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OMmRON

Model FHVZHL LI
Model FHV7XL LU0

Smart Camera

INSTRUCTION SHEET

Thank you for selecting OMRON product. This sheet pri-
marily describes precautions required in installing and
operating the product.

Before operating the product, read the sheet thoroughly to
acquire sufficient knowledge of the product. For your con-
venience, keep the sheet at your disposal.

TRACEABILITY INFORMATION:
Importer in EU:

Omron Europe B.V.

Wegalaan 67-69,

NL-2132 JD Hoofddorp

The Netherlands

The following notice applies only to products that carry the CE mark:
Notice:

This is a class A product. In residential areas it may cause radio
interference, in which case the user may be required to take adequate

measures to reduce interference.

Manufacturer:
OMRON Corporation,
Shiokoji Horikawa, Shimogyo-ku,
Kyoto. 600-8530 JAPAN

© OMRON Corporation 2018 All Rights Reserved.

| Safety Precautions |

@Meaning of signal words

Indicates a potentially hazardous situation which, if not

& WARNING avoided, will result in minor or moderate injury, or may result in
serious injury or death. Additionally there may be significant
property damage.

Indicates a potentially hazardous situation which, if not
& avoided, will result in minor or moderate injury, or may result in
CLULISII scrious injury or death. Additionally there may be significant
property damage.

@Meanings of Alert Symbols

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 symbol.

Electrical Hazard

Indicates the possible danger of electric shock under
specific conditions. The left-hand icon means a precaution
of the above possibility (including warning).

LED light
Harm may be caused by LED light. The left-hand icon means
a precaution of the above possibility (including warning).

High Temperature Caution

Indicates the possible danger of injury by high temperature
under specific conditions. The left-hand icon means a
precaution of the above possibility (including warning).

O
A\
N
A
A\

@Alert statements in this Manual

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

This product is not designed or rated for ensuring 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 connected, it causes the
electric shock and a fire.

Visual impairment might be caused by continuously
looking at LED light in rare cases. If a specular object is
used, take care not to allow reflected light 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 Sensor 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 signal conductor disconnec-
tion and/or momentary power interruption. An abnormal
operation may result in a serious accident.

UTION

Minor burn may occur. Do not touch the case as it is very
hot while the product is operating or immediately after the
power is turned OFF.

> B PPk

Tighten the screws securely when attaching the lighting
module, lens module, or cover. Damage or malfunction to
the main unit or injury may occur.

> B

PRECAUTIONS FOR SAFE USE |

Please observe the following precautions for safe use of the products.
1. 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.

-Avoid installation in a place exposed to vibration as much as possible.
-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.

2. Power Supply and Wiring
-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.
-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 supply is 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 separately 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 breakage.

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

-Apply load not exceeding the rating.

-Before wiring an I/O cable, attach a crimping terminal. Do not connect
cables just twisted together to the power supply or terminal block directly.

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

-Insulate unnecessary signal cables so that they do not contact any other
signal cables. Contact between RS-232C IN/RS-232C OUT/NC/RS-232C
0V and DC24V/COM IN/COM OUT may result in a failure.

-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 type D grounding (1009 or lower grounding resistance) to
the case of the smart camera and the FG wire of the I/O cable. Be sure to use
the mounting screw hole when grounding the case.

-Do not share the ground wire with some other device or connect it with the
optical axis 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.

-For positive ground, please refer to cautions described in the setup manual.

3. Mounting

-When doing the following, be sure to turn OFF the power of the smart camera
main unit or connected 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.

-After removing the cable, be sure to put the connector cap. If the connector cap is not
put, the product may malfunction or be broken due to entering of foreign materials.

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

-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 water-proof packings and harnesses from being
caught by the case, etc.

-Mount the lighting module and the lens module in the correct direction.
Mounting it forcibly in a wrong direction may cause damage or malfunction
of the unit or cause injury.

-Do not touch the lens and image sensor with bare hands. Doing so may
cause malfunction or damage of the product.

-Assemble the lens and image sensor with the correct combination.
Otherwise malfunction may result.

4. Others

-Use only the dedicated cable (FHV-VNO/FHV-VDOOFHV-VUD), lighting
controller (FL-TCCLI/FLV-TCCL), lighting module (FHV-LTM-[J), lens
module (FHV-LEM-[J), and external lighting (FL-MDLCIMC) . Otherwise, the
product may malfunction or be broken.

-To connect a lighting controller FL-TCCI1PS or an external lighting FL-MDL[J
MC to the smart camera, always attach the junction cable (FHV-VFLX-GD) in
between.

-Do not use any damaged water-proof packings or light shielding sheet, or
assemble the product with foreign materials attached to or caught in.

-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 use the product for atomic power or safety circuits endangering human lives.

-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 externally.

-The water-proof packing and light shielding sheet are rubber products.

l Part Names and Functions

No. | Name

Function

1 Imaging unit

Captures images.

2 1/0 cable/SDU cable
connector

Use this connector when connecting the smart camera with a power supply or an external device using an I/O cable.
Or, use this connector when connecting the smart camera data unit through the SDU cable. Dedicated 1/0 cable: FHV-VDO, Dedicated SDU cable: FHV-VUO

3 Ethernet cable connector

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

4 | External lighting connector

Use this connector when connecting an external lighting and the external lighting controller.
Connectable external lighting: FL-MDOMC, Connectable external lighting controller: FL-TCC] and FLV-TCCJ

5 | Connector to attach
micro SD card

Use this connector to attach a micro SD card. Do not extract/insert the SD 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 output is set ON.

LINK (Yellow)

Lights when connected with Ethernet equipment and blinks during 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.

SD ACCESS (Yellow)

Lights when accessing to micro SD card.

8 Connector for lighting module (white)

Use this connector when mounting the lighting module.

9 | Connector for lens module (Black)

Use this connector when mounting the lens module.

10 | Mounting screw holes

Use them to screw up the smart camera. Recommended tightening torque : 2.3N*m

M Input circuit

H 1/O Cable (FHV-VD) Wiring colors

Avoid storing them in a location where rubber deteriorates. I1em. i Specifications Signal name Color Stripe
Applicable signal DIO/DI1/DI2e STEP . DC24V Blown N/A
| PRECAUTIONS FOR CORRECT USE | Input voltage 24 VDC+10% 24 VDC+10% ; )
ON voltage "1 8.8V min. 8.8V min. (Thick wire)
In ord b duct from b L bl Jfuncti g ON current *1 5 mA min. 5 mA min. ov Blue N/A
n order to prevent the product from becoming inoperable or malfunction, an e ) .
to prevent other adverse effects to the performance or equipment, please SEE voltage ,s ;;V r:ax' (o)z v :ax' (Thick wire)
observe the following. current -> MA max. -5 MA max. COMIN White A
1. An installation location that meets the following conditions. ON delay 5 ms max. 0.1 ms max. COMOUT Pink A
-A location where the ambient temperature and relative humidity exceed the OFF delay 0.7 ms max. 0.1 ms max.
rated range. IO circuit diagrams | . _ DIO Gray N/A
-A locali)on where the temperature does not vary sharply (condensation (NPN) N COMIN DI Green N/A
occurs).
-A location not exposed to corrosive gases or combustible gases. _ Diz* Red N/A
-A location not exposed to dust, salt, or metal powder. Input terminal STEP Pink N/A
-A local@on not exposed to direct vipration or impact. ) ) STGOUT/SHTOUT Black N/A
-A location not exposed to strong disturbance light (laser light, arc welding /0 circuit diagrams i
light, or ultraviolet light). (PNP) Input terminal READY Purple N/A
-2 locaﬁon not near a Iéeating appfliance or_Txposid to dilrect sunlight. +[° BUSY Yellow N/A
-A location not exposed to mist of water, oil, or ¢! cals or mist -
alm;S];h:r:A EXpose misf ‘walter, oL I chemicals or misty OR White N/A
-A location not exposed to strong magnetic/electric fields. COMIN Lo == ERROR Orange N/A
-A location not near a h_lghfvoltag_e _devwe or power device #] ON voltage/ON current ) ) RS-232C IN Purple A
2. Power supply, connection, and wiring . A voltage value or current value that turn the input from OFF to ON.
-If the power SUPP]}"]'“C has surge, connect a surge absorber according to An ON voltage value is a potential difference between COMIN and input terminals. RS-232C OUT Green A
the operational environment to use the Rmduct. ) o *2 OFF voltage/OFF current ) . RS-232C 0V Light Blue A
-To use the product in an environment with strong noise, use a noise filter A voltage value or current value that turn the input from ON to OFF. I
(Omron's S8V-NFS206 or equivalent) for the smart camera's power input An OFF voltage value is a potential difference between COMIN and input terminals. NC Yellow A
block. . . - . Impotant FG Black N/A
-If contacting a terminal or a signal cable inside the connector, use a wrist Chatteri " (Thick wire)
strap to take antistatic measures to prevent breakage due to static electricity. attering countermeasure

-Attach the cable straight with the terminal correctly aligned. Forcibly
attaching the cable may bend the terminal, resulting in failure or
communication error.

-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 V, the product does not operate.

-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.

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

-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 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 normally when started up next time.

-When turning OFF the power, confirm that data have been saved
completely before starting operations.

-When data are saved by operating the sensor controller, the saving process
must have been completed 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.

-After turning off the power, wait at least 1 second before restarting.

-Do not insert the micro SD card inversely, obliquely, or as twisting it.

-While data are being read in or written to the micro SD card, the SD
ACCESS LED is lighting on the smart camera main unit. So, remove the
card after confirming that the LED is not lighting.

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

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

-Do not insert the micro SD card inversely, obliquely, or as twisting it.

3. Maintenance

-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.

-If the lens and lens module are detached, 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 broken.

4. Optical axis

-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 characteristics.

-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.

5. Image sensor

-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 defective pixels, this is not a fault or failure of the
product. Use the product as confirming the actual image.

6. Communication with upper equipment

-Implement communication 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. So, if operating this product initially,
take action such as clearing the receiving buffer of the equipment used.

7. Failsafe measures

- In a hot and humid environment, Condensation may occur if stored,
assembled, or used. If cloudy, remove the lighting cover or water-proof
hood and wipe off the inside with a soft cloth.If condensation remains,
keep the product under normal temperature and normal humidity (around
25°C and 50%RH) with itspower ON for about two hours before
assembling the waterproof hood and lighting module.

8. Warm-up

-Turn ON the power and wait for 60 minutes or more before conducting
precise inspection. The correct focus may not be achieved or may fluctuate
right after power-on.

9. 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 cloudy, remove the lighting cover and wipe off the inside with a soft cloth.
If condensation remains, keep the product under normal temperature and
normal humidity (around 25°C and 50%RH) with its power ON for about
two hours before assembling the waterproof hood and lighting module.

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

10. Others

-For better heat radiation, use the separately sold fitting (FHV-XMT-7) or
mount the product to the metal frame (recommended size: 100x110 mm
max. and thickness: 10 mm max).

-There are two types of polarizer options that can be used. One is for visible
light range (FHV-XPL) and the other is for the visible to infrared light
range (FHV-XPL-IR).

Use the appropriate option according to the illumination light source.

-If focus switching of the product with the lens module (FHV-LEM-S0J) is
repeatedly performed for other than installation and adjustment, its
performance may be degraded due to heat and/or wear of internal
components.

-When the lens module (FHV-LEM-S[J) is attached to this product, its
vibration resistance varies.

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

-Do not touch the lens module after mounting it to the product. Doing so
may damage the product.

-Operate the product by using operations and branching on the sensor
camera side additionally and creating a confirmation 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.

-Use the anti-falling screws to fix the lighting module and lens module. Do
not remove the anti-falling screws from the modules.

The smart camera has a chattering prevention function but incorrect input due to chattering cannot
be prevented when chattering of 100 ps or longer occurs. (A change of an input signal less than
100 ps is ignored. An input signal is determined if it keeps a certain level for 100 ps or longer) It is

* DI7 (execution) in operation.
*A = Available, N/A = Not available

recommended to use a non-contact signal (SSR, PLC transistor output) as an input signal. If a
contact signal (relay) is used, it may be reentered due to contact bouncing.

B Output circuit

Iltem Specifications

Applicable signal READY/BUSY/OR/ERROR *1 STGOUT/SHTOUT *2
Output voltage 24 VDC+10% 24 VDC+10%

Load current *3 45 mA max. 45 mA max.

ON residual voltage 2V max. 2V max.

OFF leakage current 0.2 mA max. 0.2 mA max.

1/O circuit diagrams
(NPN)

"""""""""" COM IN
Output terminal
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1/0 circuit diagrams
(PNP)

comour +
+ - el
=
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.................... COM ouUT

Output terminal S —*COMIN

*1 When using the READY/BUSY/OR/ERROR signal, connect the COMOUT terminal.
#2 When using the STGOUT/SHTOUT signal, connect the COMOUT and COMIN terminals.
*3 Use load current of the specified amperage or lower. If the specified amperage is exceeded, the output circuit may be broken.

l How to Mount Water-proof Hood
9

1. Remove the C mount cover.

2. Fit the packing and mount the hood base with the packing screws.
Recommended tightening torque : 0.54N * m

Hood base

Packing screws

H Package Contents

The following is packaged together with this product. Please

confirm these items.
Smart camera only

Packing

3. Mount the C mount lens, focus on an image and secure it.

Suitability for Use

-Smart camera main unit x 1

-Instruction Sheet (this sheet) x 1

-Connector cap for Ethernet cable (attached to the main unit) x 1
-Connector cap for external lighting (attached to the main unit) x 1
-C mount cap (with attached to the main unit) x 1

-C mount cover (with attached to the main unit) x 1

-Information about SYSMAC Member Registration x 1
-General Compliance Information and Instructions for EU x 1

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

Smart camera with integrated lens module

Buyer's application, product or system. Buyer shall take application
responsibility in all cases.

-Smart camera main unit x 1

-Instruction Sheet (this sheet) x 2

-Connector cap for Ethernet cable (attached to the main unit) x 1
-Connector cap for external lighting (attached to the main unit) x 1
-Cover for FHV-LEM-[] (with attached to the main unit) x 1

-Information about SYSMAC Member Registration x 1
-General Compliance Information and Instructions for EU x 1

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

Smart camera with integrated lens and lighting module

OMRON Corporation Industrial Automation Company

-Smart camera main unit x 1

-Instruction Sheet (this sheet) x 3

-Connector cap for Ethernet cable (attached to the main unit) x 1
-Connector cap for external lighting (attached to the main unit) x 1

-Information about SYSMAC Member Registration x 1
-General Compliance Information and Instructions for EU x 1
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