - FH_FHV series - FH_FHV Launcher.
Note that the Smart Camera must be placed in a measurement capable state.
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m Precautions for Correct Use

Do not connect or disconnect the Remote Operation Tool during a measurement or the system
running.

2 The FH/FHV Launcher window appears.

#AFZ/FH/FJ Simulation tool launcher

r.5.71 2017/02/10

Selected file
Path |
version |

Title

Description

con o |

3 Click Remote Operation Tool.

A FZ/FH/F.J Simulation tool launcher =lofx|

Simulaticn Tool version  [F7/FH/F1-50(X Ver.5.71 2017/02/10 =l
Remota Operation | [T Select version from file
Tool
= 1% Sensor controller project
Sattings ° System + Scene group 0, Scene group, Scene, Unit

Selected file
Path

[lool uoneiadp ajoway] Ajojoway esswe) Jews ayy bunesado z-2

Browse

N

Version

Title

Description

Close

ol
£
=

4 Specify the version if it has already been known.
All software versions installed in the PC will be displayed.

uonesadQ sjoway ay) buyoune 9-z-/

@ Additional Information

When data for Sensor controller project, System +Scene group 0, Scene group, Scene, and
Unit exist, the version of software to be run can be checked by specifying data. For details, refer
to Launching the Remote Operation Tool on page 7-6.

5 Ciick Run.

6 Select or directly input the IP address and Line No. for the Sensor Controller to be connected.
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=

IF &ddrez=: Line Mo

Machine |

Start

Cancel

e

e

Click Browse to check the IP addresses and Line No. for connectable Smart Camera.

IF Address

e 6204 2018407702

Restart

Thitialize

et Metwark, ..

0] 1 ‘ ‘ Cancel

e

* The Line No. selected here is one of the following based on the system's operation mode.

Operation mode Setting
Standard Line No.=0
Double Speed Multi-input Line No.=0
Non-stop adjustment Measurement window Line No.=0
Non-stop adjustment window Line No. =1

If a Line No. other than the above was selected, the remote operation cannot be connected to

Sensor Controllers.

7 Change the size of an image to transfer with the remote operation as necessary. Select (.ﬁ) to

set.

FZ-RemoteOperator setting

Digplay image transfer size ¥: |320 —]

OFK Gancel |

7-16
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Setting item Description

Display image transfer size (Size of an image to Sets the size of the image displayed in the remote
transfer) operation window.

Depending on the "Display image transfer size
(Size of the image to transfer)" setting, the rough-
ness of the display image or figure display
changes.

8 Click Start.

@ Additional Information

When the security setting has been set on a Sensor Controller to connect, inputting the pass-
word for a security setting item is requested on the Remote operation window.

 In Layout 8, an error dialog will not be displayed even if an error occurred. Instead, an error
string is displayed on the Error Pane. When an error occurred, check it on the Error Pane.
 In Layout 8, the Layout Modification Mode can handle the following panes only. When using
panes other than them, use a layout other than Layout 8 for the normal remote operation.
* Flow Display Pane
* Image Pane
+ Judgement Pane
* Error Pane

[lool uoneiadp ajoway] Ajojoway esswe) Jews ayy bunesado z-2

7-2-7  Terminating the Remote Operation

N

1 To terminate the remote operation with the remote operation PC, click End in the File menu on
the Remote Operation tool.

FZ-PanDA

Function Tool Window

0.5cene group 0

0.5cene

|'_l7| Precautions for Correct Use

uonesadp sjoway ay) buneuiwss] /-z-/

Follow the procedures above to terminate the Remote Operation Tool. If you do not follow the
procedures above, such as shutting down the remote operation PC or using the task manager
to terminate, the Smart Camera may not operate properly.
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7-3 Using the Simulation Software [Simu-

lation Software]

7-3-1

7-3-2

7-3-3

7-18

Introduction

With the simulation software, you experience the operability of the Smart Camera FHV series on a PC.
Other than sample images saved in the Smart Camera, the simulation software allows you to use im-
ages saved in FH/FHV series and ones shot by a digital camera.

Available Image Formats

Image formats that are available in this simulation software are below. Before use, store them to an
external storage beforehand and copy them to a folder generated in a specified location. (For creating
a folder, refer below.)

File type: bmp, jpg, ifz (OMRON image logging file format for FH/FHV), bfz (This format was added
to the software version 5.50 and later for FH. A container format image logging file including bmp
type image files.), jfz (This image file type was added to the software version 5.60 and later for FH.
Jpeg format image files are organized in folders when saved as a logging image file format.)

Color: 256 (monochrome) or 24-bit (color)

File name: Half-width alphanumeric only

Operational Precautions

The simulation software allows you to experience functions of the Smart Camera FHV series on a PC.
Please note that operations on the simulation software may be different from those on the actual FHV
series.

m Unavailable operations with the simulation software

Image input and measurement with a camera connected.

Use and check of the I/O monitor

Data output in the result output processing item

Conditional branch corresponding to DI in the input conditional branch processing item.
Saving each data to the Smart Camera

m Different Operations from the Smart Camera.

Performing measurements

Since a measurement with a connected camera is unavailable, the measurement is always per-
formed on file images.

Settings for camera image input

Changing values are only available.

Saving data to the Smart Camera memory.

Scene data, scene group data, when selecting Main memory at saving System setting data, the
data is saved in the following folder.

C:\Documents and Settings\Computer name\My Documents\OMRON FZ\SettingData

m Other precautions
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» This simulation software can load scene data and system data generated with FHV series. Likewise,
scene data and system data generated with the simulation software can be used with FHV series.
However, regarding a setting including "path" (logging setting or capture setting case), the path
name may differ on the FHV series, it may require re-set.

 Different memory capacity does not allow FHV series to load data generated by the simulation soft-
ware.

Reconsider the settings and scenes and reduce the necessary memory amount, then
load them again.

» As same as the above issue, FHV series can load scene data with many processing units related to
image input and image conversion due to the memory amount difference, but the simulation soft-
ware may not load and measure the data because of NG (insufficient memory). Reconsider the
scene contents and reduce the necessary memory amount, then load them again.

[esemyos uonenwig] aremyos uonejnuig ayy Buisn ¢-2

N
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