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Introduction

Introduction

Thank you for purchasing the FH Series.

This manual contains information that is necessary to use the FH Series.

Please read this manual and make sure you understand the functionality and performance of the FH
Series 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.
» FH-5050, FH-SMDA-GS050B
FH-5050-10 and FH-5050-20 are not applicable.
Part of the specifications and restrictions are given in other manuals. Refer to Relevant Manuals on
Related Manuals on page 29.
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Manual Structure

Page Structure

Manual Structure

The following page structure is used in this manual.

Level 2 heading———

Level 3 heading ——

A step in a procedure —
Indicates a procedure.

—— 4-3 Mounting Units

4 Installation and Wiring

4-3-1 Connecting Controller Components
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.

1 Join the Units so that the connectors fit exactly.

Hook
Connector

Hook holes

syun Bupunow -y

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.

——— Level 1 heading

Level 2 heading
~ Level 3 heading

Gives the current
headings.

— Page tab

Gives the number

of the main section.

Move the sliders toward the back
until they lock into place.

Special information

Icons indicate
precautions, additional
information, or reference
information.

®nge

Manual name

m i for Correct Use

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, /0 Units, Special /0
Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
the adjacent Unit connectors.

NJ-series CPU Unit Hardware User's Manual (W500) 49

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

SisocIO 101D BUIUOD 1-¢- T
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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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Sections in This Manual

Sections in This Manual

Confirm the Package

Overview of FH series

Configuration

Handling and Installation Environment

Setup and Wiring

SN\

/O Interface

Index
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FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1) 5



CONTENTS

CONTENTS

|
e T LW 2 4 o o N 1
[[a1 (=T pTe [=Yo [N E o [ [=T o Tt PR URPRRRN 1
APPIICADIE PrOGUCES ...ttt ettt e e ettt e e e st e e e e et e e e e e anannes 1
Manual StruCtUre.......... e r e s s e s s s e e e e nn s e e s e nmnn e e e renmnnnan 2
= To oI (U (o (1 = RSP OPER 2
SPECIAl INTOMMATION ...t e e e ettt e e e e et e e e e e e eaba e e e e eetabeeaeeesnsaeeeas 3
Sections in This Manual ...........ooo e e e e 5
Terms and Conditions Agreement............cccooiriiiiiiiiiieeemeeecessses s e e nanes 9
Warranty, Limitations Of Liability ..........ccoouiiiiiiiiiii et e e e a e e 9
PN o] o] [ez= Y o] W @] g E-y o [=T =1 i o] oIS RO PRTUSP PSR 10
DISCIAIMETS ...ttt oottt e e e oottt e e e e s s et e eee e e nae e e e e e e e nsteeeee e e nsseeaeeeeannsaeaeeeeannrneeas 10
Safety Precautions..........ccooo i r s e 12
Symbols and the Meanings for Safety Precautions Described in This Manual ..............cccccceeeiiiiiiinie i, 12
Meanings Of AlEIT SYMDOIS ..ottt e et s e an 12
L= 4 0T T T PSPPSR TSR 13
Precautions for Safe USe ..o e 17
Condition of the Fitness of OMRON ProdUCES ...........coiuiiiiiii e 17
Installation Environment (FH-5050) ........couuiiiiiiiiiiii ettt e et e e e et e e e e esbe e e e e s s snnseeaeeeans 17
Power Supply and Wiring (FH-5050) ........ciiuiiiiie ettt e e e e e e e e e e ee e e e e e snneeeeaas 17
GrouNding (FH=5050)......ceii ettt ettt e e e e ettt e e e e e s n e et e e e e e naeeeaa e e e neeeeeeeeanteeeaaeeannneeeaeeeaanneneeas 18
(0 gL S (o BT 01T ) TSR 18
Installation Environment (FH-SMDA-GS050B).......cccutttiuiieiiiieeeiieeeree e seeeesiee e e e seeeeaaeeeasneeeesneeeanneeeens 19
Power Supply and Wiring (FH-SMDA-GS050B) ........uuttiiuiiiiiiiie it ieee e eanneee e 19
Mounting (FH-SIMDA-GSO050B) .......cccuuieitiiiiieitie et ettt ee sttt ee st e steeaae ettt ateessee e beeaneeabeeanseeaseeenbeesneeenseeaes 20
Others (FH-SMDA-GS0B50B) .......c.ueiiiiiiieiitiie et e et et ee et e e et e e e et e e e s b e e e asseesesseeessbeeeaasseeessseeeaseeesasseeeanneas 20
Camera Calibration Target (FH-XCAL-S) ... ...ttt e e e e e e e e e neee e e e e e anneneeans 20
HandEye Calibration Target (FH-XCAL-R) ...t 21
Precautions for Correct Use ... s 22
Installation and Storage Sites (FH-5050)..........cooutttiiiiiiie et 22
Orientation of Product (FH-5050) ..........coiiiiiiiiiei et ettt 22
Ambient Temperature (FH-5050) ... ..o it e et e e e e et e e e e e e e e e e e e anneeeaeeaannnns 22
Component Installation and Handling (FH-5050) ........c.coeiiiiiiiie e 22
MainteN@ANCE (FH=-5050)......cc ittt e et e e e e et e e e e et e e e e e e aas s e e e e e s snbaneeeeeenssaaeaeeeanssneens 23
Communications with Upper Device (FH-5050) ........cooiiiiiiiiiiie e 23
Failsafe Measures (FH-5050)
Connecting the Sensor Controller and Monitor with a Switcher and Splitter ..............ccooviie 23
Installation Location (FH-SMDA-GS050B) .......cccuuiiiieiiiiiiieae ettt e et e e e et e e e e e anneeeaaeeanneeeaeaens 24
Power Supply, Connection, and Wiring (FH-SMDA-GS050B) ..........cetiuiieiieeeiiee e eiee e seea e 24
Maintenance (FH-SMDA-GSO050B)........ccciiiiiiiiieeeiiiiet e e ettt e e e e et ee e e e s ae e e e e e e sateeeeeesssbeeeeesaassseeaeeeanseneens 24
Optical axis (FH-SMDA-GS050B).........ueiiieiitiitieaie e ettt et e st e st st eaee e beeaseesseeabeeaneeanbeeaneeansee e 24
Image Sensor (FH-SMDA-GS050B) .........cuiitiiiiiie ittt e bt e et e e sneeeennnee s 25
Failsafe Measures (FH-SIMDA-GS050B).........ccoouttiiiiiiaaiiie ettt ettt e e enne e 25
Warm-up (FH-SMDA-GS050B).........ceeiuiieeiiiieeiieee et e eaeee e seeeeaateeeaaneeeeseeeeaaseeeeanseeesseeeaasseeeanseeeanseeeaanneeeanes 25
Camera Installation (FH-SMDA-GS050B) .........cctiiiieiieeeiiieeaiieeeseeeesee e e see e s sneeeesneeeeanseeeaaneeeeaseeeanneeeeanneas 25
Connection and Operation with the Robot (FH-SMDA-GS050B) ........ccccoiiiiiiiieeiiiiiee et 25
LED Safety (FH-SMDA-GS050B) ........ciiiuiiiiieiieiie ettt sttt e te e st e e beeeneeebeeanteesseeenbeeaneeannee e 25
Camera Calibration Target (FH-XCAL-S) ...ttt ettt 26
HandEye Calibration Target (FH-XCAL-R) .......coiiiiiiiiiiiiie ettt 26
Regulations and Standards ... 27
FH=B5050 ... eeeeieiii ettt ettt ettt ettt e e b e a e e e e e e bt e e e et e e e e haeeeeabe e e et te e e aaeeeeaeeeatteeeenreeeabeeean 27

6 FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1)



CONTENTS

FH-SIMDA-GSO0B50B.......... ettt eee e eee e e e e e e e ee e eee e et e e e eeeses e st ee e eenesees 28
(2= P 1 =T I | =T 10 = | = 29
RNV LT T oY o T T3 o o 7 31

Section 1 Confirm the Package

I T =Y =T o Y g 00 Y 1o T | = 1-2
1-1-1 [ T 01O SRR 1-2
71 0 I 0% T ¢ =Y = T T o [ 0= = =Y c 1-3
1-2-1 (7= 001 = [ UTUURNE 1-3
1-2-2 (OF= 1001 =T OF=1 o] (=P 1-3
1-2-3 (OF= 1001 o= T VL@ I 01 o] [ YRR 1-3
1-3  FH Application SOftWare .........oooo e e 1-4
1-4  Calibration Target ... e 1-5
BT ST Lo RS T=T o T 1= 1-6
1-5-1 1Y/ To] o1 (o] 1-6
1-5-2 Lighting and Lighting CONrolIEr ............oiiiiiiiiii e e 1-7
1-5-3 A CCESSOMIES ...ttt e ettt e e e e e et e e e e e e e e e et e et e e e e e e e e e et e e e et aeeeeeeeeeeera e aaeaeaererearas 1-7
1-5-4 (0721 o) XSRS 1-8

Section 2 Overview of FH series

2-1 Basic System of Measurement............occccccciccecmiimiiiiiis s ccssssserr e e smnnne e e e e e s s e s s nannn 2-2
2-1-1 System CONfIGUIALION ......ouiiiiiii ettt 2-4
2-2  FIOW Of USE ProCeAUIE ........uuueeeiriiirieiii i ccsnmnrnn e s s s e s s s s smnmn s e e e s e s se s s n s mmnnn e e e e e e e s sannnnnnnn 2-5

Section 3  Configuration

B T T - 1= ¢ L= o T 0o 41 4o | (= 3-2
3-1-1 [ L0 T 3-2
BT 0% T o 1= = T T Lo I 0= o ] 1= 39
3-2-1 BD VISION SENSON ... ..ottt e e et e e e e e e e e e e e ettt e e e e e e e e e e eernranns 3-9
3-2-2 (0221001 = T OF= | o] [T PR 3-13
3-2-3 (07 g =T =T L@ I O2=1 o] [ PR 3-17
3-3  Calibration Target ... s e 3-19
3-4 Touch Panel Monitor and Cable ..........ccccoiiiiiemeiiiiiiiieir s rsssss s ssssss s e s ssnsssseeees 3-21
G T T 03 B I T 1o 1057 T o =S 3-27

Section 4 Handling and Installation Environment

g N S o 11 4-2

Section 5  Setup and Wiring

5-1 When turning ON and OFF ...........coo et ssssr e e e e e e s s s sssmmn e e e e e e e e s sa s snmnmnnnes 5-2
5-1-1 [ T 01 PR 5-2
5-2  Fail-Safe MEASUIES ......cu.ciiiiiiieeiiiiiiiiirisreseens s s e reesa s s e e e nasss e e e ssmasss s e e s nnnssssseresnnsssssrernnnnnnn 5-4

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1) 7



CONTENTS

5-3 Sensor Controller INStallation.........ccccccciiiiiiieeeiiiiiirre s e s s res s s e s s an s s s e nesnnns 5-5
5-3-1 FHoB050 ..o e ——————— 5-5
5-4 Setup Touch Panel Monitor or MONItOr.........ccoiiiiiicciciieerrrer s e 5-10
5-4-1 [ 10 O TR 5-10
5-5 Camera INStallation........ccciiiieiiiiiiiiii s e rr e s rsa s e aa s s e n s s e ana s enna s rannnrannna s 5-11
5-5-1 [l 10 5-11
5-5-2 Installation of 3D ViSION SENSON ........uuiiiiiiieitieeieeee et e e e e e e e e e e e e e e eeeaeas 5-12
5-6 Insert/Remove SD Memory Card or USB Flash Drive.......ccccccvveccciccmmmmmnienee s csscccscnneeens 5-17
5-6-1 [ 10 O TP 5-17
5-7 Use by Connecting Software ...........cccciimiiineine s 5-18
5-7-1 SIMUIALION SOFWAIE ....eeeeeeeeeeeeeeeee et e e e e e e e e e e e e e e as 5-18
5-8 Installation in @ Control Panel ... ssssn s ssa s ssa s s sna s e m s s s ennnn s 5-19
5-8-1 [l 10 5-19

Section 6 1/0 Interface

6-1  Parallel INterface .......cciiieeiiiiiiieiii e iri e rse s ress s rsa s esn s s rass s renss s ennsssanssssranssssensssrennsnsnns 6-2
6-1-1 [l 10 TR 6-2
(ST o 1= 03 AN I 141 =Y i - Lo = 6-11
6-2-1 [l 10 6-11
LT T o o 1= o =Y [ = i Lo = 6-13
6-3-1 FHAB050 ..ot e e ————— 6-13

Index

8 FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1)



Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty

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

@ Limitations

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

Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy

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

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

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
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Terms and Conditions Agreement

WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

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

Application Considerations

I suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At Buy-
er’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 par-
ticular Product with respect to Buyer’s application, product or system. Buyer shall take application re-
sponsibility in all cases.

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

I Programmable Products

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

Disclaimers

I Performance Data

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

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and oth-
er reasons. It is our practice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifications of the Product may
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Terms and Conditions Agreement

be changed without any notice. When in doubt, special part numbers may be assigned to fix or estab-
lish key specifications for your application. Please consult with your Omron’s representative at any
time to confirm actual specifications of purchased Product.

I Errors and Omissions

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

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1) 11
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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

The filled circle symbol indicates operations that you must do.
The specific operation is shown in the circle and explained in text.
This example shows a general precaution for something that you must do.

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

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

Explosion Hazard
Eé Indicates the possible danger of explosion under specific conditions.

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

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

2 High Temperature Caution
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Warning

/\ WARNING

This product must be used according to this manual and Instruction Sheet. Failure to ob-
serve 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.

A lithium battery is built into the Controller and may occasionally combust, explode, or burn if
not treated properly. Dispose of the Controller as industrial waste, and never disassemble,
apply pressure that would deform, heat to 100°C or higher, or incinerate the Controller.

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 Sensor Controller, a failure of a 3D Vision 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 sig-
nal conductor disconnection and/or momentary power interruption.
An abnormal operation may result in a serious accident.

FH series must be handled by those who have the expertise in electricity. Read the refer-
ence manuals carefully to understand the contents well and make the proper use of this
product accordingly. Keep this document safely for ready reference at any time.

Note that this document does not include detailed information on the use of this product, in-
cluding safety precautions. Please obtain manuals and instructions of the devices and equip-
ment that constitute the system, and thoroughly read precautions such as "Safety Precau-
tions", "Precautions for Safe Use", and "Precautions for Correct Use" before using the sys-
tem.

According to Article 36, 31 and 32 of the Occupational Health and Safety Regulations, work
to teach, inspect, repair and adjust industrial robots falls under "dangerous or harmful work"
as defined in the Occupational Health and Safety Act. Under Article 59 of the Occupational
Safety and Health Act, operators are obliged to provide workers with "special training for
safety or health".

Check the measurement results before operating the robot. Otherwise the robot may act in
an unintended manner. Change the workpiece position and angle of picking/placing and
check the operation thoroughly.

The scene variables and system variables that are set in advance for the scene loaded with
the environment copy function are automatically set using operations on the dialog box. Do
not directly set them using the processing item setting screen or the TDM editor.

b B> bPbbPEPPPOPB
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Safety Precautions

FH series does not comply with the laws and regulations for industrial robot safety. When us-
ing the FH series in a robot system that includes an industrial robot, be sure to check for
compliance with laws and regulations regarding the safety of industrial robots. Take steps to
ensure safety as needed.

It is your responsibility to implement appropriate safety measures based on the results of risk
assessment. Compliance with the Robot Safety Guide and all of the information contained in
our Robotic System Product Information does not guarantee that personal injury or damage
to equipment caused by an industrial robot will be avoided.

During maintenance, disconnect the robot's AC power supply and lock out or tag out the
power supply to prevent powering up. If the following safety measures are not taken, the
subject robot may cause death or serious injury or damage to the robot itself or its peripheral
equipment.

* Workers who install, operate, teach, program, or maintain the system should read the "Ro-
bot Connection Guide (Cat. No. Z448, Z447)" and "Robot Safety Guide (Cat. No. 1590)"
and take a training course on their responsibilities with the robot.

* Those who design a robot system must read this document and the Robot Safety Guide
and follow the safety regulations and laws in the area where the robot will be installed.

* Do not use the subject robot for any purpose other than those described in this document
and the manuals referred to in the Robot Connection Guide. If you are not sure whether
your application is compatible, please contact us.

* The user is responsible for installing safety barriers around the robot to prevent workers
from entering the work area and coming into contact with it while it is in operation.

* During maintenance, the power to the robot and the main power supply must be locked
out and tagged out (measures and indication of prohibition from being turned on) to pre-
vent them from being turned on.

> B> B

If you proceed to the next step before registering the HandEye calibration start position, the
robot may operate unintentionally. Be sure to register the start position.

The robot is driven by pressing the Jog Move button and the Robot Move button. The opera-
tion must be done by shoes who have completed special health and safety training. The sys-
tem must be operated so that it can be stopped at any time by an emergency stop button.

Check the measurement results before operating the robot. Otherwise the robot may act in
an unintended manner. Change the workpiece position and angle and check the operation
thoroughly.

If the robot is operated with an incorrectly shaped hand, the robot may pick and hold the
workpiece in an unintended position and/or posture, damaging the workpiece, container, or
hand and causing it to fly out into the environment. Check the dimensions of the drawing and
the actual product and make registration securely. Change the workpiece position and angle
of picking/placing and check the operation thoroughly. The system must be operated so that
it can be stopped at any time by an emergency stop button.

If the robot is operated with an incorrectly selected picking and holding DB or hand data, the
robot may pick and hold the workpiece in an unintended position and/or posture, damaging
the workpiece, container, or hand and causing it to fly out into the environment. Select the
proper picking and holding DB in the picking and holding plan setting. Make sure to perform
offline measurement before operating the robot to confirm that the proper hand is selected.

If the robot is operated with incorrect environment data, it may act in an unintended manner,
resulting in contact with humans, scattering of workpieces, and contact with surrounding ob-
jects. Make sure that the proper environment file for the robot is loaded.

If the robot is operated after changing the floor or container height, it may collide with the
floor. If the container position or floor level is changed, register the floor level and container
again.

>bB B PP DP
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If the 3D Vision Sensor shape is not registered, the 3D Vision Sensor may collide with the
container and be damaged. Please register the 3D Vision Sensor shape when you register
the hand data.

Do not perform camera calibration during the warm-up operation of the 3D Vision Sensor.

Measurement errors occur when the geometric positional relationship between the lighting
section and imaging section of the 3D Vision Sensor changes due to factors such as aging,
temperature changes, or impact on the 3D Vision Sensor. Perform a camera calibration
check on a regular basis and calibrate the camera if necessary.

Do not perform hand-eye calibration during the warm-up operation of the 3D Vision Sensor.

Complete sensor calibration before performing hand-eye calibration.

Anti-virus protection
Install the latest commercial-quality antivirus software on the computer connected to the con-
trol system and maintain to keep the software up-to-date.

Security measures to prevent unauthorized access

Take the following measures to prevent unauthorized access to our products.

¢ Install physical controls so that only authorized personnel can access control systems and
equipment.

* Reduce connections to control systems and equipment via networks to prevent access
from untrusted devices.

* Set strong passwords and change them frequently.

* Scan virus to ensure safety of USB drives or other external storages before connecting
them to control systems and equipment.

i >

Data input and output protection

Validate backups and ranges to cope with unintentional modification of input/output data to

control systems and equipment.

* Checking the scope of data

* Checking validity of backups and preparing data for restore in case of falsification and ab-
normalities

» Safety design, such as emergency shutdown and fail-soft operation in case of data tam-
pering and abnormalities

Data recovery
Backup data and keep the data up-to-date periodically to prepare for data loss.

When using an intranet environment through a global address, connecting to an unauthor-
ized terminal such as a SCADA, HMI or to an unauthorized server may result in network se-
curity issues such as spoofing and tampering. You must take sufficient measures such as re-
stricting access to the terminal, using a terminal equipped with a secure function, and locking
the installation area by yourself.

When constructing an intranet, communication failure may occur due to cable disconnection
or the influence of unauthorized network equipment. Take adequate measures, such as re-
stricting physical access to network devices, by means such as locking the installation area.

S & @
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Safety Precautions

is a security risk that a third party may acquire, alter, or replace the files and data in the re-
movable media by removing the removable media or unmounting the removable media.
Please take sufficient measures, such as restricting physical access to the Controller or tak-
ing appropriate management measures for removable media, by means of locking the instal-
lation area, entrance management, etc., by yourself.

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.

When using a device equipped with the USB flash drive or SD Memory Card function, there 0

If the camera calibration is performed with the target tilted, the measurement error may dete-
riorate. Ensure that the calibration target is placed in a stable position on a flat floor.

If the camera calibration is performed while the target is dirty, the measurement error may
deteriorate. If the camera calibration target is dirty, wring out a wet towel, wipe it clean, and
dry it with a soft cloth before performing the calibration.

If the camera calibration is performed while the 3D Vision Sensor is dirty, the measurement
error may deteriorate. If the 3D Vision Sensor window surface is dirty, wring out a wet towel,
wipe the dirt off, and dry with a dry cloth.

When operating the jog, check the actual robot visually instead of the camera image.

The robot is driven when using the motion sample program. The operation must be done by
shoes who have completed special health and safety training. The system must be operated
so that it can be stopped at any time by an emergency stop button.

If the operation range of hand-eye calibration is not set correctly, the robot may act in an un-
expected position and/or posture that may result in contact with surrounding objects. Make
sure that the calibration trajectory is clear and that there are no obstacles or people in the
vicinity. The system must be operated so that it can be stopped at any time by an emergency
stop button.

When placing the camera calibration target, place it slowly so that your hands do not get
caught on the floor.

> BB PPEPP
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Precautions for Safe Use

Precautions for Safe Use

Be sure to respect following items for safety.

Condition of the Fithess of OMRON Products

» 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.

1. 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.

2. 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 (FH-5050)

* Do not use the product in the environment with flammable or explosive gases.

* Install the product so that the air can flow freely through its cooling vents.

» Regularly clean the vent holes or fan outlet to prevent dust or particles blocking them. Internal tem-
perature increases when those are blocked, it causes malfunction.

» To secure safety for operation and maintenance, install the product apart from high-voltage devices
and power devices.

» Make sure to tighten all screws in mounting.

* When mounting the product, be sure to tighten all screws.

Power Supply and Wiring (FH-5050)

» Make sure to use the product within the power voltage specified by catalog, this manual, or instruc-
tion sheet.
* Never connect the product to AC power. If connected, it causes malfunction.
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Precautions for Safe Use

Select and use the appropriate wire size based on consumption current.

Keep the power supply wires as short as possible.

Provide the power from a DC power supply (safety extra-low voltage circuits) that has been taken
measures not to generate high-voltage.

Check the following again before turning on the power.

- Is the voltage and polarity of the power supply correct? (24 VDC)

- Is not the load of the output signal short-circuited?

- Is the load current of the output signal appropriate?

- Is not the mistake found in wiring?

- Is the voltage and polarity of the encoder power (ENCO_VDD/GND ENC1_VDD/GND) supply?
(5vVDC)

Grounding (FH-5050)

Since the power supply circuit for the Sensor Controller is described in the manual and instruction
sheet, please check it.

When a base is packed in a camera that will be connected to the Sensor Controller, make sure to
mount the camera using the base. Since the enclosure of the camera body is connected to the inter-
nal circuits, the circuits may cause short-circuit with FG if the base is not used to mount the camera
and result in malfunction or damage.

Apply Class D grounding (grounding resistance: 100 [Q] or less) Wire the grounding wire for the
Sensor Controller independently. If the grounding wire is shared with other devices or connected to
a building beam, the Sensor Controller may be adversely affected.

Do not ground the plus (+) terminal when the Sensor Controller is connected to the FH-SC12/FH-
SM12. The internal circuits may cause a short-circuit and result in malfunction.

When using the Sensor Controller and the peripheral devices such as a monitor, USB connection
devices, RS-232C connection devices, there should be no potential difference in ground level. If not,
it may cause malfunction.

Take measures that the potential difference does not occur between the grounds for the Sensor
Controller and the peripheral devices.

Others (FH-5050)

18

Use only the camera and cables designed specifically for the product. Use of other products may
result in malfunction or damage of the product.

Always turn OFF the power of the Sensor Controller and peripheral devices before connecting or
disconnecting a camera or cable. Connecting the cable with power supplied may result in damage of
the camera or peripheral devices.

For the cable that is flexed repeatedly, use the robotic cable type (Bend resistant camera cable) to
prevent damages.

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.

Do not apply stress to the connector by pulling or bending the cable. It may damage the connector.
Do not attempt to dismantle, repair, or modify the product.

Should you notice any abnormalities, immediately stop use, turn OFF the power supply, and contact
your OMRON representative.

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1)



Precautions for Safe Use

Do not drop the product nor apply excessive vibration or shock to the product. Doing so may cause
malfunction or burning.

This product is heavy. Be careful not to drop it while handling.

Be sure to take fail-safe measures externally when controlling stages and robots by using the meas-
urement results of the Sensor Controller (axis movement output by calibration and alignment meas-
urement).

Installation Environment (FH-SMDA-GS050B)

Do not use the product in the environment with flammable or explosive gases.

To secure safety for operation and maintenance, install the product apart from high-voltage devices
and power devices.

Avoid installing the product in places with vibration as much as possible.

Power Supply and Wiring (FH-SMDA-GS050B)

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 malfunc-
tion.

The recommended power supplies are as follows:

- 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.

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.

Insulate unnecessary signal cables so that they do not contact any other signal cables.

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 ground wire of the
I/O cable.

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.

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

Do not touch the optical surface of the camera or the lighting section during wiring or installation. It
may affect the characteristics.
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Precautions for Safe Use

Mounting (FH-SMDA-GS050B)

When doing the following, be sure to turn OFF the power of the 3D vision sensor or connected pe-
ripheral devices. Not doing so leads to a product failure.

- Cable connection and wiring

- Connector mounting/removal

Tighten the mounting screws securely using the defined torque. (Screw: M4 x 4, Tightening torque:
1.2 Nem)

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.

Others (FH-SMDA-GS050B)

Use only the dedicated cable (FHV-VNBX / FHV-VNLBX and FHV-VSDX-BX / FHV-VSDX-LBX).
Otherwise, the product may malfunction or be broken.

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.

When operating the robot by using the vision sensor measurement results, be sure to check the
measurement result data on the robot side and take fail-safe measures, such as operating the robot
only after confirming that the data is within the robot's range of motion.

3D Vision Sensor measurements are relative, not absolute. It cannot be used as a measurement
sensor.

Camera Calibration Target (FH-XCAL-S)
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Install and store the product in a location that meets the following conditions:

* Ambient temperature and relative humidity do not exceed the range of specifications

* No rapid changes in temperature (place where dew does not form)

» No presence of corrosive or flammable gases

» Place free of dust, salts and iron particles

» Place free of vibration and shock

* Place out of direct sunlight

» Place where it will not come into contact with oils or chemicals

Do not drop the product nor apply excessive vibration or shock to the product. Doing so may cause
malfunction or burning.

Place the camera calibration target in a stable position on a flat floor.

Set the camera calibration target within the measurement distance and measurement range of the
3D Vision Sensor to calibrate the camera.

Before performing camera calibration automatically, make sure that the robot is in a coordinate posi-
tion that does not collide with the target.
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Precautions for Safe Use

HandEye Calibration Target (FH-XCAL-R)

Install and store the product in a location that meets the following conditions:

* No rapid changes in temperature (place where dew does not form)

* No presence of corrosive or flammable gases

» Place free of dust, salts and iron particles

» Place free of vibration and shock

» Place out of direct sunlight

» Place where it will not come into contact with oils or chemicals

Do not drop the product nor apply excessive vibration or shock to the product. Doing so may cause
malfunction or burning.

Set the hand-eye calibration target within the measurement distance and measurement range of the
3D Vision Sensor to performing hand-eye calibration.

When performing hand-eye calibration, make sure that there is no workpiece around the hand-eye
calibration target.

Install the hand-eye calibration target on a flat floor in a stable condition without vibration.

If the hand-eye calibration target is dirty, wring out a wet towel, wipe off the dirt, and dry with a soft
cloth.

If the 3D Vision Sensor window surface is dirty, wring out a wet towel, wipe the dirt off, and dry with
a dry cloth.

Check that the hand-eye calibration result shows an error of approximately 1 or less.
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Precautions for Correct Use

Please observe the following precautions to prevent failure to operate, malfunction, or undesirable ef-
fect.

Installation and Storage Sites (FH-5050)

Install and store the product in a location that meets the following conditions:

Surrounding temperature of 0 to +45°C (-20 to +65°C in storage)

No rapid changes in temperature (place where dew does not form)
Relative humidity of between 35 to 85%

No presence of corrosive or flammable gases

Place free of dust, salts and iron particles

Place free of vibration and shock

Place out of direct sunlight

Place where it will not come into contact with water, oils or chemicals
Place not affected by strong electro-magnetic waves

Place not near to high-voltage, or high-power equipment

Orientation of Product (FH-5050)

For efficient heat dissipation, install the product only with the orientation written in this manual or the
Instruction Sheet. Install the product so that the air can flow freely through its cooling vents.

Ambient Temperature (FH-5050)

To secure good ventilation, install the product with clearance written in this manual or the Instruction
Sheet.

Do not install the product immediately above significant heat sources, such as heaters, transform-
ers, or large-capacity resistors.

Use the product within the operating temperature range based on the specifications of it.

Install a forced cooling fan or air conditioner not to exceed the operating temperature range when
the ambient temperature is close to the upper limit of its range.

Component Installation and Handling (FH-5050)
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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.

Handling a USB flash drive/ SD memory card: (Refer to Using External Storage Device in the Vision
System FH/FHV Series User’s Manual (Cat. No. Z365).

Do not insert an SD memory card in the reverse orientation, at an angle, or in a twisting manner.
Before removing a USB flash drive, make sure that data is not being read or written to them.

Before removing a SD memory card, make sure that data is not being read or written to them.

For a USB flash drive, the memory device's LED flashes or lights while data is being read or written,
so make sure that it is turned OFF before removing the memory.
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For SD memory card, the SD BUSY LED flashes or lights while data is being read or written, so
make sure that it is turned OFF before removing the memory.

Turning OFF the Power:

When a message is displayed indicating that a task is in progress, do not turn OFF the power. Doing
so causes the data in the memory to be corrupted, resulting in the product not operating properly
upon the next start-up.

Do not turn OFF during saving data to Sensor Controller.

When turns OFF, conform the followings proceedings have completed. and then operate again.

- When saves using Sensor Controller: Confirm the save processing is completed and next opera-
tion is possible.

- When saves using communication command: Intended command is completed. BUSY signal is
turned OFF.

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

Maintenance (FH-5050)

Turn OFF the power and ensure the safety before maintenance.

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

Lightly wipe off dirt with a soft cloth.

Dirt on the image element must be removed using an air brush.

Do not use thinners or benzine.

To secure safety for operation and maintenance, install the product apart from high-voltage devices
and power devices.

Communications with Upper Device (FH-5050)

After confirming that the product is started up, communicate with the high-order device.
During start-up, an indefinite signal may be output to the high-order interface.
To avoid this problem, clear the receiving buffer of your device at initial operations.

Failsafe Measures (FH-5050)

» Be sure to take fail-safe measures externally when controlling stages and robots by using the meas-

urement results of the Sensor Controller (axis movement output by calibration and alignment meas-
urement).

On a Sensor Controller side, supplementary use operations and branches of the Sensor Controller
to configure a check flow such as “data should not be externally provide if the data is in a range from
-XXXXX to XXXXX” based on the stage/robots range of movement.

Connecting the Sensor Controller and Monitor with a Switcher and Split-

ter

» Do not use devices that may require re-recognition of the monitor by the Sensor Controller when a

switching operation was performed. If such re-recognition processing happens at switching opera-
tion, it may cause measurement time to be longer.
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Installation Location (FH-SMDA-GS050B)

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

Power Supply, Connection, and Wiring (FH-SMDA-GS050B)

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.

Turn on the power of the 3D Vision Sensor at the same time as or before turning on the power of the
FH sensor controller.

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

- When data are saved by operating the 3D vision sensor, 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.

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

Insulate the unused signal lines of the 1/0 cable so that the signal lines do not come into contact
with other signal lines.

Maintenance (FH-SMDA-GS050B)

Turn OFF the power and confirm safety before starting maintenance.
Remove dirt on the window using the special cloth for lens or an air brush.
Do not use thinner, alcohol, benzene, acetone, or kerosene to clean his product.

Optical axis (FH-SMDA-GS050B)

» The field of view may vary product by product. When mounting this product, be sure to confirm video
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using the sensor controller.
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Image Sensor (FH-SMDA-GS050B)

 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.

Failsafe Measures (FH-SMDA-GS050B)

» When operating the robot by using the vision sensor measurement results, be sure to check the
measurement result data on the robot side and take fail-safe measures, such as operating the robot
only after confirming that the data is within the robot's range of motion.

Warm-up (FH-SMDA-GS050B)

» The correct brightness and focus may not be achieved or may fluctuate until the product function is
stabilized (approximately 15 minutes) after power-on. Check the WARM UP indicator LED or the
warm-up completion flag in the camera image input processing item on the FH software before us-
ing the product.

Camera Installation (FH-SMDA-GS050B)

* In an environment exposed to high humidity and sharp temperature fluctuation, the window may be-
come cloudy in rare cases.

Connection and Operation with the Robot (FH-SMDA-GS050B)

» For an example design of a robot program to build an application, see the sample program (fhsam-
ple_main()) of the Robot Connection Guide.

» For the processing to move the robot to the imaging position, refer to the Robot Connection Guide.

* If you proceed to the next step before registering the workpiece reference position, the robot may
operate unintentionally. Be sure to register the start position.

* If you proceed to the next step before registering the robot's picking and holding position, the robot
may operate unintentionally. Be sure to register the start position.

LED Safety (FH-SMDA-GS050B)

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

LED safety Display
CAUTION

Possibly hazardous
) optical radiation emitted
Risk group 2 from this product

Risk Group 2
IEC 62471

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1) 25



Precautions for Correct Use

Camera Calibration Target (FH-XCAL-S)

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

» Before calibrating the camera, make a backup of the AOS camera information file.

« After calibrating the camera, check the results to confirm that the calibration was successful. When
an abnormal AOS camera information file is read, the measurement error increases and the wrong

coordinate position is output.
* When disposing of this product, treat it as industrial waste and never heat or incinerate it at 100 °C

or higher.

HandEye Calibration Target (FH-XCAL-R)

» Do not use thinner, alcohol, benzene, acetone, or kerosene to clean his product.
» When disposing of this product, treat it as industrial waste and never heat or incinerate it at 100 °C

or higher.
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Regulations and Standards

FH-5050

I 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.

I U.S. California Notice:

This product contains a lithium battery for which the following notice applies: Perchlorate Material -
special handling may apply.
See "www.dtsc.ca.gov/hazardouswaste/perchlorate”.

I Conformance to KC Standards

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

| WEEE Directive

E Dispose of in accordance with WEEE Directive

I Conformance to EC/EU Directives and UK Legislation

The product is compliant with the standards below:

» EC Directive 2004/108/EC (Until April 19 2016) / EU Directive 2014/30/EU (After April 20 2016) / UK
legislation 2016 No 1091 Electromagnetic Compatibility Regulations 2016 EN61326-1 Electromag-
netic environment: Industrial electromagnetic environment (EN/IEC 61326-1 Table 2)

+ Also, the following condition is applied to the immunity test of this product.
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- If the level of disturbance of the video is such that characters on the monitor are readable, the test
is a pass.

« EMC-related performance of the OMRON devices 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.

« If there is a need to respond to the EC / EU directive and UK legislation, please use by an analog
RGB output.

I Conformance to UL Standards

This product complies with UL Standards.
* UL61010-2-201

FH-SMDA-GS050B

I 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.

I Conformance to KC Standards

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

» 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.

I Conformance to EU Directives

The product is compliant with the standards below:

* EU Directive 2014/30/EU EN61326-1 Electromagnetic environment: Industrial electromagnetic envi-
ronment (EN/IEC 61326-1 Table 2)

* EMC-related performance of the OMRON devices 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.
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Related Manuals

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

Name of Manual Cat. No.. Model Purpose Contents
Vision System 3615791-1 FH-2000 To confirm the safety | Describes the definitions of basic
FH Instruction Sheet FH-5000 and usage precau- terms, meaning of signal words, and
FH-2000-00 tions of the Vision precautions for correct use of FH
FH-5000-00 System FH series series in the manual.
Sensor Controller.
3D Vision Sensor 3290410-0 FH-SMDA-GS050B To confirm the safety | Describes the definitions of basic
FH-SMDA Instruction and usage precau- terms, the meaning of signal words,
Sheet tions of the 3D Vision | and precautions for correct use of
Sensor FH-SMDA. 3D Vision Sensor FH-SMDA in the
manual.
FH Application Software 5665477-6 FH-UM3D1 To confirm the safety | Describes the definitions of basic
FH-UM3D1 Instruction and usage precau- terms, product specifications, how to
Sheet tions of the FH Appli- | use, meaning of signal words, and
cation Software FH- | precautions for correct use of FH Ap-
UM3D1. When User | plication Software FH-UM3D1 in the
want to know about manual.
the hardware specifi-
cations or to setup
the FH Application
Software FH-
UM3D1.
Vision System 7446 FH-5050 When User want to Describes the soft functions, setup,
FH series FH-SMDA-GS050B know about the FH and operations to use FH series 3D
3D Robot Vision Applica- series 3D robot vi- robot vision system.
tion Construction Guide sion system.
Vision System 7436 When User want to Describes FH series 3D robot vision
FH series know about the system specifications, dimensions,
Hardware Setup Manual Hard-ware specifica- | part names, /O information, installa-
for 3D Robot Vision tions or to setup the | tion information, and wiring informa-
Sensor Controller of | tion.
the FH series 3D ro-
bot vision system.
Vision System Z445 When User confirm Describes the software functions,

FH series

Processing Item Function
Reference Manual for 3D
Robot Vision

the details of each
processing items at
the create the meas-
urement flow or op-
erate it.

settings, and operations for using FH
series 3D robot vision system.
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Related Manuals

Name of Manual Cat. No.. Model Purpose Contents
Vision System 7365 FH-2000 When User want to Describes the soft functions, setup,
FH/FHV Series FH-2000-00 know about the and operations to use FH/FHV ser-
User's Manual FH-5000 FH/FHV series. ies.
Vision System 7341 FH-5000-00 When User confirm | Describes the software functions,
FH/FHV series FH-LOOO the details of each settings, and operations for using
Processing Item Function FH-LOODO-00 processing items at | FH/FHV series.
Reference Manual FRV7O-00000-000 the create the meas-
urement flow or op-
erate it.

Vision System 2342 When User confirm Describes the functions, settings,
FH/FHV Series the setting of com- and communications methods for
User's manual for Commu- munication functions. | communication between FH/FHV
nications Settings series and PLCs.

The following communications proto-

col are described.

Parallel, PLC Link, EtherNet/IP,

EtherCAT, and Non-procedure.
Vision System 2367 FH-2000 When User operate Describes the functions, settings,
FH series FH-2000-00 or programming us- | and operations for using Macro Cus-
Macro Customize Func- FH-5000 ing Macro Customize | tomize function of the FH series.
tions Programming Manual FH-5000-00 functions.

FH-LOOO
FH-LODOO-00

30
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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.

Z436-E1

03 |

| SR

Revision code

Rev. Code Rev. Date Revision Contents

01 Feb. 2021 Original product

02 Sep. 2022 Revisions for adding safety precautions regarding security
Removed FAE-5002 and FAE-5004
Removed HMC-SD491 and HMC-SD291
Added HMC-SD492 and HMC-SD292
Touch panel monitor specification change

03 Dec. 2022 Revisions for update Precautions for Safe Use, Precautions for

Correct Use, Regulations and Standards, Related Manuals.
Added models for camera cables.
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1 Confirm the Package

1-1 Sensor Controller

First, please check to see whether the package has all the necessary Sensor Controller parts.

1-1-1 FH-5050

e 00 =
P i Y
(=)

I

-

#u
< ==
=

Sensor Controller: 1
FH-5050: 1
Instruction sheet: 1

¢ Instruction Installation Manual for FH series: 1
* General Compliance Information and Instructions for EU: 1
* Membership registration: 1
» Power source: 1 (male)
FH-XCN: 1
 Ferrite core for camera cable: 2
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1 Confirm the Package

1-2 3D Cameras and Related

paje|ay pue sesswe) Ag z-1

1-2-1 Camera

Appear-
ance

3D vision sensor 400 x 300 mm 400 to 600 mm FH-SMDA-
GS050B

1-2-2 Camera Cable

Type Field of vision Imaging area Model

elowe) |-z-

Appear-

Description Model
ance

Ethernet cable super bending resistance straight FHV-VNBX2
f’q Cable length: 5 m, 10 m oM™

Ethernet cable super bending resistance right-angle FHV-VNLBX2
/Q Cable length: 5m, 10 m oM™

Ethernet cable super bending resistance straight FHV-VNBX CIM*2
f’g Cable length: 3m, 5m, 10 m

Ethernet cable super bending resistance right-angle FHV-VNLBX
'/Q Cable length: 3m, 5m, 10 m OM™2

*1. Insert the cables length into [J in the model number as follows. 5m =5, 10 m = 10
*2.  Insert the cables length into [J in the model number as follows. 3m=3,5m=5,10 m =10
*3. This Cable has an L-shaped connector on the Camera end.

1-2-3 Camera I/O Cable

Appear- Description Model
ance
1/O cable super bending resistance straight FH-VSDX-BX
/o) Cable length: 3m, 5m, 10 m oM™
‘(O) /O cable super bending resistance right-angle™ FH-VSDX-LBX
Cable length: 3m, 5 m, 10 m oM™

*1. Insert the cables length into [ in the model number as follows. 3m=3,5m=5,10m =10
*2.  This Cable has an L-shaped connector on the Camera end.
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1 Confirm the Package

1-3 FH Application Software

|
A 3
Z::r Description Model
[ 3D Robot Vison Software Installer ™ FH-UM3D1

*1.  This product can be installed on the FH-5050 (version 6.40 or later).
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1 Confirm the Package

n u I
1-4 Calibration Target ;
| g
=
=
Appear- Description Model )
ance g
) Handeye Calibration Target FH-XCAL-R -
D
Camera Calibration Target FH-XCAL-S
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1 Confirm the Package

1-5 Sold Separately

1-5-1 Monitor

I Touch Panel Monitor and Cables

A a
ppear Description Model
ance
.' Touch Panel Monitor 12.1 inches (for FH Sensor Controllers) FH-MT12
A s
sl Description Model
ance
/@ DVI-Analog Conversion Cable for Touch Panel Monitor FH-VMDA M *1
= # | Cable length: 2m, 5mor 10 m
Sa
- RS-232C Cable for Touch Panel Monitor XW2z-0
JQ/ Cable length:2m, 5mor 10 m *2
7 gth: , OPP-1
USB Cable for Touch Panel Monitor FH-VUAB [OM *1
7 Cable length: 2 m or 5 m

*1. Insert the cables length into [J in the model number as follows.2m=2,5m=5,10 m=10
*2. Insert the cables length into CJCJJ in the model number as follows. 2 m = 200, 5 m = 500, 10 m = 010.

I LCD Monitor and Cable

Appear-

PP Description Model

ance

] LCD Monitor 8.4 inches for Box-type Controllers ! FZ-M08
LCD Monitor Cable FZ-VM 2M

« When you connect an LCD Monitor FZ-M08 to FH sensor controller, please FZ-VM 5M
use it in combination with a DVI-I -RGB Conversion Connector FH-VMRGB.

; DVI-I -RGB Conversion Connector FH-VMRGB
N

*1. It can be used in FH series.
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1 Confirm the Package

1-5-2  Lighting and Lighting Controller >
3,1
»
=2
o
Appear Description Model @
ance b
External Lighting - FLV Series %
- FL Series <
Lighting Control- | For FLV-Series Analog Lighting Controller FLV-ATC Series

ler (Required to

‘ control external

lighting from a
Controller)

For the method of setting the lighting controller, please refer to the respective instruction manual.

1-5-3 Accessories

Appear-

Jsjjonuo) bunybi pue bunybi z-g-|

ance Description Model
USB flash drive 2GB FZ-MEM2G
Y 4 8 GB FZ-MEMSG
16 GB FZ-MEM16G
SD card - 2GB HMC-SD292"
4 GB HMC-SD492"
Inquiry of purchase: 2GB NSD6-002GS(P1
Sales Agencies 1SEI
www.hagisol.com/dealer/ 4 GB NSD6-004GS(P1
Inquiry of specification: 1SE|
HAGIWARA Solutions Co., Ltd.
www.hagisol.com/support/

. USB/Monitor Switcher FZ-DU

Mouse - Driverless wired mouse -
(A mouse that requires the mouse driver to be installed is not supported.)
EtherCAT junction 3 ports Power supply voltage: Current GX-JC03
slaves 20.4 VDC to 28.8 VDC consump-
_— (24 VDC -15 % to +20 tion: 0.22

a 6 ports %) A GX-JC06

Industrial Switching 3 ports Failure detection: None | Current W4S1-03B
Hubs for EtherNet/IP consump-

——1 and Ethernet tion: 0.22
5 ports Failure detection: None | o W4S1-05B

Failure detection: Sup- W4S1-05C
ported

*1.  Not use on FH-L55J/FH-L55]-10.

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1) 1-7



1 Confirm the Package

1-5-4

Cable

I Parallel I/O Cables

Appear-
ance

Description

Model

Parallel /O Cable
Cable length: 2 m, 5mor 15 m

XW2Z-S013-00 "2

Parallel I/O Cable for Connector-terminal Conversion Unit *!
Cable length: 0.5 m, 1T m,1.5m,2m,3m,5m

XW2Zz-O0OOEE
*3

Connector-Terminal Block Conversion Units, General-purpose devices

XW2R-J34GD-T
*4

*1. 2 Cables are required for all I/O signals.

*2. Insert the cables length into [ in the model number as follows. 2m=2,5m=5,15m=15

*3. Insert the cables length into (I in the model number as follows. 0.5 m = 050, 1 m = 100, 1.5 m = 150, 2
m =200, 3 m =300, 5 m =500

*4. Insert the wiring method into [J in the model number as follows. Phillips screw = J, Slotted screw (rise up) =

E, Push-in spring = P

Refer to the XW2R Series catalog (Cat. No. GO77) for details.

I Recommended EtherCAT and EtherNet/IP Communications Cables

Use Straight STP (shielded twisted-pair) cable of category 5 or higher with double shielding (braiding
and aluminum foil tape) for EtherCAT.
Use Straight or cross STP (shielded twisted-pair) cable of category 5 or higher for EtherNet/IP.

Appear-
ance

Description

Model

For Ether-
CAT

Cable with Standard type Connectors on Both Ends (RJ45/
RJ45)
* Wire Gauge and Number of Pairs:
AWG27, 4-pair Cable
* Cable Sheath material:

LSZH ™

» Cable color:
Blue, Yellow, or Green

* Cables length:
02m,03m,05m,1m,1.5m,2m,3m,5m,7.5m, 10 m,
15 m,20m

XS6W-6LSZH8S
SOCM-Y

Cable with Rugged type Connectors on Both Ends (RJ45/RJ45)
* Wire Gauge and Number of Pairs:

AWG22, 2-pair Cable
* Cables length:

0.3m,05m1Tm,2m,3m,5m,10m, 15 m

XS5W-T421-
OMD-K

Cable with Rugged type Connectors on Both Ends (M12/RJ45)
* Wire Gauge and Number of Pairs:

AWG22, 2-pair Cable
* Cables length:

0.3m,05m,1m,2m,3m,5m,10 m, 15 m

XS5W-T421-
OMC-K
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1 Confirm the Package

Appear- Description Model ;
ance »
Cable with Rugged type Connectors on Both Ends (M12 L/RJ45) | XS5W-T422- %
* Wire Gauge and Number of Pairs: OMC-K 2
6‘ AWG22, 2-pair Cable 3
* Cables length: .::
0.3m,05m,1Tm2m,3m,5m,10m, 15 m
For Ether- | Wire Cables Hitachi Metals, Ltd. NETSTAR-C5E
- CAT and Gauge and SAB 0.5 x 4P CP
EtherNet/l | Number of *2
P Pairs: ; * I
- AWG24. 4. Kuramo Electric Co. KETH-SB *2 z
- pair Cable JMACS Japan Co.,Ltd. IETP-SB 2 g
RJ45 Con- | Panduit Corporation MPS588-C *2 ®
i nectors
Wire Cables Kuramo Electric Co. KETH-PSB-OMR
) Gauge and *3
: ’;“_mber of JMACS Japan Co. Ltd. PNET/B "3
A\e,l\llr;'zz, 2. | RJ45 As- | OMRON XS6G-T421-1
pair Cable | Sembly
Connector
For Ether- | Wire Cables Fujikura Ltd. F-LINK-E 0.5mm
) Net/IP Gauge and x 4P 4
Nu'rnber of |'RJ45 Con- | Panduit Corporation MPS588 *4
_ Pairs: nectors
0.5mm x
4P
*1. The lineup features Low Smoke Zero Halogen cables for in-cabinet use and PUR cables for out-of-cabinet

use.
*2.  We recommend you to use above cable for EtherCAT and EtherNet/IP, and RJ45 Connector together.
*3.  We recommend you to use above cable for EtherCAT and EtherNet/IP, and RJ45 Assembly Connector to-
gether.
*4.  We recommend you to use above cable for EtherNet/IP and RJ45 Connectors together.

M Precautions for Correct Use

Please be careful while cable processing, for EtherCAT, connectors on both ends should be
shield connected and for EtherNet/IP, connectors on only one end should be shield connected.
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2 Overview of FH series

2-1 Basic System of Measurement

An FH series Sensor Controller uses pre-built packages that contain all the processing tasks (for im-
age input, measurement processing, displays, outputs, etc.) that are required for vision inspections.
You arrange these packaged processes in order of execution of the vision inspection.

An FH series Sensor Controller executes vision inspections according to user-created flows.

@ Additional Information

In the FH series Sensor Controller, a flow that contains packaged processes that are arranged
in order of execution 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. (Refer to the Vision System FH series 3D Robot Vision
Application Construction Guide (Cat.No. Z446) and Vision System FH/FHV series User's
Manual (Cat.No. Z365).)
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I Concept of Measurement Processing

2 Overview of FH series

When the FH 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.

Camera

FH

PLC or other external device

Measurement
trigger

» Judgement
result

* Measured
values

v

Measurement flow

Image input
» |Image Input}---1-- from the
Camera

Measurement

-- - -processing of

the input image

Measurement

Output Unit |------results are
output.

The measurement flow is executed basically in
order of the unit numbers.

In the measurement flow, you can change the processing to execute based on the inspection results
or input conditions of the vision inspection.
You can use macro processing to execute pre-packaged processing items and functions in the FH to
create original programs. This allows you to create original measurement processes, display process-
ing, input and output processing, and settings dialog boxes that are custom-tailored to your applica-

tion.

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1)
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2 Overview of FH series

2-1-1

System Configuration

I The Example of a System Configuration

Camera cable

Vision System
FH Sensor Controller
FH-5050

3D vision sensor
FH-SMDA-GS050B //

Robot hand

&

Handeye calibration target
FH-XCAL-R

Camera calibration target
FH-XCAL-S

Camera cable

Straight Ethernet cable

FHV-VNBX2

(5 m, 10 m, min. bending radius: 40 mm)
FHV-VNBX

(3 m, 5m, 10 m, min. bending radius: 38 mm)
Right-angle Ethernet cable

FHV-VNLBX2

(5 m, 10 m, min. bending radius: 40 mm)
FHV-VNLBX

(3 m, 5m, 10 m, min. bending radius: 38 mm)

Camera I/O cable

Straight I/O cable

FH-VSDX-BX

(3m, 5m, 10 m, min. bending radius: 35 mm)
Right-angle I/0O cable

FH-VSDX-LBX

(3m, 5m, 10 m, min. bending radius: 35 mm)

Camera /O cable

Hand/vacuum
controller

Ethernet cable *1

Monitor cable

Cus =T
== P

g |

24VDC Power supply

Monitor

HUB (1000BASE)

" Robot D

<7

Robot controller

Touch panel cable

Eﬂ
Special cable for /0O 24VDC Power supply

=il

Robot development environment

Ethernet cable *1

Trigger input PLC for Lighting
sensor 1/0 control controller
NJ/NX/NY-series

l Controller

Use the monitor to check images
and display the condition-setting
menus.

LCD monitor

FZ-MO08 (8.4 inch)

Touch panel monitor
FH-MT12 (12.1 inch)

Monitor cable

FH-VMDA
(2m, 5m, 10 m, min. bending
radius 36 mm)

Touch panel cable

FH-VUAB
(USB type, 2 m, 5 m, min. bending
radius: 25 mm)

XW2Z-oooPP-1
(R$-232C type, 2 m, 5m, 10 m, min.
bending radius: 59 mm)

Power Supply

The power supply connected to FH Sensor
Controller varies depending on the number of
connected cameras and types for various
consumption current types. Use is accordingly.
Recommended Model by OMRON:

S8VK-G series/S8VS series

The power supply connected to 3D vision sensor

varies for appropriate consumption current types.

Use is accordingly.

Recommended Model by OMRON:
S8V-NFS206 or equivalent products

Peripheral Device

USB flash drive SD Memory Card

FZ-MEM2G HMC-SD292
FZ-MEM8G HMC-SD492
FZ-MEM16G NSD6-002GS(P11SEI
NSD6-004GS(P11SEI
Switcher

In case of switching multiple of sensor controllers
with a single monitor or touch panel monitor,
please make sure to use an appropriate product.
Recommended model by OMRON: FZ-DU

Input Device

Mouse, track ball
(Commercially available USB devices)

[ FH Application Software ]

3D Robot Vison Software Installer
FH-UM3D1

*1. To use STP (shielded twisted-pair) cable of category 5 or higher for Ethernet and RJ45 connector.
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2 Overview of FH series

2-2 Flow of Use Procedure

ronment on page 4-1
Section 5 Setup and Wiring on page

| II\)
N

L

The following table shows the flow for using the FH. g
o

&

Procedure Description Reference %
Preparations Installation and Wiring Section 4 Handling and Installation Envi- §
2

c

3

5-1

!

Turning ON Power 5-1 When turning ON and OFF on page
5-2

!

Language Selection in Dialog Box (only Vision System FH series 3D Robot Vision

when the Sensor Controller is started for Application Construction Guide (Cat.No.

the first time) Z446) and Vision System FH/FHV series
User's Manual (Cat.No. Z365)

!

Main Window (Layout 0) Display Vision System FH series 3D Robot Vision
Application Construction Guide (Cat.No.
Z446) and Vision System FH/FHV series
User's Manual (Cat.No. Z365)

!

Camera Adjustments (Display the settings | Vision System FH series 3D Robot Vision
dialog box for a Camera Image Input proc- | Application Construction Guide (Cat.No.
essing item.) Z446) and Vision System FH/FHV series
User's Manual (Cat.No. Z365)

!
Select Tool - System settings, and then Vision System FH series 3D Robot Vision
under Startup setting, set the settings for | Application Construction Guide (Cat.No.

Basic, Communication, and Operation Z446) and Vision System FH/FHV series
mode. User's Manual (Cat.No. Z365)

!

Click the Data save button, and then select | Vision System FH series 3D Robot Vision
Function - System restart. Application Construction Guide (Cat.No.

Z446) and Vision System FH/FHV series
User's Manual (Cat.No. Z365)

!

Select Tool - System settings, and then Vision System FH series 3D Robot Vision

set the settings for Camera, Application Construction Guide (Cat.No.

Communication and Other. Z446) and Vision System FH/FHV series
User's Manual (Cat.No. Z365)

!

Click the Data save button. Vision System FH series 3D Robot Vision

Application Construction Guide (Cat.No.
Z446) and Vision System FH/FHV series
User's Manual (Cat.No. Z365)
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2 Overview of FH series

Procedure

Description

Reference

Scene Editing

In the Main Window (layout 0), edit the

measurement flow.

* Register processing items.

» Set the properties for each processing
item.

Vision System FH series 3D Robot Vision
Application Construction Guide (Cat.No.
Z446) and Vision System FH/FHV series
User's Manual (Cat.No. Z365)

!

Click the Data save button.

Vision System FH series 3D Robot Vision
Application Construction Guide (Cat.No.
Z446) and Vision System FH/FHV series
User's Manual (Cat.No. Z365)

1
Testing Execute test measurements. Vision System FH series 3D Robot Vision
(In the Main Window (layout 0), click the Application Construction Guide (Cat.No.
Measure button.) Z446) and Vision System FH/FHV series
User's Manual (Cat.No. Z365)
!
Adjust the parameters for each processing | Vision System FH series Processing ltem
item. Function Reference Manual for 3D Robot
Vision (Cat. No. Z445) and Vision System
FH/FHYV series Processing Item Function
Reference Manual (Cat. No. Z341)
!
Click the Data save button. Vision System FH series 3D Robot Vision
Application Construction Guide (Cat.No.
Z446) and Vision System FH/FHV series
User's Manual (Cat.No. Z365)
!
Measuring (Opera- | In the Main Window (layout 0), click the Vision System FH series 3D Robot Vision
tion) Switch layout button, and then select Application Construction Guide (Cat.No.
Main Window (Layout 1). Z446) and Vision System FH/FHV series
User's Manual (Cat.No. Z365)
!
In the Main Window (layout 1), check the Vision System FH/FHV series User's Man-
communications with the PLC. ual for Communications Settings (Cat. No.
Z342)
!
In the Main Window (layout 1), execute Vision System FH/FHV series User's Man-
commands from the PLC, such as meas- ual for Communications Settings (Cat. No.
urement trigger commands. 7342)
!
Management and Save and analyze measurement data and | Vision System FH series 3D Robot Vision
Analysis images. Application Construction Guide (Cat.No.

Z446) and Vision System FH/FHV series
User's Manual (Cat.No. Z365)

2-6
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3 Configuration

3-1 Sensor Controller

3-1-1  FH-5050

I Specification

@ FH-5050 for 3D Robot Vision

Series FH-5000 Series
Type High-speed, Large-capacity Controller(4 cores)
Model FH-5050
Controller Type Box type
Parallel 10O polarity NPN/PNP (common)
Main Functions | Operation Mode | Standard Yes
Double Speed No
Multi-input
Non-stop ad- No
justment mode
Multi-line ran- No
dom-trigger
mode
Parallel Processing Yes

Number of Connectable Camera

1 (Connect to the Ethernet port.)

Supported Camera

FH-SMDA-GS050B

Possible Number of Logging Im-
ages to Sensor Controller

Both 3D and 2D imaging: Up to 14 images
3D imaging only, 2D imaging only: Up to 29 images

Possible Number of Scenes

Approximately 10 scenes
(Varies depending on usage conditions.)

Operating on Ul | USB Mouse

Yes (wired USB and driver is unnecessary type)

Touch Panel Yes (RS-232C/USB connection: FH-MT12)
Setup Create the processing flow using Flow editing.
Language Japanese, English
External Inter- Serial Communication RS-232C x 1

face

Ethernet Com- | Protocol

Non-procedure (TCP/UDP)

munication I/F

1000BASE-T x 2

EtherNet/IP Communication

Yes (Target/Ethernet port)

PROFINET Communication

* Yes (Slave/Ethernet port)
* Conformance class A

EtherCAT Communication

Yes (slave)

Parallel I/O0

9 inputs/22 outputs

Encoder Interface

Not supported.

Monitor Interface

DVI-I output (Analog RGB & DVI-D single link) x 1

USB I/F

USB2.0 host x 2 (BUS Power: 5 V/0.5 A per port)
USB3.0 host x 2 (BUS Power: 5 V/0.9 A per port)
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3 Configuration

Series FH-5000 Series
Type High-speed, Large-capacity Controller(4 cores)
Model FH-5050
SD Card I/F SDHC x 1
Indicator Lamps | Main POWER: Green
ERROR: Red
RUN: Green Q@
ACCESS: Yellow o
Ethernet NET RUN1: Green 2
LINK/ACT1: Yellow o
NET RUN2: Green S
LINK/ACT2: Yellow S
SD Card SD POWER: Green |
SD BUSY: Yellow
EtherCAT ECAT RUN: Green

LINK/ACT IN: Green
LINK/ACT OUT: Green

ECAT ERR: Red ;
Supply Voltage 20.4 VDC to 26.4 VDC E
Current consumption 4.2A max. §
Built-in FAN Yes °©
Usage Environ- | Ambient temperature range Operating: 0°C to +45°C
ment Storage: -20 to +65°C (with no icing or condensa-
tion)
Ambient humidity range Operating and storage: 35 to 85% (with no conden-
sation)
Ambient atmosphere No corrosive gases
Vibration tolerance Oscillation frequency: 10 to 150 Hz, Half amplitude:

0.1 mm, Acceleration: 15 m/s2

Sweep time: 8 minute/count, Sweep count: 10, Vi-
bration direction: up and down/front and behind/left
and right

Shock resistance Impact force: 150 m/s2
Test direction: up and down/front and behind/left and
right

Noise immunity | Fast Transient |+ DC power:

Burst Direct infusion: 2 kV, Pulse rising: 5 ns, Pulse
width: 50 ns, Burst continuation time: 15 ms/0.75
ms, Period: 300 ms, Application time: 1 min.

* 1/O line:

Direct infusion: 1 kV, Pulse rising: 5 ns, Pulse
width: 50 ns, Burst continuation time: 15 ms/0.75
ms, Period: 300 ms, Application time: 1 min.

Grounding Class D grounding (100 Q or less grounding resist-

ance) !
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3 Configuration

Series FH-5000 Series
Type High-speed, Large-capacity Controller(4 cores)
Model FH-5050
External Fea- Dimensions 190 mm x 115 mm x 182.5 mm
tures Note Height: Including the rubber at the base.
Weight Approx.3.4kg
Degree of protection IEC60529 1P20
Case material Cover: zinc-plated steel plate, Side plate: aluminum
(A6063)

*1. Existing the third class grounding
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3 Configuration

I Component Names and Functions

=1 &

I SE,

VA

U

Mo =

% o s | >
I —

Loman [H>

—

e | — |
al-id| @l

g %

==

o ] K
L -m-'/ ,) 0

\
\

LT

Connector name

Description

(A)

SD memory card
installation con-
nector

Install the SD memory card. Do not plug or unplug the SD memory card during
measurement operation. Otherwise measurement time may be affected or data
may be destroyed.

(B)

Ethernet connec-
tor

Connect an Ethernet device.

EtherNst~ EtherCAT
Upper port : P o
Ethernet port ﬂ]
LINK/| LINK/ACT
ACT? IN

Lower port :

Ethernet port, EtherNet/IP port, and PROFINET port st/ == | ™6
are sharing use. l:-. EcAT f.]

LINK/
ACTZ| = ERR

Connect the camera cable (Ethernet cable FHV-VNLIBX: sold separately) to the
upper port.

(©)

USB connector

Connect a USB device.
Do not plug or unplug it during measurement. Otherwise measurement time may
be affected or data may be destroyed.

Left ports: USB2.0
Right ports: USB3.0

The USB3.0 interface has a higher bus power supply
capability than the USB2.0 interface, and you can expect
more stable operation with it.

Also, when used in combination with a USB3.0 device, you
can expect higher transfer speed than USB2.0.
Be sure to give priority to using the USB3.0 interface.

(D)

RS-232C connec-
tor

Connect an external device such as a touch panel monitor.

(E)

DVI-I connector

Connect a monitor.

(F)

I/O (Parallel) con-
nector (control
lines, data lines)

Connect the controller to external devices such as a sync sensor and PLC.

(G)

EtherCAT address
setup volume

Used to set a station address (00 to 99) as an EtherCAT communication device.

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1) 3-5
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3 Configuration

Connector name

Description

(H)

EtherCAT commu-
nication connector
(IN)

Connect the opposed EtherCAT device.

) EtherCAT commu- | Connect the opposed EtherCAT device.
nication connector
(OUT)

J) Encoder connec- | Not supported.
tor

(K) Camera connec- Not supported.

tor

Do not connect cameras.

(L)

Power supply ter-
minal connector

Connect a DC power supply. Wire the FH Sensor Controller independently on
other devices.

Wire the ground line. Be sure to ground the FH Sensor Controller alone.

Use an attachment power terminal (male) for installation. For details, refer to
5-3 Sensor Controller Installation on page 5-5.

=

(A)\ r R
(B)—L_J—¢] Fiennon 1’;"":
©)—_ T Fan > s
(D) — 1 FlAccess 287%10
(E) —1 - SD PWR 33
] J1sDBUSY 1234
(F) 0 5
9§e><1
EtherNet- EtherCATq
(K) RONTE
(L) ——r— e
M)—L_| ACTT
L
(N)\\. RUN2
N
ACT2
LED name Description
(A) POWER LED Lit while power is ON.
B) ERROR LED Lit when an error has occurred.
(C) RUN LED Lit while the layout turned on output setting is displayed.
(D) ACCESS LED Blinks while the internal nonvolatile memory is accessed.
(E) SD POWER LED | Lit while power is supplied to the SD memory card and the card is usable.
(F) SD BUSY LED Blinks while the SD memory card is accessed.
(G) EtherCAT RUN Lit while EtherCAT communications are usable.

LED

(H) EtherCAT Lit when connected with an EtherCAT device, and blinks while performing com-
LINK/ACT IN LED | munications.

) EtherCAT Lit when connected with an EtherCAT device, and blinks while performing com-
LINK/ACT OUT munications.
LED

()

EtherCAT ERR
LED

Lit when EtherCAT communications have become abnormal.

3-6
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3 Configuration

LED name Description
(K) Ethernet NET Lit while Ethernet communications are usable.
RUN1 LED
(L) Ethernet LINK/ Lit when connected with an Ethernet device, and blinks while performing com-
ACT1LED munications.
(M) Ethernet NET Lit while Ethernet communications are usable.
RUN2 LED
(N) Ethernet LINK/ Lit when connected with an Ethernet device, and blinks while performing com-
ACT2 LED munications.

| EthercCAT status indicator LED

Detailed LED specifications are given below.

LED name Color Status Contents
ECAT RUN Green OFF Initialization status
Blinking Pre-Operational status
Single flash Safe-Operational status
ON Operational status
ECAT ERROR Red OFF No error
Blinking Communication setting error or PDO mapping
error
Single flash Synchronization error or communications data
error
Double flash Application WDT timeout
ON PDI WDT timeout
L/AIN Green OFF Link not established in physical layer
Flickering In operation after establishing link
ON Link established in physical layer
L/A OUT Green OFF Link not established in physical layer
Flickering In operation after establishing link
ON Link established in physical layer
50 ms
—
ON
~ - AR
OFF —
ON —
Blinking
200 ms | 200 ms
OFF —
ON
Single flash 1000 ms
200 ms 200 ms
OFF —
ON
Double flash 1000 ms
200 ms | 200 ms | 200 ms |7
OFF —

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1)
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3 Configuration

I Dimensions

Sensor Controllers
FH-series Box-type
FH-5050

eed | [T,

Four, M4 mounting holes

with a depth of 4.5 mm Four, M4 mounting holes

with a depth of 4.5 mm

®e ® ©
0 ‘
i
©
— B ol — d
< oo | @ Slx EE
- = ! I -
e © =]
2 } FJ HRCQRRDOO0Rm
Y . | i
© § : & i I e T ]
143 19.5 19.2
118 201
Four, M3 mounting holes
with a depth of 4.5 mm
(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 Camera and Cables

3-2-1 3D Vision Sensor

I Specification

Model

FH-SMDA-GS050B

Image elements

CMOS image elements

Color/Monochrome

Monochrome

Effective pixels

1296(H) x 972(V)

Shutter function

Electronic shutter, Shutter speeds can be set from 1 ms to 50 ms.

Measurement range

400 x 300 x 200 mm

w
i
N
o
1)
3
[}
=
1
Q
3
Q
O
)
g
[
”n

(X.Y.2) %
Installation distance WD: 400 mm é
Lighting | Lighting color | blue =
for 2D LED class Group 2 (IEC62471) a
Lighting | Lighting color | blue 3
for3D | LED class Group 2 (IEC62471) S
Indicator Lamps PWR: Green

LINK: Green

ACT: Yellow

WARM UP: Yellow

ERR: Red
External | FH controller GigE (1000BASE-T) x 1
I/F connection 100Base cannot be used.

PoE is not available.

Power supply,
Input / output

Power supply: DC24V
1/0O: -

Warming up time

15 minutes or less

Supply Voltage

21.6 VDC to 26.4 VDC (24VDC * 10%)

Current consumption

2A max.

Vibration tolerance

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

Shock resistance

Impact force: 150 m/s2, Test direction: up and down/front and behind/left and right

Ambient temperature
range

Operating: 0°C to +40°C
Storage: -25 to +60°C (with no icing or condensation)

Ambient humidity range

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

Ambient atmosphere

No corrosive gases

Grounding

Class D grounding (100 Q or less grounding resistance)”

Dimensions

53 mm x 110 mm x 77 mm (Excluding protrusions and connectors)

Degree of protection

IEC60529 1P60

Material Aluminium (A5052)
Weight Approx. 570g
Accessories * Instruction Sheet

* General Compliance Information and Instructions for EU

*1. Existing the third class grounding
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3 Configuration

M Precautions for Correct Use

» This camera cannot be used as a measuring instrument, because it is not an absolute dis-
tance. Use in combination with robot calibration.

« If there are slight unevennesses, it cannot be recognized. There must consist of a surface of
20 x 20 mm or more

* The minimum recognition workpiece thickness is 5 mm or more.

« If the surface is strongly glossy and the reflection is strong, it cannot be recognized.

I Component Names and Functions

Name Description
1 2D lighting unit Lighting for 2D measurement is arranged to illuminate the light.
2 3D lighting unit Pattern lighting for 3D measurement is arranged to illuminate the light.
3 Imaging unit Captures images.
4 | Connector for camera | Use this connector when connecting the camera with a power supply using a

1/0 cable camera /O cable.
Dedicated camera I/O cable: FH-VSDX-BX / FH-VSDX-LBX)

5 Connector for camera Use this connector when connecting the camera with a FH sensor controller us-
cable (Ethernet cable) | ing an camera cable (Ethernet cable).

Dedicated camera cable (Ethernet cable): FHV-VNBX2 / FHV-VNLBX2 / FHV-
VNBX / FHV-VNLBX)

6 Operation | PWR Lights while power is supplied.
indicator (Green)

LINK Lights when connected with Ethernet equipment.

(Green)

ACT (Yel- | Blinks while communicating with an Ethernet device.

low)

WARM Lights from startup to completion of warming up. Turns off after warming up.

UP (Yel-

low)

ERR Lights when an error occurs.

(Red) For the error (system error), refer to the Camera Image Input AOS in the Vision

System FH series Processing Item Function Reference Manual for 3D Robot
Vision (Cat. No. Z445).
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3 Configuration

I Dimensions

98 14.6
4-45dia.
O O 98+0.2
4-M4
e
A p N
v A~y F
(%)
= A S o
3 3
- 5
& R - _ 2 « & ;
@ o
; ; g Mounting screw holes g_
i O
V)
g
) ®
o) (7]
110 15
Ether Connector 10 Connector
&
n
7 LS N S — -
w
O
<
o ®,
Optical Axis 10 o)
« =
3
w
2 8 g
[0}
[T T [T T of [T [ g

40
Optical Axis

(Unit: mm)
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3 Configuration

I Measurement Range and Field of View

eMeasurement range eMeasurement position
Top
Measurement position Al
- o o
Measurement position
R
z:15mm
o o
400 mm
Front
Measurement position | I I
10 |
Y: 25 mm
Z: 200 mm 1T T T 11
ﬁ 300 mm X: 35 mm
X: 400 mm

Measurement range (X,Y,Z)| 400x300x200 mm
WD 400 mm
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3 Configuration

3-2-2 Camera Cable

I Specification

» Camera cable (Ethernet, straight)

w
Item FHV-VNBX2 5M FHV-VNBX2 10M 5
Cable length 5m 10m 3
Cable type Bending resistance cable ;
Connector type Straight connector g
Outer diameter 6.6 + 0.7 mm dia. %
Min. bending radius 40 mm ?
Usage environ- | Ambient temper- | Operating: -10 to +70°C, Storage: -25 to +85°C (with no icing or conden-
ment ature range sation)
Ambient humidi- | Operating & Storage: 0 to 93% (With no condensation)
ty range w
Ambient atmos- | No corrosive gases B
phere %Q
Vibration toler- Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di- g
ance rection: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times g
Shock resist- Impact force: 150 m/s2, Test direction: 6 directions, three time each (up/ ®
ance down, front/behind, left/right)
Material Mold part: PVC, Sheath part: PVC
Weight Approx. 390 g | Approx. 730 g
Item FHV-VNBX 3M FHV-VNBX 5M FHV-VNBX 10M
Cable length 3m 5m 10m
Cable type Bending resistance cable
Connector type Straight connector
Outer diameter 6.3 + 0.6 mm dia.
Min. bending radius 38 mm

Usage environ- | Ambient temper- | Operating: -30 to +80°C, Storage: -30 to +100°C (with no icing or conden-
ment ature range sation)
Ambient humidi- | Operating & Storage: 0 to 93% (With no condensation)
ty range
Ambient atmos- | No corrosive gases
phere
Vibration toler- Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di-
ance rection: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times
Shock resist- Impact force: 150 m/s?, Test direction: 6 directions, three time each (up/
ance down, front/behind, left/right)
Material Mold part: Nylon, Thermoplastic polyurethane, Sheath part: Low friction
PVC
Weight Approx. 220 g | Approx. 330 g Approx. 590 g

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1)
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3 Configuration

« Camera cable (Ethernet, right angle)

Item

FHV-VNLBX2 5M FHV-VNLBX2 10M

Cable length

5m 10m

Cable type

Bending resistance cable

Connector type

Right angle connector

Outer diameter

6.6 + 0.7 mm dia.

Min. bending radius

40 mm

Usage environ-

Ambient temper-

Operating: -10 to +70°C, Storage: -25 to +85°C (with no icing or conden-

ment ature range sation)
Ambient humidi- | Operating & Storage: 0 to 93% (With no condensation)
ty range
Ambient atmos- | No corrosive gases
phere
Vibration toler- Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di-
ance 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: PVC, Sheath part: PVC
Weight Approx. 390 g | Approx. 730 g
Item FHV-VNLBX 3M FHV-VNLBX 5M FHV-VNLBX 10M
Cable length 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 environ-

Ambient temper-

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

ment ature range sation)
Ambient humidi- | Operating & Storage: 0 to 93% (With no condensation)
ty range
Ambient atmos- | No corrosive gases
phere
Vibration toler- Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di-
ance 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: Low friction

PVC
Weight Approx. 220 g | Approx. 330 g Approx. 590 g
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3 Configuration

I Dimensions

» Ethernet cable (straight)

FHV-VNBX2
d X 54 L*1 46
T N @
2= N
_ [ T
Y
5 g 3
© o
© o
&
y \
— —
(Unit: mm) S
*1. Cable lengths (L) are 5 m/10 m. 3
5
o)
FHV-VNBX o
&
58.3 L*1 53.5 ()
21
]| il
g3 ©
ﬂﬂﬂ [ 1 ﬂ ﬂ ﬂ L EE ,@7
000 L1H H [ Uallal o |
(Unit: mm)

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

« Ethernet cable (right angle)
FHV-VNLBX2

L*1 46

39

I
[ T71 | ‘ )J
(Unit: mm)
*1. Cable lengths (L) are 5 m/10 m.
FHV-VNLBX
46 L*1 53.5 ‘
T H 1 | 5A5A g
//LLM i Unll [
M12 x 1
15 dia.
A= IR ]
(Unit: mm)

*1. Cable lengths (L) are 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

3-2-3 Camera I/O Cable

I Specification

» Camera I/O cable (straight)

w
Item FH-VSDX-BX 3M FH-VSDX-BX 5M FH-VSDX-BX 10M 5
Cable length 3m 5m 10m 3
Cable type Bending resistance cable ;
Connector type Straight connector g
Size AWG26 Z
Outer diameter 5.8 mm dia. ’
Min. bending radius 35 mm
Usage environ- | Ambient temper- | Operating: 0°C to +80°C, Storage: -20 to +80°C (with no icing or conden-
ment ature range sation)
Ambient humidi- | Operating & Storage: 0 to 93% (With no condensation) z
ty range g
Ambient atmos- | No corrosive gases g
phere g
Vibration toler- Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di- 3
ance rection: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times g
Shock resist- Impact force: 150 m/s?, Test direction: 6 directions, three time each (up/ ®
ance down, front/behind, left/right)
Material Shell: Zinc alloy, brass, Sheath part: oil-resistant and heat-resistant poly-
vinyl chloride
Weight Approx. 220 g | Approx. 320 g Approx. 570 g

» Camera I/O cable (right angle)

Item FH-VSDX-LBX 3M FH-VSDX-LBX 5M FH-VSDX-LBX 10M
Cable length 3m 5m 10m
Cable type Bending resistance cable
Connector type Right angle connector
Size AWG26
Outer diameter 5.8 mm dia.
Min. bending radius 35 mm

Usage environ- | Ambient temper- | Operating: 0°C to +80°C, Storage: -20 to +80°C (with no icing or conden-
ment ature range sation)
Ambient humidi- | Operating & Storage: 0 to 93% (With no condensation)
ty range
Ambient atmos- | No corrosive gases
phere
Vibration toler- Oscillation frequency: 10 to 150Hz, Half amplitude: 0.35 mm, Vibration di-
ance rection: X/Y/Z, Sweep time: 8 minutes/count, Sweep count: 10 times
Shock resist- Impact force: 150 m/s?, Test direction: 6 directions, three time each (up/
ance down, front/behind, left/right)
Material Shell: Zinc alloy, brass, Sheath part: oil-resistant and heat-resistant poly-
vinyl chloride
Weight Approx. 230 g | Approx. 330 g Approx. 580 g

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1)
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3 Configuration

3-18

I Dimensions

» Camera I/O cable (straight)

5545

(50)

*1. Cable lengths (L) are 3 m/5 m/10 m.
» Camera I/O cable (right angle)

L

30

Shield)
Green)
Brown)
Blue)

(
(
(
(

5545

(50)

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

@ Additional Information

30

(Shield)
(Green)
(Brown)
(Black)

(Unit: mm)

(Unit: mm)

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 Calibration Target

I Specification

&
Model FH-XCAL-R FH-XCAL-S 32
Name HandEye calibration target Camera calibration target §
Ambient tempera- -25 to +65°C (with no icing or condensation) S
ture range g
Ambient humidity 35 to 85% (with no condensation) &
range
Ambient atmos- No corrosive gases
phere

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

Shock resistance Impact force: 150 m/s2, Test direction: up and down/front and behind/left and right
Dimensions 65 mm x 55 mm x 42.4 mm 350 mm x 470 mm x 25 mm
Material ABS Aluminium

Weight Approx. 50 g Approx. 1,400 g

Accessories - -

I Dimensions

» HandEye calibration target (FH-XCAL-R)

C

__20dia.

55

/_\

(Unit: mm)
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3 Configuration

Camera calibration target (FH-XCAL-S)

440 (painted area) . 22, 3

- &
4-C5 w®®

2X2-M4X8 flat head screw

310 (painted area)
326
350
60
66

6dia.

OO OO OO0 O
O O OO OO0 O0
O O OO O OO0
OO OO OO0 O0
O O OO OO0 O0
O O OO OO0 O0
OO0 OO0 O OO0
OO OO OO0 O0
O O OO O OO0

[] © 0 O 0O O 0 O

446+0.2

446
470

) Handle THA-31SUS-No.3-3881(X2
71
ﬂ 4-M5 Mounting screw holes

‘ 454 ‘

326+0.2

(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 Touch Panel Monitor and Cable

Touch Panel Monitor of FH-MT12 is connectable with FH Sensor Controller whose software is Ver.

5.32 or later.

For connection of Touch Panel Monitor and FH Sensor Controller, the monitor cable for video and
touch panel cable are necessary.

Precautions for Safe Use

About connection of Sensor Controller and FH-MT12.

» Do not ground the plus (+) terminal of the 24 VDC power source when the Sensor Controller
is connected to the FH-MT12 with a USB cable. Doing so may cause a short circuit of the
internal circuit, resulting in a malfunction.

I Touch Panel Monitor

@ Specification

Model FH-MT12
Major Func- | Display area 12.1 inch
tion Resolution 1024 (V) x 768 (H)
Number of color 16,200,000 colors (8 bit/color)
Brightness 500 cd/m? (Typ)
Contrast Ratio 700 : 1 (Typ)
Viewing angle Horizontal (left and right): -80° to 80° (typ)
Vertical (top and bottom): -70° to 70° (typ)
Backlight Unit LED, edge-light
Backlight lifetime About 100,000 hour
Touch panel 4 wire resistive touch screen
External in- Video input analog RGB
terface Touch panel signal USB, RS-232C
Ratings Supply Voltage 24 VDC £10 %
Current consumption 05A
Insulation resistance Between DC power supply and Touch Panel Monitor FG: 20
MQ or higher (rated voltage 250 V)
Usage Envi- | Ambient temperature range | Operating: 0 to +50°C, Storage: -20 to +65°C (with no icing
ronment or condensation)
Ambient humidity range Operating and Storage: 20 to 90% (with no icing or conden-
sation)
Ambient atmosphere No corrosive gases
Vibration tolerance 10 to 150 Hz, one-side amplitude 0.1 mm (Max. acceleration
15 m/s2), 10 times for 8 minutes for each three direction
Degree of protection Panel mounting: IP65 on the front
Operation Touch pen
Structure Mounting Panel mounting, VESA mounting
Weight Approx. 2.4 kg

Case material

Front panel: PC/PBT, Front Sheet: PET, Rear case: SUS

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1)
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3 Configuration

3-22

I Component Names and Functions

eFront view

— (1) LED indicator lamp

eRear view —(2) VESA mounting hole pitch 75 mm (M4)

(3) VESA mounting hole pitch 100 mm (M4)
@ ®
Oe ®
= ® _ []
5 T
|
|
L J
® e ®
] e = e @
. ®
e LU
T

eConnection terminal

(8) RS-232C —
(9) USB (TypeB)
|

(4) USB retaining bracket (5) Power supply terminal

—— (7) OSD Menu button
~ (6) Monitor connector E@jﬂ
(analog RGB) i -
(12) Mounting Brackets

- (11) Touch pen holder

= (10) Touch pen

Name

Description

(1)

LED indicator lamp

Lit up green when power is ON.
Lit up orange when video signal is no input.
Unlit when power is OFF.

(2) VESA mounting hole (M4) Mounting hole for VESA 75 mm x 75 mm.
(3) VESA mounting hole (M4) Mounting hole for VESA 100 mm x 100 mm.
(4) USB retaining bracket Retaining bracket for USB cable.

(5) Power supply terminal Connect a 24 VDC power supply.

(6) Monitor connector (analog Connect a monitor cable for analog RGB.

RGB)

)

OSD Menu button

The button to activate the OSD menu.

(8) RS-232C Connect a serial communication port for touch panel communication.
9) USB (TypeB) Connect a USB port (Type B) for touch panel communication.
(10) Touch pen Use for operation of touch panel.

(11)

Touch pen holder

Put touch pen in it when not using.
Paste it on the monitor by double-sided tape.

(12)

Mounting Brackets

Use them to mount the panel.

For operation at launch OSD, refer to the Model FH-MT12 INSTRUCTION SHEET.

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1)



3 Configuration

I Touch Panel Monitor Cable

Normally, use the USB cable as a connection cable for Touch Panel Monitor.

Use the RS-232C cable as a connection cable for Touch Panel Monitor in the following cases.

* When Touch Panel Monitor is taken apart 5 m or more from FH Sensor Controller.

» When the USB port of the FH Sensor Controller is used for other /O connection and cannot be used
for Touch Panel communications.

@ Specification

a|geo pue JoJUO |[oued Yyonoj p-¢

Model FH-VMDA (2m) FH-VUAB (2m) XW2Z-200PP-1 (2m)
Cable type DVI-Analog Conversion USB Cable RS-232C Cable
Cable
Vibration (resist- 10 to 150 Hz, Single amplitude 0.1 mm, 10 times for 8 minutes for each three direction

ance)

Ambient tempera- Operating Condition: 0 to +50°C, Storage Condition: -10 to +60°C (with no icing or
ture range condensation)

Ambient humidity Operating and Storage: 35 to 85% (with no condensation)

range

Ambient atmos- No corrosive gases

phere

Material Cable outer sheath, Connector: PVC Cable outer sheath: PVC,
Connector: ABS/Ni Plating

Minimum bending 36 mm 25 mm 59 mm

radius

Weight Approx. 220g Approx. 75g Approx. 162g

I Connection Example

@ USB Connection (Cable Length Up to 5 m)

Connect a cable to an arbitrary
USB port of the Sensor Controller.

FH-MT12

Sensor Controller
Analog RGB USB
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3 Configuration

® RS-232C Connection (Cable Length Up to 10 m)

Touch panel cable(RS-232C):
XW2z-O00PP-1

ez

FH-MT12

DVI-I
AnalogRGB ~ RS-232C Sensor Controller

A video signal cable and an operation signal cable are required to connect the Touch Panel Moni-

tor.
Signal Cable 2m 5m 10 m
Video signal DVI-Analog Conversion Cable OK OK OK
Touch panel operation USB Cable OK OK -
signal RS-232C Cable OK OK OK
| Wiring

The power terminal block for the Touch Panel Monitor is located on the back of it.
Connect a power supply of 24 VDC there.

M4

0L
24 VDC
Recommended model
Power supply| by OMRON:
24 VDC S8VS-03024

Indication on the
power terminal Name Function
block
DC input terminal
+ (+V)I Pu I Connect to the DC output terminal (+V) of 24 VDC power.
DC input terminal (-
- v) npu inal ( Connect to the DC output terminal (-V) of 24 VDC power.
FG (Functional Connect to the earth.
I grounding terminal) | Functional grounding is done to protect device and system func-
— tions, including prevention of noise from external sources, or pre-
vention of noise from devices or equipment that could have harm-
ful effects on other devices or equipment

» Wire the power supply wires as short as possible. (Max.2 m)
 If UL's certification is required, use a UL class Il power supply.
» Use the cables and crimping terminals with the specified dimensions.
Do not directly connect an electric wire that is simply twisted to the terminal block.
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3 Configuration

- Recommended wire size: AWG 13 to 22 (0.326 to 2.62 mm?)
- Terminal screw: M4 (Tightening torque: 1.0 Nem)

- Crimping Terminal
8.0 mm max]:@:': 8.0 mm max@]:':

I Dimensions

® Touch Panel Monitor

30 262 (30)
1.74 3065 £05 174

gk =

585

o Gl
8-M4 EFFECTIVE SCREW LENGTH6
322 MOUNTING PLATE 100
161 19 __ THICKNESS 16-4.8 75
[375,,
= {&} {®}
% 5 Jl% \? ® |
5 - - ] @ [ ] [] ®)
) g T
o bl ® e o ®
8 . g . L o [k
i i m, =l
1= re‘t FO‘\
il
g
(Unit: mm)
Note:
1. Panel thickness: 1.6 to 4.8 mm
2. No burr allowed
@ DVI-Analog Conversion Cable for Touch Panel Monitor: FH-VMDA
L™
455 4515
= ‘1012
Hinsea
17-pin DVI connector 15-pin D-SUB connector
*1. Cable is available in 2 m/5 m/10 m.
(Unit: mm)

® RS-232C Cable for Touch Panel Monitor: XW2Z-111PP-1

= af o]
B -
Le) 3 o]

9-pin D-SUB connector 9-pin D-SUB connector
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3 Configuration

*1. Cable is available in 2 m/5 m/10 m.
(Unit: mm)

® USB Cable for Touch Panel Monitor: FH-VUAB

L

1240205 455
1 1042
4585 124025

e CEFE T Eg@m

18 max. 4-pin USB B type connector/ 10.5 max.

11.5 max.

4-pin USB A type connector

*1. Cable is available in 2 m/5 m.
(Unit: mm)
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3 Configuration

3-5 LCD and Cable

I Specification

w

e LCD Monitor &

o

Model FZ-M08 5

Size 8.4 inches &

Type Liquid crystal color TFT 2
Resolution 1,024 x 768 dots

Input signal Analog RGB video input 1 channel

Supply Voltage 21.6t0 26.4 VDC

Current consumption

Approx. 0.7 A max.

Ambient temperature
range

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

Ambient humidity range

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

Weight

Approx. 1.2kg

Accessories

Instruction Sheet and 4 mounting brackets

® LCD Monitor Cable

Model

FZ-VM

Vibration (resistance)

10 to 150 Hz, Single amplitude 0.15 mm, 3 directions, 8 strokes, 4 times

Ambient temperature
range

Operation: 0 to +50°C, Storage: -20 to +65°C (with no icing or condensation)

Ambient humidity range

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

Ambient atmosphere

No corrosive gases

Material

Cable sheath: heat-resistant PVC Connector: PVC

Minimum bending radius

75 mm

Weight

Approx. 170g

m Precautions for Correct Use

Use the DVI-Analog Conversion Cable for Touch Panel Monitor: FH-VMDA when connect the
Sensor Controllers to the LCD monitor: FZ-M08. FZ-VM cable can use by combining the DVI-I -
RGB Conversion Connector: FH-VMRGB.
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3 Configuration

I Component Names and Functions

® Front View
(1) LED indicator lamp (for power)

T

o

Display section \

(2) LED indicator lamp
(for SYNC)

® Rear

(5) MENU button

TininRanntInnnnmin |
o Ovc Y

(6) + button )
= (9) VESA mounting

(7) - button hole (M4)
Pl A

(8) AUTO button

(3) Power connection (4) Video input (RGB)

terminal
Name Description

) LED indicator lamp (for Lit up green when power is ON.

power)
(2) LED indicator lamp (for Lit up orange while the video signal is input.

SYNC)
(3) Power supply terminal Connect a 24 VDC power supply.
(4) Video input (RGB) Video input terminal (RGB)
(5) MENU button OSD operating button (MENU button)
(6) + button OSD operating button (+ button)
(7) - button OSD operating button (- button)
(8) AUTO button OSD operating button (AUTO button)
9) VESA mounting hole (M4) | Mounting hole for VESA 75 mm x 75 mm.

I Wire

The power terminal block for the Touch Panel Monitor is located on the back of it.
Connect a power supply of 24 VDC there.

' [2avbC +riﬂ-1—/ M3

(Outside diameter of crimp terminal:

: @ @ Dia 5.5 mm maximum)
\ I\
_—
— LSS
/ Power Recommended model
supply OMRON Corporation-manufactured
24 VDC S8VS-03024

» Keep the power supply wires as short as possible (maximum 10 m).
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3 Configuration

 If UL recognition is required, use a UL class |l power supply.
Regarding installation, do not use the VESA mounting but fix the monitor unit using the board mount-

ing.

I Dimensions

w
. &
@ LCD Monitor =
o
= — ) Mountable board thickness: 1.6 to 4.8 g
o
© (103.5) -ﬂ(31.5) 75 4-M4 © g
= ] [ =
i ® 2000000000000 700000000M 00002 ==% ®
G = = (@) N
I -8 1) ~
o bl t2 BE e
) ~ ~ ~ O = T~ —>
3 B %\
(130) (90)
(172)
230
161.5795,
220
2215793
Panel cut drawing (Unit: mm)

® Monitor Cable: FZ-VM

(39) L(*1)
(32.5) £ (32.5)
3 JOmj C——H1 1] [
o
<
Two, 15-pin rectangular connector (Unit: mm)

*1. Cable is available in 2 m/5 m.

® DVI-I -RGB Conversion Connector: FH-VMRGB

=il

63.8

‘ 54 4.9
\

40

e -

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1) 3-29
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Handling and Installation Environ-

ment
]

41 FH=5050 .....cocieiiieiir i 4-2 '
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4 Handling and Installation Environment

4-1 FH-5050

/\ WARNING

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

such purposes.

A lithium battery is built into the Controller and may occasionally combust, explode, or burn if
not treated properly. Dispose of the Controller as industrial waste, and never disassemble, {
apply pressure that would deform, heat to 100°C or higher, or incinerate the Controller.

Precautions for Safe Use

Installation Environment

* Do not use the product in the environment with flammable or explosive gases.

« Install the product so that the air can flow freely through its cooling vents.

» Regularly clean the vent holes or fan outlet to prevent dust or particles blocking them. Internal
temperature increases when those are blocked, it causes malfunction.

» To secure safety for operation and maintenance, install the product apart from high-voltage
devices and power devices.

* Make sure to tighten all screws in mounting.

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

Handling of Sensor Controller

* Do not attempt to dismantle, repair, or modify the product.

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

» This product is heavy. Be careful not to drop it while handling.
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4 Handling and Installation Environment

m Precautions for Correct Use

Installation and Storage Sites

Install and store the product in a location that meets the following conditions:

» Surrounding temperature of 0 to +45°C (-20 to +65°C in storage)
Do not let the ambient temperature exceed 45°C (117°F).
Provide a forced-air fan cooling or air conditioning if the ambient temperature is near 45°C
(117°F) so that the ambient temperature never exceeds 45°C (117° F).

+ Relative humidity of between 35 to 85%

» No rapid changes in temperature (place where dew does not form)

* No presence of corrosive or flammable gases

* Place free of dust, salts and iron particles

» Place free of vibration and shock

» Place out of direct sunlight

» Place where it will not come into contact with water, oils or chemicals

» Place not affected by strong electro-magnetic waves

» Place not near to high-voltage, or high-power equipment

» Do not install the product immediately above significant heat sources, such as heaters, trans-
formers, or large-capacity resistors.

050S-Hd I-¥

Handling of Sensor Controller

* 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.

* Handling a USB flash drive:
Before removing a USB flash drive, make sure that data is not being read or written to them.
For a USB flash drive, the memory device's LED flashes or lights while data is being read or
written, so make sure that it is turned OFF before removing the memory.

Maintenance

« Lightly wipe off dirt with a soft cloth.

* Do not use thinners or benzine.

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

» Dirt on the image element must be removed using an air brush.

Orientation of Product

» For good heat dissipation, install the product only in the position shown below so as not to
block the ventilation holes. Install the product so that the air can flow freely through its cooling
vents.

» For good ventilation, provide a clearance of 50 [mm] or more above the Sensor Controller
away from other devices in the normal floor mounting. For the right and left sides, provide a
clearance of 30 [mm] or more, and for the back side, 15 [mm] or more. These clearances are
also required when mounting multiple Sensor Controllers side by side. For the back mount-
ing, the back-side clearance of 15 [mm] is not required.

Handling a SD memory card
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4 Handling and Installation Environment

» Before removing a SD memory card, make sure that data is not being read or written to them.

* For SD memory card, the SD BUSY LED flashes or lights while data is being read or written,
so make sure that it is turned OFF before removing the memory.

» Do not insert an SD memory card in the reverse orientation, at an angle, or in a twisting man-
ner.
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5 Setup and Wiring

5-1

When turning ON and OFF

|
5-1-1 FH-5050
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.

shock.

Do not touch the terminals while the power supply is ON. Doing so may result in electrical 2

nal conductor disconnection and/or momentary power interruption.

Please take fail-safe measures on your side in preparation for an abnormal signal due to sig- 2

An abnormal operation may result in a serious accident.

Precautions for Safe Use

Check the following again before turning on the power.

* Are the voltage and polarity of the power supply correct? (24 VDC)

* |s the load of the output signal not short-circuited?

* |s the load current for the output signal within the specified range?

* Are there no wrong wirings?

+ Are the voltage value and polarity of the power supply that is provided to the encoder cable
(ENCO VDD/GND, ENC1 VDD/GND) correct? (5 VDC)

While the power is ON or immediately after the power is turned OFF, the Sensor Controller

and camera case are still hot. Do not touch the case.

Make sure to turn off the power when attach or detach cameras or cables. Connecting cables

while the power is supplied may cause malfunction or damage to cameras or peripheral devi-

ces.

lllumination is normal immediately after the power supply is turned ON. Do not look directly

into the illumination light.

After confirming that the product is started up, communicate with the high-order device.

Should you notice any abnormalities, immediately stop use, turn OFF the power supply, and

contact your OMRON representative.
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5 Setup and Wiring

m Precautions for Correct Use

Turning OFF the Power

When a message is displayed indicating that a task is in progress, do not turn OFF the power.
Doing so causes the data in the memory to be corrupted, resulting in the product not operating
properly upon the next start-up.

Do not turn OFF during saving data to Sensor Controller.

When turns OFF, conform the followings proceedings have completed. and then operate again.
- When saves using Sensor Controller: Confirm the save processing is completed and next op-
eration is possible.

- When saves using communication command: Intended command is completed. BUSY signal
is turned OFF.

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

Maintenance

Turn OFF the power and ensure the safety before maintenance.

440 pue NO Buluiny usym L-g

0G0S-H4 L-1-G
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5 Setup and Wiring

5-2 Fail-Safe Measures

The fail-safe measures are the same for each series. Confirm the following instructions.

/\ WARNING

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 Controller, a failure of a 3D Vision 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 sig-
nal conductor disconnection and/or momentary power interruption.

Precautions for Safe Use

» Be sure to take fail-safe measures externally when controlling stages and robots by using the
measurement results of the Sensor Controller (axis movement output by calibration and
alignment measurement).

@ Precautions for Correct Use

Fail-Safe Measures

» Be sure to take fail-safe measures externally when controlling stages and robots by using the
measurement results of the Sensor Controller (axis movement output by calibration and
alignment measurement).

* On a Sensor Controller side, supplementary use operations and branches of the Sensor Con-
troller to configure a check flow such as “data should not be externally provide if the data is in
a range from -XXXXX to XXXXX” based on the stage/robots range of movement.

Communication with High-order Device

» After confirming that the product is started up, communicate with the high-order device.
During start-up, an indefinite signal may be output to the high-order interface.
To avoid this problem, clear the receiving buffer of your device at initial operations.
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5 Setup and Wiring

5-3 Sensor Controller Installation

5-3-1 FH-5050

. Precautions for Safe Use

Power Supply and Wiring
Make sure to use the product with the power supply voltage specified by this manual.

» Provide the power from a DC power supply (safety extra-low voltage circuits) that has been
taken measures not to generate high-voltage.

» Make sure to tighten all screws in mounting.

» Keep the power supply wires as short as possible (Max. 2 m).

» Use the wire of a suitable size (AWG 10 to 16) according to the current consumption.

Ground

» The power supply circuit of the FH Sensor Controller is insulated from the internal circuit.

* When a base is packed in a camera that will be connected to the Sensor Controller, make
sure to mount the camera using the base. Since the enclosure of the camera body is con-
nected to the internal circuits, the circuits may cause short-circuit with FG if the base is not
used to mount the camera and result in malfunction or damage.

» Apply Class D grounding (grounding resistance: 100 [Q] or less)

» Provide the grounding point as close to the product as possible to shorten the grounding wire.

» Wire the grounding wire for the Sensor Controller independently. If the grounding wire is
shared with other devices or connected to a building beam, the Sensor Controller may be ad-
versely affected.

uolje|ejsu| 1a||0Jjuo0) I0Suasg ¢-G

0G0S-H4 L-€-G

Connect the FH Sensor Controller to FH-MT12

Do not ground the positive terminal of the 24 VDC power supply when connecting the Sensor
Controller and FH-MT12 using a USB cable. The internal circuits may cause a short-circuit and
result in malfunction.

@ Precautions for Correct Use

When connecting the sensor controller and monitor with a switcher and splitter

Do not use devices that may require re-recognition of the monitor by the Sensor Controller
when a switching operation was performed. If such re-recognition processing happens at
switching operation, it may cause measurement time to be longer.

I Connection of Terminal Block

Connecting of Sensor Controller’s terminal block in order to connect package the terminal block con-
nector (male; FH-XCN).

Use the specified wire size (AWG10 to 16) and keep the power supply wires as short as possible
(Max. 2 m).

1 Insert the end of the signal line (electric wire) into the terminal block connector (male), and
tighten the three screws on the connector top to fix the wire. Recommended tightening torque:
0.7-0.8 Nem

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1) 5-5



5 Setup and Wiring

5-6

2 Connect the wire to the terminal block connector (male) depending on the indicated terminal
block connector.

11 11

A o Bl

/

DC input terminal (+V) DC input terminal (-V) FG (functional grounding terminal)

Indicate of termi-

nal block con- Name Function
nector

DC input terminal

+ (+V)I bu ! Connect to the DC output terminal (+V) of 24 VDC power.
DC input terminal

- V) P Connect to the DC output terminal (-V) of 24 VDC power.
FG (Functional Connect to the earth.

I grounding termi- Functional grounding is done to protect device and system

— nal) functions, including prevention of noise from external sour-

ces, or prevention of noise from devices or equipment that
could have harmful effects on other devices or equipment

When you ground the FG, it may cause to enter noise into devices or equipment. If an equip-
ment malfunction or failure occurs, disconnect the FG from the ground and see if the condi-
tion improves.

The outer shell of the Sensor Controller has continuity with the FG. Connecting the outer
shell to the ground may allow noise to enter the device or equipment. If an equipment mal-
function or failure occurs, remove the connection between the outer shell and the ground
and see if the condition improves.

For grounding, use a dedicated ground wire (2 mm? or larger) and apply Class D grounding

(third class grounding: 100 Q or less grounding resistance).

Do not share the Sensor controller’s ground with other equipment or ground the Sensor con-
troller to the metal structure of a building. Doing so may worsen operation. Whenever possi-

ble, use an independent ground (with the ground pole separated by a minimum of 10 m from
any other ground pole).

Ground to 100 Q or less, and if possible use a separate ground from those of other devices.

(Refer to figure (a) in the diagram below.)

If using an independent ground is not possible, then use a common ground as shown in fig-

ure (b). Connect to the ground pole of the other device.
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5 Setup and Wiring

Sensor Controller Sensor Controller Sensor Controller

1 Other 1 Other 1 Other

= device = device = device

Q . Q Q

|
Ground of
100 Q or less
(a) Independent grounds: (b) Common ground: (c) Common ground:
Best Acceptable Incorrect

Grounding Methods
3 Insert the terminal block connector (male) to the terminal block connector (female) of Sensor
Controller.

4 Tightens and fix the left and right screws for the terminal block connector (male). (Recommend-
ed tightening torque: 0.7 to 0.8 Nem)

uolje|ejsu| 1a||0Jjuo0) I0Suasg ¢-G

Terminal block connector (female)

Terminal block connector (male)

0G0S-H4 L-€-G

(Unit: mm)

0606

o e

7.62 J
14.7

7.64 22.81

19.7

I Recommended Power Source of Sensor Controller

Power source types for FH series differ depending on the number of cameras due to current consump-
tion differences. Refer to the following table to use the appropriate type.
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5 Setup and Wiring

When you connect your camera to the lighting via Light Controller, the current consumption is same as
when the Intelligent Compact Digital camera is connected.

Connected camera, Lighting controller, and

Item i e FH-5050
Recommended Power | ¢ When connecting intelligent compact digital S8VK-G24024
Source cameras: S8VS-18024
S8VK-G * When connecting the following lightings or
S8VS light controllers without external power sup-

plies:
* FLV-TCCA1
* FLV-TCC4

* FLV-TCC3HB
* FLV-TCC1EP
* FL-TCC1
* When connecting the following lighting or light
controllers:
* FL-TCC1PS
* FL-MDOMC
Other than above case S8VK-G12024
S8VS-12024

I Mounting of Sensor Controller

* Make sure to tighten all screws in mounting.

» For good ventilation, provide a clearance of 50 [mm] or more above the Sensor Controller away
from other devices in the normal floor mounting. For the right and left sides, provide a clearance of
30 [mm] or more, and for the back side, 15 [mm] or more. These clearances are also required when
mounting multiple Sensor Controllers side by side. For the back mounting, the back-side clearance
of 15 [mm] is not required.

» Do not install the product immediately above significant heat sources, such as heaters, transform-
ers, or large-capacity resistors.

* Do not install the Sensor Controller in a cabinet with high-voltage equipment installed.

* Mount the Sensor Controller at 200 [mm] or more from power cables apart.
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5 Setup and Wiring

@ Side Mounting
(Unit: mm)

* Left side * Right side
4-M4 depth 4.5 (mounting screw hole) 4-M4 depth 4.5 (mounting screw hole)

o

®

141
190
141

.
© i@ ) ZI ®
® ol I v ﬁ{ = - o] Il e
19 4. 143
143 20|, 182.5

024

* Recommended tightening torque: 1.2 Nem to 1.3 Nem
* The tolerance is £0.2 mm.

uolje|jejsu| 1a||0Jjuo0) I0SUdsg €-G

@ Bottom Mounting

» Bottom (Unit: mm)
4-M3 depth 4.5 (mounting screw hole) Insulating leg: 4

= E il i B 7

” “ 10| T HHEﬁﬁﬂmﬂﬂﬂﬂ [T -

o) lelslulz | :

ol gt ) 2
267 148.5 g

* Do not remove the Insulating leg. Fix the Insulating leg to secure the ventilation path.
* Recommended tightening torque: 0.54 Nem to 0.6 N*m
* The tolerance is £0.2 mm.
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5 Setup and Wiring

5-4 Setup Touch Panel Monitor or Moni-
tor

5-4-1

5-10

Describes the notifications of Sensor Controller when you setup Touch Panel Monitor or Monitor.
For handling or functions of monitor, refer to each of instruction sheet.

FH-5050

Precautions for Safe Use

Use specialized cameras and cables for the product. If not, it may cause malfunction or dam-
age.

Make sure to turn off the power when attach or detach cameras or cables. Connecting cables
while the power is supplied may cause malfunction or damage to cameras or peripheral devi-
ces.

Do not apply torsion stress to cables. If not, it may cause damage to cables.

Secure the minimum bending radius of cables. If not, it may cause damage to cables.

DVI-I connector: Please insert the connector perpendicularly so that the connector resin part
and pin are not rubbing against each other. Damaged pin may cause contact failure due to
generation and invasion of resin powder.

Do not ground the positive terminal of the 24 VDC power supply when connecting the Sensor
Controller and FH-MT12 using a USB cable. The internal circuits may cause a short-circuit
and result in malfunction.

@ Precautions for Correct Use

When connecting the sensor controller and monitor with a switcher and splitter

Do not use devices that may require re-recognition of the monitor by the Sensor Controller
when a switching operation was performed. If such re-recognition processing happens at
switching operation, it may cause measurement time to be longer.

When fix the DVI connector
If difficult to fix the bilateral screws of DVI connector, once loosen these. Then retry to fix, again.
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5 Setup and Wiring

5-5 Camera Installation

Guidelines and precautions for Sensor Controller installation when cameras are also installed.
For handling and function information for specific cameras, refer to the appropriate instruction sheet.

5-5-1 FH-5050

/\ WARNING

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.

Precautions for Safe Use

» Use specialized cameras and cables for the product. If not, it may cause malfunction or dam-
age.

» Make sure to turn off the power when attach or detach cameras or cables. Connecting cables
while the power is supplied may cause malfunction or damage to cameras or peripheral devi-
ces.

 Since cables to which bending is frequently applied is easily broken, use the robotic cable
type (bending resistant cable) to prevent damages.

» Do not apply torsion stress to cables. If not, it may cause damage to cables.

» Secure the minimum bending radius of cables. If not, it may cause damage to cables.

* While the power is ON or immediately after the power is turned OFF, the Sensor Controller
and camera case are still hot. Do not touch the case.

* Do not ground the positive terminal of the 24 VDC power supply.

uonje|ejsu| erdwed -G

0G0S-H4 1-G-G

|17| Precautions for Correct Use

Maintenance

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

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

« Lightly wipe off dirt with a soft cloth.

+ Dirt on the image element must be removed using an air brush.

* Do not use thinners or benzine.

* When installing / replacing the camera, reset the parameter settings of the corresponding
Camera Image Input processing item.
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5 Setup and Wiring

I Mounting

Attach the camera to the 6th axis of the 6-axis articulated robot using a jig.
Securely secure the camera in four places using M4 screws. (Tightening torque: 1.2 Nem)

* Example:

3D vision sensor
FH-SMDA-GS050B

6th axis
3D vision sensor
FH-SMDA-GS050B
6th axis
Bracket
Bracket
* Mounting dimensions(Unit: mm)
98 14.6
4-45dia.
hd o 9802
4-M4
et
S A :
| =
| ~| - - - 5 @
— — E Mounting screw holes
v ~F
© O
110 15
Ether Connector 10 Gonnector
[ ©
Optical Axis 8 @
[T T [ T1 w1 [
40
Optical Axis
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5 Setup and Wiring

I Connecting

Connect the camera cable (Ethernet cable FHV-VNBX2 / FHV-VNLBX2 / FHV-VNBX / FHV-VNLBX:
sold separately) to the Ethernet connector on the 3D vision sensor. Then connect it to the top of the
two Ethernet connectors on the sensor controller.

Ethernet cable

FHV-VNBX2 / FHV-VNLBX2 /

FHV-VNBX / FHV-VNLBX Ethernet connector

Ethernet connector

CIE » o
T

ale

T ! e —

3D vision sensor
FH-SMDA-GS050B

uonje|ejsu| erdwed -G

o . gy

== o

P —
- =]

]

LI

.

Sensor Controller
FH-5050

I Wiring
Wire the signal line of the camera 1/0O cable (FH-VSDX-BX / FH-VSDX-LBX: sold separately) with a
crimp terminal. Insulate unnecessary signal lines and avoid contact with other signal lines.

1/0 cable connector Camera 1/O cable
FH-VSDX-BX / FH-VSDX-LBX

10SUSS UOISIA € JO UONE|[BISU| Z-G-G

3D vision sensor
FH-SMDA-GS050B

Wire color of camera I/O cable

Signal name Wire color
24\V/DC (For camera power supply) Brown
0V (For camera power supply) Blue
Unused™! Yellow
Unused’! Black
Unused™ Red
Unused™ Orange
NC Gray
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5 Setup and Wiring

Signal name

Wire color

FG

Green

FG

Black (thick line)

*1.  Avoid contact with other power lines, ground lines, and signal lines.

5-14
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5 Setup and Wiring

I Camera cable mounting

Precautions for Safe Use

» To prevent the cables from being caught in the rotating robot, connect them with a sufficient
clearance, taking into account the minimum bending radius.

» To prevent the connectors from interfering with the robot, adjust the rotation angle of the ro-
bot.

(Unit: mm)

uonje|ejsu| erawed -G

O [0}
omnon FH-SMDA o
;"—"" Camera /O cable &
(FH-VSDX-BX straight) N
[ ] Minimum bending radius: 5
- = A
J P LBAC AT Wit B _ R=35 5
5
Camera cable o
(FHV-VNBX2 Ethernet, straight) 2
] L . . o
Minimum bending radius: ;
R=40 @)
=
23
o
=}
w0
@
3
[2]
]
Camera I/O cable
(FH-VSDX-LBX right-angle)
Minimum bending radius:
R=35
JA s
Camera cable
(FHV-VNLBX2 Ethernet, right-angle)
I Minimum bending radius:
o) o) R=40
ommon FH-SMDA
2D VISION SENSOR P
0 0 000D
PWR LB ACT *l L]
(©]
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5 Setup and Wiring

(Unit: mm)

5-16

[©] O
FH-SMDA
JOVIEKu SR Camera /O cable
(FH-VSDX-BX straight)
00D0TOD0TO D S Minimum bending radius:
TR K ACT g \\\ R=35
Camera cable
o (FHV-VNBX Ethernet, straight)
Minimum bending radius:
R=38
Camera |/O cable
(FH-VSDX-LBX right-angle)
Minimum bending radius:
R=35
- Camera cable
(FHV-VNLBX Ethernet, right-angle)
Minimum bending radius:
o) R=38
FH-SMDA
30 VISION SENSOR
0 0000
PWR LK ACT W [}
(©)
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5 Setup and Wiring

5-6 Insert/Remove SD Memory Card or
USB Flash Drive

5-6-1 FH-5050

m Precautions for Correct Use

When removing USB flash drive

» Before removing a USB flash drive, make sure that data is not being read or written to them.

» For a USB flash drive, the memory device's LED flashes or lights while data is being read or
written, so make sure that it is turned OFF before removing the memory.

» When a message is displayed indicating that a task is in progress, do not turn OFF the pow-
er. Doing so causes the data in the memory to be corrupted, resulting in the product not oper-
ating properly upon the next start-up.

BaALIQ Yse|d gSn 10 pien Aloway S eAoway/3Iasu| 9-G

Do not insert or remove USB flash drive during measurement, loading, and writing. There is the possi-
bility of measurement time or damage of data.

M Precautions for Correct Use

Handling of SD memory card

* When you touch a terminal part of SD memory card, antistatic is required by using a wrist
strap or others.

» Do not insert an SD memory card in the reverse orientation, at an angle, or in a twisting man-
ner.

0G0S-H4 1-9-G

Removing SD memory card

» Before removing a SD memory card, make sure that data is not being read or written to them.

» For SD memory card, the SD BUSY LED flashes or lights while data is being read or written,
so make sure that it is turned OFF before removing the memory.

» When a message is displayed indicating that a task is in progress, do not turn OFF the pow-
er. Doing so causes the data in the memory to be corrupted, resulting in the product not oper-
ating properly upon the next start-up.

Do not insert or remove SD memory card during measurement, loading, and writing. There is the pos-
sibility of measurement time or damage of data.

@ Additional Information

For external storage device and external drive name, refer to the Using External Storage
Devices and External Drive Name in the Vision System FH/FHV Series User’s Manual (Cat. No.
Z365).
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5 Setup and Wiring

5-7 Use by Connecting Software

Simulation Software is dedicated software.

5-7-1 Simulation Software

Using the Simulation Software, you can check the operation or functions of Vision System FH series
on a PC.
When you purchase these series newly, both software CD-ROM and license are required.

@ Additional Information

For using the Simulation Software, refer to the description of How To Use Simulation Software.
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5 Setup and Wiring

5-8 Installation in a Control Panel

When the Sensor Controller is being installed in a cabinet or control panel, be sure to provide proper
ambient conditions as well as access for operation and maintenance.

5-8-1 FH-5050

Precautions for Safe Use

Installation Environment

Do not use the product in the environment with flammable or explosive gases.

Install the product so that the air can flow freely through its cooling vents.

Regularly clean the vent holes or fan outlet to prevent dust or particles blocking them. Internal
temperature increases when those are blocked, it causes malfunction.

To secure safety for operation and maintenance, install the product apart from high-voltage
devices and power devices.

Make sure to tighten all screws in mounting.

Accessibility for Operation and Maintenance

Do not apply torsion stress to cables. If not, it may cause damage to cables.
Secure the minimum bending radius of cables. If not, it may cause damage to cables.

m Precautions for Correct Use

Installation and Storage Sites
Install and store the product in a location that meets the following conditions:

No rapid changes in temperature (place where dew does not form)
No presence of corrosive or flammable gases

Place free of dust, salts and iron particles

Place free of vibration and shock

Place out of direct sunlight

Place where it will not come into contact with water, oils or chemicals
Place not affected by strong electro-magnetic waves

Place not near to high-voltage, or high-power equipment

Ambient Temperature
» Do not install the product immediately above significant heat sources, such as heaters, trans-

formers, or large-capacity resistors.

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1) 5-19
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5 Setup and Wiring

@ Precautions for Correct Use

Ambient Temperature

* Install and store the product in a location that meets the following conditions:
» Surrounding temperature of 0 to +45°C (-20 to +65°C in storage)
» Relative humidity of between 35 to 85%

* Do not let the ambient temperature exceed 45°C (117°F).

» Provide a forced-air fan cooling or air conditioning if the ambient temperature is near 45°C
(117°F) so that the ambient temperature never exceeds 45°C (117° F).

Orientation of Product

» For good heat dissipation, install the product only in the position shown below so as not to
block the ventilation holes. Install the product so that the air can flow freely through its cooling
vents.

» For good ventilation, provide a clearance of 50 [mm] or more above the Sensor Controller
away from other devices in the normal floor mounting. For the right and left sides, provide a
clearance of 30 [mm] or more, and for the back side, 15 [mm] or more. These clearances are
also required when mounting multiple Sensor Controllers side by side. For the back mount-
ing, the back-side clearance of 15 [mm] is not required.

I Ambient temperature and humidity

» Panels have been reduced in size due to space-saving and miniaturization in devices and systems,
and the temperature inside the panel may be at least 10 to 15°C higher than outside the panel. Im-
plement the following measures against overheating at the installation site and in the panel, and al-
low a sufficient margin for the temperature.

* The Controller may not start normally if the temperature is below 0°C when the power is turned ON.
Maintain an air temperature of at least approximately 5°C inside the panel, by implementing meas-
ures such as installing a low-capacity space heater in the panel. Alternatively, leave the Controller
power ON to keep the Controller warm.

» Rapid temperature changes can cause condensation to occur, resulting in malfunctioning due to
short-circuiting. When there is a possibility of this occurring, take measures against condensation,
such as leaving the Controller power ON at night or installing a heater in the control panel to keep it
warmer.

I Vibration and Shock

The Controller is tested for conformity with the sine wave vibration test method (IEC 60068-2-6) and
the shock test method (IEC 60068-2-27) of the Environmental Testing for Electrotechnical Products. It
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5 Setup and Wiring

is designed so that malfunctioning will not occur within the specifications for vibration and shock. If,

however, the Controller is to be used in a location in which it will be directly subjected to regular vibra-

tion or shock, then implement the following countermeasures:

» Separate the control panel from the source of the vibration or shock. Or secure the Controller and
the panel with rubber padding to prevent vibration.

* Make the building or the floor vibration-resistant.

» To prevent shock when other devices in the panel such as electromagnetic contactors operate, se-
cure either the source of the shock or the Controller with rubber padding.

I Accessibility for Operation and Maintenance

» To ensure safe access for operation and maintenance, separate the Controller as much as possible
from high-voltage equipment and power machinery.

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

» Consider the physical size of USB flash drive, or SD memory card as these will be inserted in to the
mounted Sensor Controller.

|Jeued |043u0) B Ul Uone|eISU| 8-G
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6 1/O Interface

6-1 Parallel Interface

Parallel interfaces vary by Sensor Controller series. Refer to the appropriate series for information.
6-1-1 FH-5050

Precautions for Safe Use

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

* Always turn OFF the power of the FH-L series Sensor Controller and peripheral devices be-
fore connecting or disconnecting a camera or cable. Connecting the cable with power sup-
plied may result in damage of the camera or peripheral devices.

» Since cables to which bending is frequently applied is easily broken, use the robotic cable
type (bending resistant cable) to prevent damages.

» Do not apply torsion stress to cables. If not, it may cause damage to cables.

» Secure the minimum bending radius of cables. If not, it may cause damage to cables.

M 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.

The parallel interface can be used for both NPN and PNP. An appropriate wiring is required according
on the external device.

The encoder interface, open collector type, is also included.

The encoder interface, open collector type, is ENCTRIG_A, ENCTRIG_B, ENCTRIG_Z. Connect the
corresponding pins to the encoder properly.

I Interface Specification

» Specifications vary depending on the pin's role.

» The pins for the encoder interface, open collector type, are ENCTRIG_A (No. 8 and 11), ENC-
TRIG_B (No. 12 and 13), ENCTRIG_Z (No. 4 and 5). The response frequency of the encoder is 4
[KHZ].

® [Input]

Object signals:
* No.14 pin: Use the COMIN1 terminal when using these signals.
* No0.37 to 46 pins: Use the COMIN2 terminal when using these signals.
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6 1/O Interface

Item Specifications

Input voltage 121024 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 and ON voltage:
These are the current value or voltage value to turn ON from OFF. The value for the ON voltage is the
potential difference between COMIN and each input terminal.

*2. OFF current and OFF voltage:
These are the current value or voltage value to turn OFF from ON. The value for the OFF voltage is the
potential difference between COMIN and each input terminal.

@ [Input] ?
Object signals: S
* No.4 to 6, 9 to 11 pins: Use the COMIN1 terminal when using these signals. ;f’
* No.7, 8, 12, 13 pins: Use the COMINO terminal when using these signals. g

2

Item Specifications ®
Input voltage 12t0 24 VDC +10 %
ON current”! S mA min.
ON voltage” 8.8 V min.
OFF current 2 0.5 mA max. ;
OFF voltage™ 0.8 V max. T
ON delay 0.1 ms max. %
OFF delay 0.1 ms max.
Max. response fre- | 4 KHz
quency

*1. ON current and ON voltage:
These are the current value or voltage value to turn ON from OFF. The value for the ON voltage is the
potential difference between COMIN and each input terminal.

*2. OFF current and OFF voltage:
These are the current value or voltage value to turn OFF from ON. The value for the OFF voltage is the
potential difference between COMIN and each input terminal.

@ [Output]
Object signals:
* No.15 to 19 pins, No.28 to 32 pins: Use the COMOUTO terminal when using these signals.
* No0.48 to 57 pins: Use the COMOUT2 terminal when using these signals.
* No.58 to 66 pins: Use the COMOUT3 terminal when using these signals.

Item Specifications
Output voltage 12 t0 24 VDC £10 %
Load current™! 45 mA max.
ON residual voltage | 2 V max.
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6 1/O Interface

Item Specifications

OFF leakage cur- 0.2 mA max.
rent

*1.  The load current must be the specified current value or lower. Exceeding the specified current value may
cause damage to the output circuit.

® [Output]

Object signals:
* No.20 to 27 pins: Connect the COMOUT1 and COMINO terminals when using these signals.

Item Specifications
Output voltage 12 t0 24 VDC £10 %
Load current* 45 mA max.

ON residual voltage | 2 V max.

OFF leakage cur- 0.2 mA max.
rent

*1. The load current must be the specified current value or lower. Exceeding the specified current value may
cause damage to the output circuit.

® Connection

Connect the parallel I/O cable with more than the minimum bending radius.

® Pin Assignment

CN1: Left-side connector (No. 1 to 34) \

CN2: Right-side connector (No. 35 to 68) —w__|

I Cable, I/0 connector and Terminal Block

Use the following parallel 1/0 cable.

Name Model Description Remark
Parallel /O | XW2Z- Specialized for FH series | » Two these cables are needed to use all I/O signals.
cable S013- Cable length: 2 m, 5 m * One side of this cable is flat cable and another side
Min. bending radius: 10 of it is a connector.
mm * Connect the parallel /0 cable with securing the

minimum bending radius and more.
* Cable length is set to [J in the model number. (2 =2
m,5=5m)
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6 1/O Interface

Name Model Description Remark

Parallel /O | XW2Z-[JOO | Specialized for FH series | * Two these cables are needed to use all I/O signals.

cable for CEE Cable length: 0.5m, 1 m, |+ One side of this cable is flat cable and another side

Connector- 1.5m,2m,3m,5m of it is a connector.

Terminal Min. bending radius: 83.2 | « Connect the parallel I/O cable with securing the

Conversion mm minimum bending radius and more.

Unit * Cable length is set to [ in the model number. (050
=0.5m,100=1m,150=15m,2=2m, 300 =3
m, 500 =5 m)

* Connectable Connector-Terminal Block Conversion
Unit: XW2R-[034GD-T

Connector- | XW2R- - The following is set to [ in the model number.
Terminal [134GD-T For details, refer to the XW2R Series catalog (Cat. No.
Conversion GO077).

Unit for

general-

purpose

® XW2Z-S013-L1

Unfused part Fused part

adepIa)U| |9][eled -9
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33
(70) _ | (30) (70) _(19)

T T

\ Cable mark

*1. Cable is available in 2 m/5 m.

A
Y

A A
Y

I Pin Layout

Terminal assignments and signal names should be set according to the FH Sensor Controller's opera-
tion mode settings. Verify that the wiring conforms to that.
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6 1/O Interface

M Precautions for Correct Use

The following terminals are not supported by 3D robot vision.

« STEPO/ENCTRIG_Z0

« ENCTRIG_AO
« ENCTRIG_BO
« READYO

+ STGOUTO/SHTOUTO

« STGOUT1-7

Additional Information

For Operation Mode, refer to the Setting the Operation Mode in the Vision Sensor FH/FHV
Series User’s Manual (Cat. No. Z365).

XW2R-[134GD-T Con- Signal name
No. 1o XW2-Z-SO13-E| nector-1-'erminsi1l Block
Wire color Conversion Units, Gen- 1-line mode
eral-purpose devices
CN1
1 - Red A1 COMINO
2 - Gray B1 COMIN1
3 - Gray A2 Vacant
4 IN Gray B2 STEPO/ENCTRIG_Z0"
5 IN Green A3 Not used”™
6 IN Gray B3 Not used™
7 IN Gray A4 Not used"3
8 IN Gray B4 ENCTRIG_AQ"!
9 IN Gray A5 Not used"®
10 IN Green B5 Not used”™
11 IN Gray A6 Not used”™
12 IN Gray B6 Not used”
13 IN Gray A7 ENCTRIG_BO"!
14 IN Gray B7 Not used™
15 ouT Green A8 RUNO
16 ouT Gray B8 READYO
17 ouT Gray A9 BUSYO
18 ouT Gray B9 ORO
19 ouT Gray A10 ERRORO
20 ouT Green B10 STGOUTO4/SHTOUTO
21 ouTt Gray AN STGOUT1"#/SHTOUT1
22 ouT Gray B11 STGOUT2"4/SHTOUT2
23 ouT Gray A12 STGOUT3"/SHTOUT3
24 ouT Gray B12 STGOUT4"4/SHTOUT4
25 ouT Green A13 STGOUT54/SHTOUT5
26 ouT Gray B13 STGOUT6™#/SHTOUT6
27 ouT Gray A14 STGOUT7"4/SHTOUT7

6-6
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6 1/O Interface

XW2R-[134GD-T Con-

Signal name

No. 1o XW2.Z-SO13-IZ| nector-'l.'ermin?I Block
Wire color Conversion Units, Gen- 1-line mode
eral-purpose devices

28 ouT Gray B14 Not used™
29 ouT Gray A15 Not used"3
30 ouT Green B15 Not used ™
31 ouT Gray A16 Not used™
32 ouT Gray B16 Not used™
33 - Gray A17 COMOUTO
34 - Gray B17 COMOUT1
CN2

35 - Red A1 COMIN2
36 - Gray B1 Vacant

37 IN Gray A2 DSAO0

38 IN Gray B2 Not used™
39 IN Green A3 DIO

40 IN Gray B3 DI1

41 IN Gray A4 DI2

42 IN Gray B4 DI3

43 IN Gray A5 Dl4

44 IN Green B5 DI5

45 IN Gray A6 DI6

46 IN Gray B6 DI7

47 IN Gray A7 Vacant

48 ouT Gray B7 ACK

49 ouT Green A8 GATEO

50 ouT Gray B8 Not used™®
51 ouTt Gray A9 DOO

52 ouT Gray B9 DO1

53 ouT Gray A10 DO2

54 ouT Green B10 DO3

55 ouT Gray A11 DO4

56 ouT Gray B11 DO5

57 ouT Gray A12 DO6

58 ouT Gray B12 DO7

59 ouT Green A13 DO8

60 ouT Gray B13 D09

61 ouT Gray A14 DO10

62 ouT Gray B14 DO11

63 ouT Gray A15 DO12

64 ouT Green B15 DO13

65 ouT Gray A16 DO14

66 ouT Gray B16 DO15

67 - Gray A17 COMOUT2
68 - Gray B17 COMOUT3
Remarks:
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6 1/O Interface

6-8

COMINO to 2: Common for input signals, COMOUTO to 3: Common for output signals,

DIO0 to 7: Command inputs, DILINEO to 2: Command inputs (Line specified) ,

ENCTRIG_AO to 1: Encoder trigger input for phase A, ENCTRIG_BO to 1: Encoder trigger input for phase B,
ENCTRIG_Z0 to 1: Encoder trigger input for phase Z, STEPO to 7: Measurement trigger,

ACK: Instruction execution complete flag, BUSYO to 7: ON during processing,

DOO to 15: Data outputs, ERROR: ON when an error occurs™®,

ERRORO to 3: ON when an error occurs, GATEO to 1: ON during set output time,
ORO to 7: Overall judgment results, READYO to 7: ON when image input is permitted,
RUNO to 3: ON when switched to output specified layout,

SHTOUTO to 7: Shutter output signals, STGOUTO to 7: Strobe trigger signals™

*1. Use the STEP signal when using measurement trigger inputs. Use the ENCTRIG_AO0/B0/Z0 when using en-
coder inputs

*2. When using one measurement trigger and one encoder input in the 2-line random mode, use
ENCTRIG_A0/B0/Z0 and STEP1.

*3. Do not connect anything for "Not used".

*4.  This signal is used when the strobe signal is used for the Sensor Controller.

*5.  The ERROR signal is shared among No.1 to 8 line.

I Internal Specifications for Parallel Interface

The parallel interface can be used for both NPN and PNP. Connect the pins properly according to the
specifications of external devices.

® [Input]

Object signals:
* No.14 pin: Use the COMIN1 terminal when using these signals.
* No.37 to 46 pins: Use the COMIN2 terminal when using these signals.

a) Internal specifications for NPN connection

Item Specifications
COMIN i 777777
L +H T 1T ]
Internal circuit dia- LQ Y
gram | Loo— H T
Each input terminall..— .. ... =

b) Internal specifications for PNP connection

Item Specifications

Each input terminal —--—--—--—-

Internal circuit dia- H.fo 1 T

gram COMIN[__ L
@ [Input]

Object signals:

* No.4to 6, 9 to 11 pins: Use the COMIN1 terminal when using these signals.
* No.7, 8, 12, 13 pins: Use the COMINO terminal when using these signals.
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6 1/O Interface

a) Internal specifications for NPN connection

Item Specifications
COMIN i 7= 77777 =
L + 7
Internal circuit dia-
gram ) Lo* -
Each input terminall.. ... .. =

b) Internal specifications for PNP connection

Item Specifications
Each input terminal—--—--—--—-- =
Internal circuit dia- }fﬁ M % AT
gram COM IN{ ______________
@ [Output]
Object signals:

* No.15 to 19 pin, No.28 to 32pin: Use the COMOUTO terminal when using these signals.
* No0.48 to 57 pins: Use the COMOUT2 terminal when using these signals.
* No.58 to 66 pins: Use the COMOUT3 terminal when using these signals.

adepIa)U| |9][eled -9

a) Internal specifications for NPN connection

Item Specifications

[
i Each output terminal

0G0G-H4 L-1-9

Internal circuit dia- I i toad—
gram H T
T “COM OUT
b) Internal specifications for PNP connection
Item Specifications
- - T [
§ 'Y COM OUT

Internal circuit dia- % i 1+
gram ) L & [oad

Each output terminal

@ [Output]
Object signals:
* No0.20 to 27 pins: Connect the COMOUT1 and COMINO terminals when using these signals.

a) Internal specifications for NPN connection
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6 1/O Interface

Item

Specifications

Internal circuit dia-
gram

.COM IN

F ﬁ; ﬁ .Each outputf}
i terminal
!COM OUT

b) Internal specifications for PNP connection

Item

Specifications

Internal circuit dia-
gram

i 1+

'Each output

i termmal
Load|

’COM IN

COM OUT
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6 1/O Interface

6-2 EtherCAT Interface

EtherCAT interface is supported FH-5050 series.

6-2-1  FH-5050

Precautions for Safe Use

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

Always turn OFF the power of the FH-L series Sensor Controller and peripheral devices be-
fore connecting or disconnecting a camera or cable. Connecting the cable with power sup-
plied may result in damage of the camera or peripheral devices.

Since cables to which bending is frequently applied is easily broken, use the robotic cable
type (bending resistant cable) to prevent damages.

Do not apply torsion stress to cables. If not, it may cause damage to cables.

Secure the minimum bending radius of cables. If not, it may cause damage to cables.

M 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 Cable

» Connect a straight LAN cable.

» Use an STP cable of category 5e or higher, which is double-shielded with aluminum tape and braid-
ed cord.

» The maximum cable length is 100 [m]. Some cables, however, are not guaranteed with 100 [m].
Generally, the transmission performance of conductor twisted cables become worse than that of sin-
gle cables, so that 100 [m] is not guaranteed. For details, contact your cable manufacturer.

I I/0 Connector

 For electrical specifications, complying with IEEE 802.3 standard and use RJ45 8-pin modular con-
nector (complying with ISO 8877) supporting category 5e or higher.

» When selecting connectors, check that it is suitable for the cable to be used. Items to be checked
are conductor size, stranded or single, two pairs or four pairs, outer diameter, and so on.

FH Series Vision System Hardware Setup Manual for 3D Robot Vision (Z436-E1) 6-11
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6 1/O Interface

I Pin Layout

6-12

Pin assignment Pin No. Signal name Abbr. Signal direction
1 Transmission data + TD + Output
2 Transmission data - TD - Output
3 Reception data + RD + Input
4 Not used NC -
% 5 Not used NC -
6 Reception data - RD - Input
7 Not used NC -
8 Not used NC -
Connector | Security ground FG -
hood
I Wring
» Connect both ends of the cable shield to the connector hood.
* Apply the T568A method below.
Pin No. Wire color Wire color Pin No.

1 White-Green White-Green 1

2 Green j E 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 iE Brown 8

Connector hood Shielded cable Shielded cable Connector hood
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6 1/O Interface

6-3 Ethernet Interface

Ethernet port of Sensor Controller is used for EtherNet/IP or Serial (Ethernet) communication. The
Ethernet port can be changed depending on Sensor Controller series. Be sure to check the series you
are attempting to use.

6-3-1  FH-5050

Precautions for Safe Use

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

» Always turn OFF the power of the FH-L series Sensor Controller and peripheral devices be-
fore connecting or disconnecting a camera or cable. Connecting the cable with power sup-
plied may result in damage of the camera or peripheral devices.

+ Since cables to which bending is frequently applied is easily broken, use the robotic cable
type (bending resistant cable) to prevent damages.

» Do not apply torsion stress to cables. If not, it may cause damage to cables.

» Secure the minimum bending radius of cables. If not, it may cause damage to cables.

9JeLIvju] JouIdYyig €-9

M 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.

0G0S-H4 1-€-9

Ethernet port is 2.

FH-5050
* Upper port: Ethernet port for connecting a 3D vision sensor. Ethwrtioty | EtherCAT
* Lower port: Ethernet port for connecting a robot controller. RNt RN
g

LINK/'
ACT?
NET
LINK/' ECAT
ACT2 ERR

| cable

» Use the camera cable (Ethernet cable FHV-VNBX2 / FHV-VNLBX2 / FHV-VNBX / FHV-VNLBX: sold
separately) to connect to the 3D vision sensor.
» Connect a straight or cross LAN cable.
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6 1/O Interface

» The transmission rate you use determines available cables and connectors.

» For 100BASE-TX or 10BASE-T, use an STP (shielded twist pair) cable with category 5 or higher.

» For 1000BASE-T, use an STP cable (double-shielded with aluminum tape and braided cord) with
category 5e or higher.

I 1/0 Connector

» For electrical specifications, complying with IEEE 802.3 standard and use RJ45 8-pin modular con-
nector (complying with ISO 8877) supporting category 5e or higher.

* When selecting connectors, check that it is suitable for the cable to be used. Items to be checked
are conductor size, stranded or single, two pairs or four pairs, outer diameter, and so on.

I Pin Layout

® 10Base-T and 100Base-TX

Pin assignment Pin No. Signal name Abbr. Signal direction

1 Transmission data + TD + Output

2 Transmission data - TD - Output

3 Reception data + RD + Input

4 Not used - -

5 Not used - -

6 Reception data - RD - Input

7 Not used - -

8 Not used - -

® 1000Base-T

Pin assignment Pin No. Signal name Abbr. Signal direction
1 Communication data DA + Bl_DA + I/0
2 Communication data DA - DI_DA - /0
3 Communication data DB + BI_DB + I/0
4 Communication data DB - Bl DC + I/0
5 Communication data DC + BI_DC - I/0
6 Communication data DC - Bl _DB - I/0
7 Communication data DD + Bl_DD + I/O
8 Communication data DD - Bl_DD - I/0
I wire

Describes the connection processing to connector hood of shield as the following. The connection
processing is changed according to the transfer speed.
» 10 BASE-T/100 BASE-TX
Connect both ends of the cable shield to the connector hood. Or, connect only the shield of one end
of the cable, switching hub side, to the connector hood.
* 1000 BASE-T
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6 1/O Interface

Connect both ends of the cable shield to the connector hood.

aoepI9)U| JoUIBY)T €-9
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