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Introduction

Introduction

Thank you for purchasing the FH/FHV Series.

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

Please read this manual and make sure you understand the functionality and performance of the
FH/FHV 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-2000
FH-2000-00
FH-5000
FH-5000-00
FH-LOOO
FH-LOOO-0O
FHV7O-0000

Part of the specifications and restrictions are given in other manuals. Refer to Relevant Manuals on
Relevant Manuals on page 2 and Related Manuals on page 19.
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Relevant Manuals

Relevant Manuals

The following table provides the relevant manuals for the FH/FHV Series.
Read all of the manuals that are relevant to your system configuration and application before you use
the FH/FHV Series.

Manual

Basic information
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Overview of FH series ® )

Overview of FHV series [ ®

Setup and Wiring
EtherCAT
EtherNet/IP
PROFINET ® ®
Ethernet
RS-232C
Parallel interface

Setup the communication setting of sen-
sor controller °
EtherCAT
EtherNet/IP
PROFINET
Ethernet
RS-232C
Parallel interface

Setup the sensor controller
EtherCAT

EtherNet/IP
PROFINET ° )
Ethernet
RS-232C
Parallel interface
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Relevant Manuals

Purpose of use

Basic information

Manual
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Create and Set the Scene

EtherCAT

EtherNet/IP

PROFINET

Ethernet

RS-232C

Parallel interface

Optimizing the Scene Flow

EtherCAT

EtherNet/IP

PROFINET

Ethernet

RS-232C

Parallel interface

Connecting the Controller

EtherCAT

EtherNet/IP

PROFINET

Ethernet

RS-232C

Parallel interface

Using Helpful Functions

EtherCAT

EtherNet/IP

PROFINET

Ethernet

RS-232C

Parallel interface

Troubleshooting and Problem Solving
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Manual Structure

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.

SiocIO 110AUOD BUIUOD 16 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.

Conventions Used in This Manual

Use of Quotation Marks and Brackets
In this manual, menus and other items are indicated as follows.

Bold Menu Indicates the menu names or processing items shown in the menu bar.
Italic Iltem name Indicates the item names displayed on the screen.
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Sections in This Manual

Sections in This Manual

Overview

Methods for Connecting and
Communicating with External Devices

Appendices

NN

Index

HE N R

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 7



CONTENTS

CONTENTS

|
3o Yo [ ¥ o 1 o Y S 1
[N =T ale[=To I AN U o 1Y o Lot TN 1
YN o] o] {e7=1 o] L= = Yoo [ o £ PP 1
Relevant ManUAIS.........cciieiiiiiii e es s s rsa s s s s rn s s en s s e n s s an s ranssennssennnren 2
= T LU= TR 4 ¥ o3 B T - N 4
Page STTUCTUIE ...ttt ettt a et e e sttt e st e e et e e e anbe e e nne e e e nnneeean 4
SpPECial INFOIMELION ...ttt et e et e b e e e et e e nne e e e nanee s 5
Conventions Used in ThiS IMANUAL .............iiii ittt e e e e e e e e e e e e e e e e e e e e eeeeaannanns 5
Sections in This ManUal ..........cccuiiiieiiiiicrirerrr e s rrn e n e enns s rnnas 7
Terms and Conditions Agreement.............coiiiiiinnnnn s 12
Warranty, Limitations Of Li@bility .........co ittt e e e e e e 12
Application CONSIAEIAtIONS ...........vviiiiiieee et e e e ettt e e e e e et e e e e e e eaae e e e e e eaaaseeeeeaannes 13
DUSCIAIMETS ...ttt ettt et e et e e e e e e e e ettt e e e e e e e e e e e eeaasa e e e eeeeeseesssssaaaeeeeaeeseesnsres 13
Safety Precautions..........ccccemmmimiiiiiiissssss s 15
Precautions for Safe USe .......cciiveiiiiieiiiiiciiirici s rrssss s ress s s sss s s nna s e s ma s snnnnnes 16
Precautions for CorreCt USEe ... rssres s sss s rsa s sna s em s s ennsnnnns 17
Regulations and Standards ..........ccccoiiiiieeeeeccrccccr e 18
L= B= 1 0= o I 1] = T 11 = =3 19
R CAVAE=T 1o ¢ T o 1= o o 7N 21

Section 1 Overview

g B 14 Yo 11T 4T} o 1-2
1-2 Confirming the System Configuration..........ccccciiiiiiiiii 1-3
1-2-1 System CONfIQUIALION ..ot e ettt e e et e e e e e e aeeeenneeeennees 1-3
1-3 Communicating with an External Device..........cccocceciiriricererrccere e 14
1-3-1 Basic Control Operations of the Sensor Controller ... 1-4
1-3-2 Communications between the Sensor Controller and an External Device............cccccceeeiiveennnen. 1-6
1-3-3 Control Methods for the Sensor CoNtroller. ... 1-7
1-3-4 Communication Protocols for Communicating with the Sensor Controller..............cccccceeiiineeee. 1-9
1-3-5 Saving Sensor Controller Data to an External DeviCe .........cccooiieiiiiiieiiee e 1-11
1-4 Control Methods Using an External DeVice ..........cccccerrrremeerrnssseeersssseeeessssssee e s snssmeeeeeas 113
1-4-1 Control with Control Signals and Status SignalS.........cccciiiiiiiiiiei e 1-13
1-4-2 Command / Response Method ..........cooiiiiiiiiiii e 1-16
1-4-3 Data Output after MeasuremMeENtS ..........oooiiiiiiiii e 1-18
1-5 Setting Procedures for Communications .........ccccucvviiiininininsi e 1-28
1-5-1 Communications Setup ProCeAUIES...........ooiiiiiiiiiei e e 1-28
1-5-2 Communications Protocols and Communications Modules .............cccveiiieiiiieiiiie e 1-29
1-6 Differences in Specifications Based on the Communications Protocol ............c.cccuvnuuee 1-31
1-6-1 List of Supported Signals by Communications ProtoCol .............cccciiiiiiiiiiiiiiicieeeeee 1-31
1-6-2 Restrictions when Using Different Communication Protocols Simultaneously.......................... 1-33

8 FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)



CONTENTS

1-6-3 Restrictions in Communication Protocols by Operation Mode ...........cccccveiiiiiiiiieiiiieeee 1-33
1-6-4 Models being Compatible with Communication Protocol ............ccccceiiiiiiiiiiiiiccieec, 1-34
Section 2  Methods for Connecting and Communicating with Ex-
ternal Devices
2-1  EtherCAT CONNECLIONS ........uuueiieiie i s e mmmmn e e e e e e e s e e s nan 24
2-1-1 INtroduCtion 10 EthErCAT ...ttt e e e e et e e e et e e eneeeeaneeeenn 2-4
2-1-2 Structure of CAN Application Protocol over EtherCAT (COE) .....ccovcvviiiiiiiiiiieeeeeee e 2-7
2-1-3 EtherCAT Slave Information Files (ESI Fil€S) .......c.uuiiiiiiiiiiiiiieee e 2-8
2-1-4 Transitions of CommuNICatioNSs StAtES........cuuiiiiiiiii e 2-9
2-1-5 Process Data ODbJECES (PDOS) ....ceiiiiiiiiiiiee ettt e et e e e e e e e e e e eaa e e anneeeeas 2-10
2-1-6 Service Data ODJECES (SDOS) ...uieiuiieeiiiieeiiiieeitiie et e e et e et e e sre e e et eessneeeesnteeeanneeeasnneaeaneeeeanes 2-13
2-1-7 Communications between Master and Slaves for EtherCAT ..........cccooiiiiiiiii i 2-14
2-1-8 Communication Method of Sensor Controller Connected by EtherCAT...........cccccevcvieveeceinneen. 2-15
2-1-9 CommuUNICAtIONS SEHINGS ...ceiiiiiiiiiiii e 2-20
2-1-10 Communications Module Settings (Startup Settings).........cccveiiiiiriiiiii e 2-22
2-1-11 Communication Specifications Setings .........cc.ueiiii i 2-23
2-1-12 Output Data Settings (Processing Item Registration) ...........cccooiiiiiiiiiiii e 2-28
2-1-13 Setting Output Data (Numerical Values / Character Strings) ..........cccvviieeeriieeiiie e 2-31
2-1-14 EtherCAT Network Configuration SettiNgS .........cccoiiiiiiiiiiiiiiiee e 2-37
2-1-15 COMMUNICATION TEST.....eiiiiiie ettt et e et e et e e ebne e e anbeeeaaes 2-38
2-1-16 I/0O Ports by Area (PDO Mapping) and Memory AlloCation ...........ccccoecvviiiiiiiniieeiiie e 2-39
2-1-17 T @ ST Te o= 1 TR P PSRRI 2-45
2-1-18 Measurement Results for which Output is Possible (Fieldbus Data Output) ...........ccccceeveeneee. 2-50
2-1-19 (07070311 4= g To I OSSR 2-51
2-1-20 Measurement THGGEr INPUL.........oiii i e e e e e e e e e e e nnreeeas 2-55
2-1-21 Command ReSPONSE PrOCESSING . .....ccuuiiiiiiieiiiieiiiie ettt e et e et e e ee e snbeeeanee 2-56
2-1-22 (D e= O 11 {011 PSPPSR 2-59
2-1-23 TIMING CRATt ..ttt b e bbb e e s bttt eenb e e beesneeenneean 2-61
2-1-24 EtherCAT TroubleSNOOtING ... ...ioiiiiieiiie et e e e e enneas 2-66
2-1-25 SYSMAC EITON STALUS ....eeiiiieeee ettt e et e et e et e e et e e e e e e nnneeesnneeeanes 2-68
2-1-26 SYSMAC DEVICE FEALUIES ......cciiiiiiiiii ettt e e e e e e e e et e e e e e s ennreee s 2-87
2-1-27 ODJECE DICHONAIY ...ttt ettt e et e ettt e e bt e e et e et e e e enneeeanbeeennes 2-90
2-2 Communicating BY PLC LinK......ccuiiiiiiiemrere s sssssssssssmssns e s ssmmmss e e s e s ee s 2-130
2-2-1 Communications ProCessing FIOW ...........eiiiiiiiiiiie e 2-130
2-2-2 CommUNICAtIONS SEHINGS ...eeeiiiie et e e e e e e e e eneeean 2-132
2-2-3 Communications Module Settings (Startup Settings)........ccccoeiiiereiiieiiee e 2-133
2-2-4 Communication Specifications SEtliNgS ........ccccuiiiiiiiiiiie e 2-135
2-2-5 Output Data Settings (Processing Item Registration) ...........cccooiiiiiiiiie e 2-156
2-2-6 Setting Output Data (Numerical Values and Character Strings) ........cccoceveeviieeiniiicniiic e 2-160
2-2-7 Testing ComMMUNICALIONS ........ooiiiiie ettt et e e e e e e e e e e nnaeeaaeean 2-166
2-2-8 V1T o g o VA Y| o= i o o WSS PEP 2-171
2-2-9 7@ S o= 1SR 2-174
2-2-10 (O 101 { o101 | (=10 = TSSO P TR OPPPRPROt 2-177
2-2-11 (00T 00104 F=T oo [ IR SRS 2-178
2-2-12 Command ReSPONSE PrOCESSING.......cuuiiiiiiiiiiiii ittt 2-182
2-2-13 (D= 1= 1 @ V11 01U | RS PEPTR 2-185
2-2-14 TIMING CRATt ...ttt bttt b ettt nbe e be e 2-187
2-2-15 PLC Link TroubIESNOOtING .....veie ettt e eeeneeeenes 2-192
2-3 Communicating by EtherNet/IP ........... e snmn e e 2-195
2-3-1 Introduction 10 EtherNEeH/IP ..........ooiiii e s 2-195
2-3-2 Data Exchange with EtherNet/IP...........oo i 2-196
2-3-3 EtherNet/IP CommUNICAtIONS ........coiiiiiiiiiii e 2-199
2-3-4 Communications ProCcesSiNg FIOW .........cooiiiiiiiiiiiiie et 2-200
2-3-5 CommUNICAtIONS SEHINGS ...eeeiiiieiie et e e as 2-202
2-3-6 Communications Module Settings (Startup Settings).........ccoovviiiiiiiiiiiiiie e 2-203
2-3-7 Communication Specifications SettiNgS .........cocuviiiiiiii 2-204
2-3-8 Setting Tag Data LiNK .........ooiiiiiiii e e 2-211
2-3-9 Output Data Settings (Processing Item Registration) ... 2-216
2-3-10 Setting Output Data (Numerical Values and Character Strings) .......ccccoooeeiieeeniieesiee e 2-220

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 9



CONTENTS

2-3-11 Testing COMMUNICALIONS .......eiiiiiiie ittt et e e eabeeeenee 2-226
2-3-12 MEMOTY AIOCATION ...ttt et e e 2-228
2-3-13 11O SIGN@IS ...ttt ettt b et b et e e ne et e e e ene e e 2-237
2-3-14 OUIPUL EBIMIS e oo e e e e e e e e e e e eaeaeaaeeaeeeseaeaaannnnes 2-241
2-3-15 COMMEANG LIST ...ttt ettt 2-242
2-3-16 Command RESPONSE PrOCESSING......ciiiuiieeiiiieiiiie et et e e e see e e e st e e e enee e e e e e snneeas 2-246
2-3-17 (D= =T O 10 01U | TSR SUPRTI 2-250
2-3-18 B0 a e T 3= Ty OSSR 2-252
2-3-19 Communicating with the Sensor Controller using EtherNet/IP Message Communications ....2-257
2-3-20 Example for Command Settings .........eeiiiiiiiiiiii e 2-261
2-3-21 EtherNet/IP TroubleShOOtiNg .........oieiiieee e 2-262
2-4 Communicating by PROFINET ........cccoiiiiieiiirrirsre e e esssmr e s s s ssmse e s s ssme e e s s ssmnn e e sssssmneessnsnns 2-265
2-4-1 OVervieWw Of PROFINET ...ttt ettt e e et e e e e et e e e e e s e nsaeeeeeeeannsaeeaeeans 2-265
2-4-2 PROFINET COMMUNICALIONS ...ttt ettt 2-269
2-4-3 Communications ProCcessing FIOW ..........cooiiiiiiiiiiii s 2-270
2-4-4 CommuNICatioNS SEHINGS ....eeiiiiie i 2-272
2-4-5 Communications Module Settings (Startup Settings).........cocooveiieeeiiiieee e 2-273
2-4-6 Communication Specifications SettiNgS .........ooviiiiiiii e 2-274
2-4-7 IO Data CommuNICation SELHNGS ........eiiiiiiiiiiie et 2-281
2-4-8 Output Data Settings (Processing ltem Registration) ............cccooiiiiiiiii e, 2-283
2-4-9 Setting Output Data (Numerical Values and Character Strings) .........cccocvveiiieiiniiiciiiecee, 2-287
2-4-10 Testing ComMMUNICALIONS ........uiiiii ettt e e e e e e e e e e e e annneeeens 2-293
2-4-11 L1V [T g g ToT VA Y| ToTo= o] o 1R PP RPRRRN 2-295
2-4-12 /O SIGNQIS ...ttt 2-301
2-4-13 (O 011010 11 (=10 S S PPOUSRTPR 2-305
2-4-14 [O70] 00144 F=TaTe I N ] S PSP U SRR 2-306
2-4-15 Command ReSPONSE PrOCESSING......cciiuiiiiiiiiiiiiii ettt 2-309
2-4-16 Data OULPUL ... e e e et e e e e eaaaeaeeaeae e e e e e e a—a—n—aa—anaea 2-312
2-4-17 TIMING CRATT. .ottt ettt ebe et 2-314
2-4-18 PROFINET TroubleShOOtiNG .......cceiiiiiiieaiiee et e e 2-319
2-5 Non-procedure COMMUNICALIONS ......cccceririuimiiiir i 2-322
2-5-1 Communications ProCcessing FIOW ..........cooiiiiiiiiiiii s 2-322
2-5-2 Communications Setup ProCeAUIES..........cccuuiiiiiiiiiii e 2-323
2-5-3 Communications Module Settings (Startup Settings)........cccoo i 2-324
2-5-4 Communications Specifications Settings ........coooiiiiiiii e 2-326
2-5-5 Output Data Settings (Processing ltem Registration) ...........cccoooiiiiiiiiiii e 2-333
2-5-6 Output Data Settings (Numerical Values / Character Strings).........cccocvvveeiiiieeiiiie e 2-339
2-5-7 Testing COMMUNICALIONS ........eiiiiiie ettt e et 2-347
2-5-8 OUIPUL TEEIMIS ...ttt et e e 2-350
2-5-9 ComMMAaNA FOMMALS ...ttt 2-352
2-5-10 COMMEANG LIST ...ttt 2-354
2-5-11 OUEPUE FOMMAL ...t e et e e e e e e e e e e eaareeaeeeas 2-358
2-5-12 Non-procedure Communications TroubleShOOtiNg ...........cociiiiiiiiiiiiic e 2-360
2-6 Parallel CommMUNICAtIONS .....ccueeiiiiiii s 2-363
2-6-1 Communications ProCcessing FIOW ..........cooiiiiiiiiiiiii e 2-363
2-6-2 Communications SEtUP ProCEAUIES.........cccceieii ettt e e e e e e e e s e e aanenes 2-365
2-6-3 Communications Module Settings (Startup Settings).........cocvvriieieiiii e 2-366
2-6-4 Communications Specifications Settings ........coooiiiiiiiii e 2-367
2-6-5 Output Data Settings (Processing ltem Registration) ...........ccccooiiiiiiiniiiii e, 2-376
2-6-6 Output Data Settings (Numerical Value / Judgment)............cccoiiiiiiiiiiiiicece e 2-383
2-6-7 Testing COMMUNICALIONS ........oiiiiiiiii ettt 2-388
2-6-8 11O SIGN@AIS ...ttt nn e 2-390
2-6-9 OULPUL EBIMIS ..t e e e e e e e e et e e e e e et e e e e eaaareeaeeeaas 2-400
2-6-10 CoMMEANA FOIMALS ...ttt ettt e e s 2-402
2-6-11 THME CNAIS ...ttt ettt et e st e bt e eat e e b e e nb e e e beeenteeaneeenteeeneeennes 2-406
2-6-12 Parallel TroubleShOOtING.......coouuiiiiii et 2-419
Appendices
A-1 Command CONLIOL..........ee i e e e e s s s s saesse s e e e e e e e e e s e e s e nsnnmnnassssssssssnnnnnn A-2
A-1-1 Parameter Notation Examples for Command Control..............cccoiiiiiiiiiieiiiiceceeeec e A-2
A-1-2 Details of Commands Used in EtherCAT Communications ...........c.cceeeiiiiiiiiiieniiee e A-6

10

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)



A-1-3 Command List

A-1-4 Command Details for PLC Link, EtherNet/IP, EtherCAT, and PROFINET
A-1-5 Non-procedure Command Details

Index

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)

CONTENTS

11



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

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 13



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.
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Safety Precautions

Safety Precautions

For details of Safety Precautions, refer to Safety Precautions in the Vision System FH/FHV Series
User's Manual (Cat. No. Z365).
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Precautions for Safe Use

Precautions for Safe Use

For details of Precautions for Safe Use, refer to Precautions for Safe Use in the Vision System
FH/FHV Series User's Manual (Cat. No. Z365).
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Precautions for Correct Use

Precautions for Correct Use

For details of Precautions for Correct Use, refer to Precautions for Correct Use in the Vision System
FH/FHV Series User's Manual (Cat. No. Z365).

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 17



Regulations and Standards

Regulations and Standards

For details of Regulations and Standards, refer to Regulations and Standards in the Vision System
FH/FHV Series User's Manual (Cat. No. Z365).
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Related Manuals

Related Manuals

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

Name of Manual Cat. No. Model Purpose Contents
Vision System 3648743-1 FH-20002 To confirm the safety | Describes the definitions of basic
FH Instruction Sheet FH-2002-000 and usage precau- terms, meaning of signal words, and
FH-500002 tions of the Vision precautions for correct use of FH
FH-5002-000 System FH series series in the manual.
sensor controller.
Vision System 3102269-4 FH-2000 To confirm the safety | Describes the definitions of basic
FH Instruction Sheet FH-2000-00 and usage precau- terms, meaning of signal words, and
FH-5000 tions of the Vision precautions for correct use of FH
FH-5000-00 System FH series series in the manual.
sensor controller.
Vision System 3615792-0 FH-LOOO To confirm the safety | Describes the definitions of basic
FH-L Instruction Sheet FH-LOOO-0O0O and usage precau- terms, meaning of signal words, and
tions of the Vision precautions for correct use of FH-L
System FH-Lite ser- | series in the manual.
ies sensor controller.
Smart Camera 3615629-0 FHV7O-00000-000-0 | To confirm the safety | Describes the definitions of basic
FHV Instruction Sheet O and usage precau- terms, the meaning of signal words,
tions of the Smart and precautions for correct use of
Camera FHV7 ser- FHV?7 series in the manual.
ies.
Smart Camera 3129276-4 FHV-LTMOO To confirm the safety | Describes the definitions of basic
Lighting Module and usage precau- terms, the meaning of signal words,
FHV-LTM Instruction Sheet tions of the Smart and precautions for correct use of
camera lighting mod- | the lighting module FHV-LTM in the
ule FHV-LTM. manual.
Smart Camera Lens Mod- | 3128622-5 FHV-LEM-SOO To confirm the safety | Describes the definitions of basic
ule and usage precau- terms, the meaning of signal words,
FHV-LEM-S Instruction tions of the Smart and precautions for correct use of
Sheet camera lens module | the lens module FHV-LEM-S.
FHV-LEM-S.
Smart Camera High-Speed | 3129408-2 FHV-LEM-HOO To confirm the safety | Describes the definitions of basic
Lens Module and usage precau- terms, the meaning of signal words,
FHV-LEM-H Instruction tions of the Smart and precautions for correct use of
Sheet camera high-speed the high-speed lens module FHV-
lens module FHV- LEM-H.
LEM-H.
FHV Series 2408 FHV7O-00000O-C When User want to Describes FHV series specifications,

Smart Camera
Setup Manual

FHV7O-00000-sO0d
FHV7O-00000-s00-0
O

FHV7O-00000-HOO
FHV7O-00000-HOO-0O
O

know about the hard-
ware specifications
or to setup the Smart
camera FHV series.

dimensions, part names, 1/O infor-
mation, installation information, and
wiring information.
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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-0O0 processing items at | FH/FHV series.
Reference Manual FHV7O-00000-C the create the meas-
FHV7O-00000-sO0 urement flow or op-
FHV7O-00000-sO00-0 | erate it.
Vision System 2342 O When User confirm Describes the functions, settings,
FH/FHV Series FHV7L-00000-HOO the setting of com- and communications methods for
User's manual for Commu- FHV70-00000-HOO-O 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 7366 FH-2000 When User want to Describes FH series specifications,
FH series FH-2000-00 know about the dimensions, part names, 1/O infor-
Hardware Setup Manual FH-5000 Hard-ware specifica- | mation, installation information, and
FH-5000-00 tions or to setup the | wiring information.
FH-LOOO sensor controller of
FH-LOOO-O0O the Vision System
FH series.
Vision System 7367 When User operate Describes the functions, settings,
FH series or programming us- and operations for using Macro Cus-
Macro Customize Func- ing Macro Customize | tomize function of the FH series.
tions Programming Manual functions.
Vision System 7343 FH-2000 When User connect | Describes the operating procedures
FH/FHV Series FH-2000-00 to NJ/NX series via for setting up and operating FH/FHV
Operation Manual FH-50000 EtherCAT communi- | series Vision Sensors from the Sys-
for Sysmac Studio FH-5000-00 cation. mac Studio FH/FHV Tools.

FHV7O-00000-C
FHV7O-00000-sO0
FHV7O-00000-sO0-0
|

FHV7O-00000-HOO
FHV7O-00000-HOO-O
|
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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.

Z342-E1-24 |

JE B

Revision code

Software Ver-

Rev. Code Rev. Date Revision Contents sion
01 Jul. 2013 First edition Ver. 5.0
02 Aug. 2013 Additions for software version upgrade Ver. 5.10
03 Sep. 2013 Additions for software version upgrade Ver. 5.12
04 Jan. 2014 Additions for software version upgrade Ver. 5.2
05 Jun. 2014 Additions for software version upgrade Ver. 5.3
06 Oct. 2015 Additions for software version upgrade Ver. 5.5
07 Apr. 2016 Additions for software revision upgrade and descrip- Ver. 5.6
tion of FH-L series
08 Mar. 2017 Corrected mistakes. Ver. 5.71
Additions for software revision upgrade
09 Jun. 2017 Additions for software revision upgrade Ver. 5.72
10 Jul. 2018 Additions for software revision upgrade Ver. 6.1
11 Nov. 2018 Additions for software revision upgrade Ver. 6.2
12 Jul. 2019 Additions for software revision upgrade Ver. 6.3
13 Nov. 2019 Corrected mistakes. Ver. 6.3
14 Jun. 2020 Corrected mistakes. Ver. 6.4
15 Nov. 2020 Corrected mistakes. Ver. 6.4
16 Jan. 2022 Corrected mistakes. Ver. 6.4
17 May 2022 Deleted the product information of FH-1000 / FH-3000 | Ver. 6.5
series.
Additions for software revision upgrade - "2-2-7 Test-
ing Communications"
Corrected mistakes.
18 Dec. 2022 Added FHV7X series. Ver. 6.5
Revisions for update Related Manuals.
Corrected mistakes.
19 Mar. 2023 Corrected mistakes. Ver. 6.5
20 Sep. 2023 Corrected mistakes. Ver. 6.5
21 Mar. 2024 Added FH-2052, FH-2052-10, and FH-2052-20. Ver. 6.55
Added FH-5052, FH-5052-10, and FH-5052-20. Ver. 6.6

Added FH-5552, FH-5552-10, and FH-5552-20.
Added FH-2051, FH-2051-10, and FH-2051-20.
Added FH-5051, FH-5055-10, and FH-5051-20.
Added FH-5551, FH-5551-10, and FH-5551-20.
Additions for software revision upgrade.
Corrected mistakes.
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Revision History

Software Ver-

Rev. Code Rev. Date Revision Contents sion
22 Jul. 2024 Added CJ1W-EIP21S and CS1W-EIP21S. Ver. 6.55
Added "precautions for correct use" to the "Sysmac Ver. 6.6

Error Status" section.
Corrected mistakes.

23 Jun. 2025 Removed FH-2050, FH-2050-10, FH-2050-20, Ver. 6.7
FH-5050, FH-5050-10, FH-5050-20, FH-5550,
FH-5550-10, FH-5550-20, FH-L550, FH-L550-10, and
FHV7H series.

Additions for software revision upgrade(2-2-11 Com-
mand List, 2-3-15 Command List, 2-5-10 Command
List, A-1 Command Control (Command List, Remea-
surement, Initialize Scene Variable, Initialize System
Variable, Register Image Data, Load Registered Im-
age, Delete User Group, DELUSERGROUP or DUG,
INITSCNVAR or ICV, INITSYSVAR or 1YV, REMEAS-
URE or RMS))

Corrected mistakes.

24 Nov. 2025 Corrected mistakes. Ver. 6.7
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Overview

This section describes communication specifications to be used for communications
between the sensor controller and an external device, and the sensor controller con-
trol methods.

11
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1 Overview

1-1 Introduction

This section describes a basic overview of the sensor controller control methods and the communica-
tion specifications, which is required when the FH/FHV series communicate with an external device.

Confirming the System Configuration

This section describes the external device configuration that is required to perform measurement processing
with the sensor controller.
For details, refer to 7-2 Confirming the System Configuration on page 1-3.

!

Communicating with an External Device

This section describes the basic operations of the sensor controller, and the communication specifications be-
tween the sensor controller and an external device.
For Basic Flow of Communications and Signals, refer to 1-3-1 Basic Control Operations of the Sensor Control-
ler on page 1-4
* Process from Starting Measurements at the Sensor Controller to Data Output:
For details, refer to 7-3-2 Communications between the Sensor Controller and an External Device on page
1-6.
» Sensor Controller Control Methods (Control Signals, Commands, etc.)
For details, refer to 7-3-3 Control Methods for the Sensor Controller on page 1-7.
* Types of Communication Protocols for Communicating with the Sensor Controller
For details, refer to 7-3-4 Communication Protocols for Communicating with the Sensor Controller on page
1-9.
* Moving Data between the Sensor Controller and an External Device
For details, refer to 7-3-5 Saving Sensor Controller Data to an External Device on page 1-11.

!

Control Methods Using an External Device

This section describes the methods that you can use to control the sensor controller from an external device.
* Control with Control Signals and Status Signals
For details, refer to 7-4-1 Control with Control Signals and Status Signals on page 1-13.
* Command/Response Method
For details, refer to 7-4-2 Command / Response Method on page 1-16.
» Data Output after Measurements
For details, refer to 7-4-3 Data Output after Measurements on page 1-18.

!

Setting Procedures for Communications

This section describes the procedures that are required to set up communications before starting communica-
tions between the sensor controller and an external device.
For details, refer to 7-5-1 Communications Setup Procedures on page 1-28.

!
Differences in Specifications Based on the Communications Protocol

This section describes the types and differences of communication protocols that are used for communications
with the sensor controller.
For details, refer to 7-5-2 Communications Protocols and Communications Modules on page 1-29.
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1 Overview

1-2 Confirming the System Configuration

The FH/FHV are Vision Systems that perform measurement processing through the sensor controller
on measurement objects imaged by a camera.
In a system configuration connected to an external device such as a PLC, measurement commands
can be received from and measurement results can be output to the external device.

1-2-1  System Configuration

An overview of the FH/FHV series system configuration is shown below.

External device (e.g, PLC)

Sensor controller

Feeece |

| Camera

___________________________________

The sensor controller and an external device (PLC, etc.) are connected with a communication cable
and communicate with each other using various communication protocols. For details of various com-
munication protocols, refer to Section 2 Methods for Connecting and Communicating with External

Devices on page 2-1.

An LCD monitor (BOX type only) for operation and monitoring and a camera are connected to the sen-

sor controller unit.

For details, refer to Vision System FH Series User's Manual (Cat. No. Z365), Smart Camera FHV
Series Setup Manual (Cat. No. Z408), and the Instruction Manual provided with each individual device.

Communications Protocol

Communication Cable

Parallel Parallel I/O cable
Ethernet cable
PLC Link
RS-232C cable
EtherNet/IP Ethernet cable
EtherCAT Ethernet cable
PROFINET Ethernet cable

Non-procedure

Ethernet cable

RS-232C cable

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)
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1 Overview

1-3 Communicating with an External De-

vice

This section describes the communication specifications, control methods in communications, and set-
tings required before starting communications with an external device.

1-3-1 Basic Control Operations of the Sensor Controller

The following figure shows basic communications, and the flow of signals and data, between an exter-
nal device and the sensor controller.

co!
—m
F——(

1
i
PLC
External device

Measurement triggers
and other control
commands are input.

-

i

[g —~T O
THRR =l DD
E The measurement PLC

® © ||| g results are output. External device

» Status signals
Sensor controller « Overall judgement
* Measured values
* Character output

The following methods are used to exchange commands and data, between an external device and

the sensor controller.

From an external device to the sensor controller

Type Description

Control commands

A measurement is performed when a measurement trigger (i.e.,
STEP signal: ON) is input. For information of control signals, refer
to Control Signals and Status Signals on page 1-13.

Control signals
(Input signal)

You can send commands to perform measurements, switch scene
Communications groups, or perform other tasks. The communication commands
command input depend on the communication protocol used. For details, refer to
the section for each communication protocol.

From the sensor controller to an external device

Type

Description

Status signals

When the sensor controller recognizes a control signal or communication command input
and starts measurement processing, it reports its status to the external device using sta-
tus signals such as a BUSY signal. For details, refer to Control Signals and Status Sig-
nals on page 1-13.

Overall judgment

NG is output whenever there is one or more NGs in the judgment results for multiple
processing items. It can be output using the OR signal or the TJG output parameter. For
details, refer to Control Signals and Status Signals on page 1-13.

Measured values

The measured values for processing items are output. The items to be output need to be
previously registered to the output data (data O to 7) using processing items for output.
For details, refer to Settings Required for Data Output on page 1-21.
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o
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3

2

Type Description g
This is valid in PLC Link and Non-procedure communications protocols. %

You can output character strings and numbers read by processing items such as Charac- '_6:‘2

Character output ter Inspection, Barcode, or 2D Code. You can also use commands to acquire them after ?_’g
a measurement is performed. For details, refer to ltems that can be Output as Output ‘E’ g

Data on page 1-20. FRY

@ Additional Information

You can also use the FTP server to obtain logged image files and logged data files saved in the
sensor controller (including external storage) from a FTP client such as web browser.

18]|0JU0D) JOSUSS 8y} Jo suoneladQ |04juo) diseg |-¢-|
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1 Overview

1-3-2

Communications between the Sensor Controller and an External
Device

Communications between the sensor controller and an external device are performed as shown be-

low.

Here, describe how to start measurement with a communication command and to output data.

(2) The data at this
point is output to the
Communications
Module.

(1

)

©)

*1

*2

PLC or other external device Data output request
(DSA signal)*1
A
(1) Command _ Response (3) Data

Example: Starting a output
measurement, etc.
Sensor controller

MeasfllJ rement Communications processing | COMMunications

4 ow ) processing

Camera Input
Communications |

A 4

Module

\
An Output Unit processing item is required to
perform data output. (Multiple Output Unit items
can be used.)

When the sensor controller receives a command from an external device such as a PLC, it performs the
command and returns a response.

The measured data is output via the Communication module by the Output Unit (an abbreviation for
Results Output Unit) placed in the measurement flow.

The measurement data is output when the Output Unit is performed and not when the measurement is

completed. 2

When output control is set to handshaking (data output is controlled by the DSA and GATE signals).

For details, refer to Control Signals and Status Signals on page 1-13.

When handshaking is performed in the output control, the measurement data is held in the Communica-
tion module until a data output request (DSA signal) is received from the external device.

For details, refer to Data Output Control with Handshaking on page 1-25.

M Precautions for Correct Use

Result Completion signal (GATE signal)*1

To output data, you must place an Output Unit processing item in the measurement flow.
You can place multiple Output Unit processing items in the measurement flow.
For details, refer to Settings Required for Data Output on page 1-21.
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1-3-3

Control Methods for the Sensor Controller

1 Overview

There are three methods below to control the sensor controller with an external device such as a PLC.
For details of each control method, refer to their corresponding section.

Control Methods

Method

Overview

Trigger type and area

Signal and area to
be used

Control signals and
status signals

Operation is controlled by the
ON/OFF status of the Measure-
ment Trigger Signal (STEP)
and Command Request Bit
(EXE).

ON/OFF status of the control
signals and status signals

Control signals and
status signals

Control with com-
mands and respons-
es

Operation is controlled by send-
ing control commands. The re-
sults performed by the com-
mands can be checked with re-
sponses from the sensor con-
troller.

The control command code is
stored in the 1/0 memory of the
PLC and then the Request bit is
turned ON.

PLC I/O memory
(Command and Re-
sponse Areas)

Data output after
measurement

After measurement was per-
formed, the previously specified
measurement data is automati-
cally output.

Not required (Automatically out-
put after measurement)

PLC 1/0O memory
(Data Output Area)

1. Control with Control Signals and Status Signals (Refer to 7-4-1 Control with Control Signals
and Status Signals on page 1-13.)
Control and status check for the sensor controller is performed with the ON/OFF status of the con-
trol and status signals.
This method is best suited for basic operations such as measurement triggers or for checking the
operating status of the sensor controller.

Trigger sensor

Control signal

»
| o

[3Hl

External device

A

Status signal

D g0
TARY
:
00
o s

Sensor controller
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1 Overview

2. Control with Commands and Responses (Refer to 7-4-2 Command / Response Method on

page 1-16.)
Control is performed by storing a control command and the response to it to the PLC’s I/O memory.
This method is best suited to send multiple commands to the sensor controller without using exclu-

sive communication instructions for a PLC.

Sensor controller

External device
M
— T j
E s @
. I an 0§
0o
c h 3 allll
I/0 memor
y (1) Command
Command Area »(2) Command
Response Area execution

(3) Response

Output Area

3. Data Output after Measurement (Refer to 7-4-3 Data Output after Measurements on page

1-18.)
After measurement was performed, the previously specified measurement data is automatically

output to the PLC’s specified I/O memory.
This allows you to output measurement results from the sensor controller to the PLC automatically

without sending data requests from the PLC.

External device Sensor controller

aa
E? I nnl
1 =l 0
I/0 memory ‘ =]

Command Area
Response Area

Output Area

|(2) Measurement data |

| (1) Measurement processing
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1-3-4  Communication Protocols for Communicating with the Sensor S
Controller 2

oQ

The sensor controller can be controlled using various communication protocols by an external device ?_:%
such as a PLC or a PC. g%
<m

The communication protocols to control the sensor controller by an external device are described be- 8%

low.
PLC Sensor controller
il R
Control can be performed through different communi- 8 8
Computer cations protocols. EE A
@ | Parallel || EtherNetIP | alll
=, : oLL] i
F | PLCLink || EthercAT | w:.—:.

| PROFINET | [Non-procedure]

e Applicable Communications Protocols
The communication protocols and summary for each communication method available in the sensor
controller are below.

OK: Supported, - : Not supported

. . Communication Cable Type
Communica- | Communica- .
Overview Parallel

tion method | tion protocol 1o Ethernet RS-232C

Using a combination of ON and OFF
Contract Parallel signals of multiple physical contacts
input exchanges data between an external

device and the sensor controller.

18]|0JjU0D) JOSUSBS By} Yim Bunesiunwiwos) 1o} Sj02010d UONEdIUNWWOD) p-E-|

Without using any specific communica-
tion protocol, command frames are
sent to the sensor controller and re-
sponse frames are received from it.

By sending and receiving data in AS- - OK OK
Cll or binary formats, data is communi-
cated between an external device such
as a PLC or a PC and the sensor con-
troller.

Frame Non-proce-
transmission | dure
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1 Overview

Communication Cable Type

Communica- | Communica- .
Overview Parallel

tion method | tion protocol 1o Ethernet | RS-232C

This is a communication protocol for
the OMRON Vision System.

Areas for control signals, Command,

. Response, and measurement data are
PLC Link assigned in the PLC’s I/O memory, and i OK OK
data is communicated between the
PLC and the Vision System by sharing

them cyclically.

This is an open communication proto-
col.

Tag data links are used to communi-
cate with the sensor controller.
Structure variables corresponding to
the control signals, command data and
EtherNet/|P response data, and measurement data ) OK )
are created on the PLC. Those varia-
bles are used as tags to input and out-
put data via the tag data links to ex-

change data between the PLC and the

sensor controller.”
Data

sharing

This is an open communication proto-
col.

Areas for control signals, Command,
Response, and measurement data are
PROFINET assigned in the PLC’s I/O memory, and i oK i
data is exchanged between the PLC
and the Vision System by sharing the
data via 10 data CR.

This is an open communication proto-
col.

PDO (process data object) communi-
cations are used to communicate with
the sensor controller.

I/O ports corresponding to the control
EtherCAT signals, command data, response da- - OK -
ta, and measurement data are pre-
pared in advance, and the variables
assigned to the 1/O ports are used to
input and output data via PDO commu-
nications to exchange data between
the PLC and the sensor controller.

*1. When a CJ series PLC is connected, specify each area in the I/O memory.
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A

O

o

2

1-3-5  Saving Sensor Controller Data to an External Device S
QD

In addition to sending and receiving data via a communication protocol, you can also save data in the gg

. . . S g

sensor controller to an external device using the methods described below. T

For details, refer to the Vision System FH/FHV Series User's Manual (Cat. No. Z365).. g S

Connecting the FH/FHV as an External Drive
In addition to the sensor controller's built-in RAM disk, you can directly save various types of data such
as scene data, scene group data, logged data, and logged images to the external media below.

» For external storage, refer to Using External Storage Devices in the Vision System FH/FHV Series

User’s Manual (Cat. No. Z365).
Data can be saved directly to a USB flash drive or SD memory card inserted into the slot on the

sensor controller.

» For network drive, refer to the Shared folder on a computer connected to the network in the Vision
System FH/FHV Series User’s Manual (Cat. No. Z365).
You can save data directly to a shared folder on a computer connected via Ethernet.

Computer Sensor controller
1: )
Ethernet
(TH
o

801A8(] [BUJSIXT UE 0] Ble(] J3||0)u0)) Josuag Buines G-¢-|

Saved directly. I
) —
/4

Shared computer folder (the The sensor controller is set
shared folder settings must up to save to the shared

be set on the computer) tggg:g 'dn:fes folder on the computer.

» For data transfer (FTP server), refer to the Saving Data to an External Device in the Vision System

FH/FHV Series User’s Manual (Cat. No. Z365).
You can move logged image files and other data saved in the sensor controller’s RAM disk or a USB

flash drive to a computer via Ethernet.
The computer needs to have an FTP client function to access the sensor controller. The computer
cannot be accessed directly from the sensor controller.

Computer Sensor controller (FTP server)

Ethernet

Browser

(FTP client) RAM disk

Access via FTP @//

Images files moved to the computer.

L Image files

This enables you to move logged images off of the sensor controller's RAM disk before it becomes full.
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» For remote operation over a network, refer to the Remotely Operating the Controller (Remote
Operation) in the Vision System FH/FHV Series User’s Manual (Cat. No. Z365).
If more than one sensor controller is connected via Ethernet, a computer (FZ tool) connected to the
same Ethernet network can operate and monitor all the sensor controllers at once.

Computer (FH/FZ5 Tool)

@ Operate/monitor

7=

Ethernet Hub
J | 1 ]

Sensor Sensor
controller controller

Sensor
controller
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1-4 Control Methods Using an External
Device
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This section describes how to control the sensor controller from an external device such as a PLC.

1-4-1 Control with Control Signals and Status Signals

Control and status check for the sensor controller is performed with the ON and OFF status of the con-
trol and status signals.

A PLC inputs measurement triggers or other commands as control signals.

The operating status of the sensor controller, judgment results, and other status information can be
checked with status signals output from the sensor controller.

Trigger sensor ) Sensor controller - External device
Control signal : Status signals

o
>

(1) Measurement trigger input
(STEP signal: ON).

o
>

(2) Command received.
(BUSY signal turned ON.) E}

o
>

(3) Judgement results are output.
(OR signal turned ON.)

o4
(11)
—]
f—m

sjeubls snjejs pue sfeuBis [0)UOD UM [0JU0D L-p-|

(1)  The external device turns the STEP signal ON to input a measurement trigger to the sensor controller.

(2) When the sensor controller identifies that the STEP signal is turned ON, it outputs the BUSY signal to no-
tify the external device and starts measurement.

(3) When the sensor controller completes the measurement, it outputs the judgment results on the OR signal
to notify the external device.

I Control Signals and Status Signals

The signal types that are input and output to the sensor controller as control and status signals are
described below.

@ Input Signals (External Device (PLC, etc.) to Sensor Controller)

Signal Name Function

EXE Control Command Exe- | This is turned ON when the PLC will issue a com-

Command Request cution Signal mand to the sensor controller.

Trigger Measure Bit This is turned ON when measurement will be per-
formed.

STEP Measure Bit This is turned ON when measurement will be per-
formed.

DSA During handshaking, the user (PLC) uses this signal

(Used only for handshak- | Data Output Request to request to output data output results performed in

ing output control) Signal the measurement flow to external from the sensor

Result Set Request controller.

ERCLR Clears the error signal (ERR bit).

E ol Error Clear Bit The ERROR signal of the parallel interface and the

rror lear ERR LED of the indicator light are not cleared.
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Signal

Name

Function

XEXE

Flow Command Request

Flow Command
Request Bit

This is turned ON when a command will be per-
formed while PLC Link or Fieldbus flow control is
performed.

These are used to input commands from a parallel

DI (DIO to DI7 C d Input Signal
( (o] ) ommand Input Signals interface.
. This is the encoder input signal.
Encoder T Input
ENCTRIG neoder frigger inpu This signal is only available when the encoder trigger

(Phase A, B, 2)

will be used.

® Output Signals (Sensor Controller to External Device (PLC, etc.))

Signal

Name

Function

BUSY

Busy Signal

This signal indicates that new requests cannot be
accepted because an external input such as a com-
mand is currently handled.

“ON” of this signal does not mean that a command is
currently performed. To check whether a command
is being executed, check the Command Completion
(FLG) signal.

FLG

Command Completion

Control Command Com-
pletion Signal

The sensor controller uses this signal to inform the
user (PLC) that a command has been completed.

GATE

Result Notification

Data Output Completion
Signal

This signal informs the user (PLC) of the timing to
load output data.
“ON” of this signal indicates that the sensor control-

ler is outputting the data.”!

READY This signal indicates that the STEP (Measurement
. . . . . *2
Camera Image xfgeri]agnalllo.r the ;I'rlgg.er sllgnal Zar; l;e |r?put.
Trigger Ready Input Enabled Signal ent .e mu t|—|nF)ut un.ctlon !s used, following
STEP signal or Trigger signal is accepted only when
this signal is “ON".
OR Overall Judgment Output

Total Judgment

Signal

This signal notifies the overall judgment results.™

DO (DOO to DO15)

Data Output Signals

These signals are used to output parallel data and

parallel judgment through a parallel interface.”™

XFLG

Flow Command Comple-
tion

Flow Command
Completion Bit

This signal indicates that a command performed
while PLC Link or Fieldbus flow control is being per-
formed has been completed.

XBUSY

Flow Command Busy

Measurement Command
Busy Bit

This signal indicates that a command input while
PLC Link or Fieldbus flow control is being performed
is in execution.

XWAIT

Flow Command Wait

Measurement Command
Wait Bit

This signal indicates that a command input can be
accepted while PLC Link or Fieldbus flow control is
being performed.

Trigger ACK

Trigger Signal Acknowl-
edged Bit

This signal indicates that the sensor controller has
accepted a Trigger signal.

Command Ready

Command Execution
Ready Bit

This signal indicates that a control command is exe-
cutable.

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)



1 Overview

Signal Name Function

ERR This signal indicates that the sensor controller de-
tects the following errors.

* Camera connection error

» Battery error

* Fan error

* System error

Error Signal . Comm.unicationls timeout

Error Status e STEP input during measurement

The ERR signal does not turn OFF even after the er-
ror is eliminated. The signal turns OFF only when the
error status is cleared by a control command.

For details, refer to Error Messages and
Troubleshooting in the Vision System FH/FHV Series
User's Manual (Cat. No. Z365)..
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RUN Run Mode Sianal The signal indicates that the sensor controller in

Run Mode g RUN Mode.

ACK Command Completion This signal indicates that the DI command execution
Flag has been completed.

SHTOUT E_xposure Completion This signal indicates that camera exposure has been
Signal completed.

STGOUT Strobe Trigger Output This is the trigger signal for the strobe.

*1. This signal is linked to the Output Unit processing items in the measurement flow.
This has no linkage relation with the BUSY signal. Also, this has no linkage relation with the OR signal in
the parallel communication protocol. Note that the operation is different when PLC Link is used. For de-
tails, refer to 2-2 Communicating by PLC Link on page 2-130.

*2.  This signal is always OFF during display of a through image.
When you use a camera with lighting controller, based on its type and connecting conditions, the time
required for the READY or Trigger Ready signal to turn OFF may increase in comparison with not using
it.
For details, refer to Camera Image Input FH, Camera Image Input HDR, or Camera Image Input FHV in
the Vision System FH/FHV Series User's Manual (Cat. No. Z365).

*3.  Output only when the Output option is selected.

sjeubls snjejs pue sfeuBis [0)UOD UM [0JU0D L-p-|
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1-4-2

Command / Response Method

e Parallel

Commands are input to the sensor controller by turning the DI signals (DIO through DI7) ON and OFF.
Since there is no direct response for these commands, so check the ACK signal whether or not a com-
mand was accepted.

The command code is input with signals DIO through DI6, and the command is performed by turning
DI7 ON.

DI7 Di6 DI5 D4 DI3 DI2 DI1 DIO

I |
Execution Command Command information

e PLC Link, EtherNet/IP, EtherCAT, or PROFINET

By storing control commands from the PLC to the sensor controller and responses from the sensor
controller to the PLC into the PLC’s I/O memory, command and response control signals are ex-
changed. This enables you to control the sensor controller using commands such as single measure-
ment and scene switch without any sequence control such as issuing communication commands from
the PLC.

Memory Areas Used by the Command/Response Method

Command
Area You write the control commands to execute for the sensor controller to this area.
Response You read the performed results of the control commands written in the Command Area from this
Areas area.
PLC
CPU Unit
Sensor controller
1/O memory ]
(communications areas) (2) Command > Y
g @
(1) Command Area » Switch Scene Number m
(5) Response Area « Single Measurement, etc. 5 i
(4) Response L G5z ]
OK, etc. (3) Command is processed.

Flow of Communications between the PLC and the sensor controller

(1) The PLC (the user) writes a control command to a specified PLC’s /0O memory area (the Command Area).
(2) The PLC (the user) then turns the EXE bit ON to send the control command to the sensor controller.

(8) The sensor controller perfoms the received control command.

(4) The sensor controller returns a response to the PLC after the control command was performed.

(5) The PLC (the user) stores the response in a specified PLC’s /O memory area (the Response Area).

The communication commands depend on the communication protocol used.
For details, refer to A-7-3 Command List on page A-7.

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)



1 Overview

@ Additional Information

Command-driven character string output is not supported when using EtherNet/IP tag data link
communication, EtherCAT, or PROFINET.

To output character strings, use commands equivalent to Non-procedure communication in the
EtherNet/IP message communication.

For details, refer to 2-3-19 Communicating with the Sensor Controller using EtherNet/IP Mes-
sage Communications on page 2-257
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e Non-procedure Communications

Communication commands are sent to the sensor controller through sequence control in the PLC. An
external device and the sensor controller communicate through non-procedure (normal) communica-
tions.

POUIS|\ 8SU0dsSay / PUBWIWOD Z-H-|
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1-4-3

Data Output after Measurements

Just after a Single Measurement or Start Continuous Measurement command is executed, the sensor
controller automatically outputs the data associated with the measurement specified in advance as
output items to the PLC. This allows you to easily pass measurement results data from the processing
items to the PLC. You can also choose to output only when the PLC meets the conditions required to
receive the data (i.e., when handshaking is enabled).

The output destination for data depends on the protocol that is used to communicate between the ex-
ternal device and the sensor controller, as described below.

e PLC Link, EtherNet/IP, EtherCAT, or PROFINET
The output data is automatically output to the PLC’s specified /0O memory below.

Area of Memory Used for Data Output after Measurements:

After measurement performed, the output data associated with the measurement is

Data output area
P written to this area by the sensor controller.

PLC
CPU Unit
(1) easurement Sensor controller
/O memory execution c 0
(communications areas) f
Data < (2) Data I
Output Area
+ Specified data is automatically output.
* Output characters

Flow of Communications between the PLC and the Sensor controller:

The data to output after measurement performed and the PLC I/O memory area (Data Output Area) to
store that data need to be specified in advance. For details, refer to Settings Required for Data Output
on page 1-21.

(1) Measurement is performed.
(2) After the measurement was performed, the specified measurement data is stored in the Data Output Area
in the PLC.

e Parallel
The data is output to the PLC signal lines via DO signals (DOO0 to DO15).

e Non-procedure Communications
The data is output to the PLC reception buffer through non-procedure (normal) communications.
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I Outputting the Measurement Data

The measurement data is output to the external device via the Communications Module by the proc-
essing unit for data output (hereafter, Output Unit) placed in the measurement flow.
Therefore, to output measurement data, you must place an Output Unit in the measurement flow in
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advance.
The measurement data is output when the Output Unit is performed and not when the measurement

has been completed.

Sensor controller

Processing Single Measurement

d ~_command
or erf_ Measurement flow —\ d >
Processing started
[Measurement started.}- -{-1 0.Camera Image Input (BUSgY).

sjuswainsesy Jaye Indino eleq s-y-1

[Measurement executed. } +1-| 1.Search
Communications
Search measurement &t -| 2. Data Output Module :: >
results output. v

The results for
measurements for
1. Search are output.

You can output character strings read by processing items such as Character Inspection, Barcode, or
2D Code. (Available only for PLC Link and Non-procedure protocols)
Character strings are output simultaneously when the processing item is performed.

Sensor controller

Processing Single Measurement

command
order/_ Measurement flow—\< >
Processing started
[ Measurement started.}- -+-1 0.Camera Image Input (BUSgY).

' Read charac- !
|:::>i’[ers are output. :

Communications
Module

[Measurementprocessed.}--- 1.Character Inspection |::>

\4

Characters are output
at the same time that
the characters are read.
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1-20

@ Additional Information

Command-driven character string output is not supported when using EtherNet/IP tag data link
communication, EtherCAT, or PROFINET.

To output character strings, use commands equivalent to Non-procedure communication in the
EtherNet/IP message communication.

For details, refer to 2-3-19 Communicating with the Sensor Controller using EtherNet/IP Mes-
sage Communications on page 2-257

I Items that can be Output as Output Data

e Measurement Data
You can output at once up to eight items (32 bytes) with performing one Output Unit.

@ Additional Information

* If you need to output nine or more data items, set more than one Output Unit processing unit
in the measurement flow.
For details, refer to Outputting Multiple Measurement Data Items on page 1-22

* The number of data items that can be output by one Output Unit can be increased by chang-
ing a setting when using PLC Link or EtherCAT communications, as shown below.
- PLC Link: 256 max. (1,024 bytes max.)
- EtherCAT: 64 max. (256 bytes max.)

The following items can be output.

« Judgment result

» Measured parameters (correlation values, reference coordinates, etc.)
* Results calculated based on the values of the measured parameters

» Judgment results for expression results (Parallel Judgment Output)

e Character Output (Available only for PLC Link and Non-procedure Protocols)
You can output character strings read by processing items such as Character Inspection.
The maximum number of output characters are as follows.

» Character Inspection: 32 characters

» Barcode: 1,024 characters

2DCode: 652 characters

2DCode Il: 652 characters

OCR: 128 characters (32 characters x 4 lines)

NULL (\0) is attached at the end of the read string to be output.

The processing items supporting character strings output are listed below.

» Character Inspection

» Barcode

» 2DCode

2DCode |l

+ OCR

For details of the character output format, refer to each processing item description in the Vision
System FH/FHV Series Processing Items Reference Manual (Cat. No. Z341).
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1 Overview

Command-driven character string output is not supported when using EtherNet/IP tag data link

communication, EtherCAT, or PROFINET.

To output character strings, use commands equivalent to Non-procedure communication in the
EtherNet/IP message communication.
For details, refer to 2-3-19 Communicating with the Sensor Controller using EtherNet/IP Mes-

sage Communications on page 2-257

I Settings Required for Data Output

Use the following procedures to set up Output Unit for data output.

e Measurement Data

1. Place the data output processing unit(s) in the processing flow.
Place the processing unit for data output in the measurement flow.

Processing Units That Serve as Output Units:
On the processing item tree in the Flow Editor window, the processing items under Output result

serve as Output Units.

, Result output (1/0)
Result output (Message)
Data Output

Parallel Data Output
Parallel Judgement Output
Fieldbus Data Output

Output Unit Selection:

Select the Output Units with the following combination according to a communication protocol to be

used.

For details of communication protocols, refer to 7-3-4 Communication Protocols for Communicat-

ing with the Sensor Controller on page 1-9.

OK: Data can be output, - : Data cannot be output.

Communication Protocol

Output unit Parallel| " -C | EtherNet/lP | EtherCAT | PROFINET | o
Link procedure
Result Output (I/0) - OK oK™ OK OK -
Result Output (Message) - - - - - OK
Result Output (Parallel 1/0) OK - - - - -
Parallel Data Output OK - - - - -
Parallel Judgment Output OK - - - - -
Serial Data Output - OK - - - OK
Fieldbus Data Output - - OK OK OK -
*1. Except message communications
FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 1-21
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1-22

M Precautions for Correct Use

When Non-procedure UDP is used to output data of Result output (Message), the sensor con-
troller outputs the data to only the device whose command was accepted in the end.

2. Set the items to output
Set the items to output as output data in the Output Units placed in the measurement flow.
For the procedures to set output items in the Output Units, refer to the description for each commu-
nication protocol.

e Character Output (Available only for PLC Link and Non-procedure Protocols)

Perform the character output settings for processing items to read output characters such as Charac-
ter Inspection.

Since the above processing items perform the character output operation, it does not need to set Out-
put Units in the measurement flow. For the settings to output characters, refer to the description for
each processing item in the Vision System FH/FHV Series Processing ltems Reference Manual (Cat.
No. Z341).

» Character Inspection

» Barcode

» 2DCode

2DCode I

« OCR

% Additional Information

Command-driven character string output is not supported when using EtherNet/IP tag data link
communication, EtherCAT, or PROFINET.

To output character strings, use commands equivalent to Non-procedure communication in the
EtherNet/IP message communication.

For details, refer to 2-3-19 Communicating with the Sensor Controller using EtherNet/IP Mes-
sage Communications on page 2-257

I Outputting Multiple Measurement Data Items

e Using Multiple Output Units for Data Output

You can register more than one Output Unit in the measurement flow.

If you want to output different types of data during measurement flow processing, or if you want to out-
put more than nine different data items, you must register multiple Output Units in the measurement
flow.

Although data output is performed for each Output Unit placed in the measurement flow, the output
destination for the data is the same PLC’s I/O memory area (Data Output Area).

Therefore, the first output data is overwritten by the following output data if you do nothing. When you
want to save all the output data, take one of the following means.
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Sensor controller PLC

Processing
order

/ Measurement flow \
[Measurement started.]-- -1-| 0.Camera Image Input
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1.Search 1/0 memory

Command
Area

2.Data Output Response

Q;’] Area

Communications
Module -

Search measurement - §}
results output.

<7

>| Output Area

/

1! The data that is output
r 4.Data Output first is overwritten by the

K : j second data output
v

3.Position Compensation

Position compensa-
tion values output.
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e Outputting Data with Result Output (I/O) or Result Output (Message) Processing Unit
The “Result Output (I/0)” or “Result Output (Message)” processing item can output nine or more items

by only one processing item.
For details, refer to Result Output (I/0) or Result Output (Message) in the Vision System FH/FHV
Series Processing Items Reference Manual (Cat. No. Z341).
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Sensor controller PLC

Processing
order

/ Measurement flow \
-t 0.Camera Image Input FH

[ Measurement started. ]- :

1.Search I/O memory
Command
Area
2. Advanced filter
Response
Area
Communications | ——™N
N Jp—— Module [ _~>| Output Area

Search or
Advanced filter

Output the results of
T 17| N+1. Result output (I/O)

N

Offsets (Available only for PLC Link Communication Protocol):

When you use multiple Output Units to output data, you can offset the write destination of the output
data for each Output Unit.

Set the Offset for the Data Output. For details, refer to 2-2-5 Output Data Settings (Processing Item
Registration) on page 2-156.

Controlling Data Output with Handshaking:

When handshaking is used to control data output, the timing of outputting the data is controlled by 1/0
signals. Therefore, each time that data is output, read and move the data to a different part in the
PLC’s I/0 memory. For details, refer to Data Output Control with Handshaking on page 1-25.

@ Additional Information

For ASCII data output through Non-procedure communications, you can append a record sepa-
rator after each output data item. (The default is the delimiter.)

The following two types of Output Units can be used via parallel communications:

Output unit Output data

Parallel Data Output The measurement data is output. Up to eight items can be output.

The judgment results are output. Up to 16 judgment results can be output. The fol-
lowing two types of judgment results can be output.

* Judgment results for specified processing items.

* Judgment results of arbitrary judgment conditions set for specified item values

Parallel Judgment Output

Parallel Data Output and Parallel Judgment Output Units are output in the order they are processed in
the measurement flow.
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e Outputting Multiple Items with Parallel Data Output

The items set for output data numbers 0 through 7 via parallel data output are output to the PLC’s re-
ception buffer in ascending order, one data item at a time (16-bit units). Each time a data item is out-
put, the GATE signal turns ON.

In that time, the first data item output to the PLC’s reception buffer (data 0) is overwritten with the fol-
lowing output data item (data 1).

Therefore, the data output to the PLC’s reception buffer needs to be moved to the PLC’s memory each
time the GATE signal turns ON.
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Data output order PLC
>
Parallel data output
e mmm e . |
Reception
0. Measurement data0 | {DOO0 to DO15 bufferp
: signals

7. Measurement data 7

2 o UL
signal OFF

*1:  The operation of the DSA signal depends on whether Handshaking for output control is enabled.
For details, refer toData Output Control with Handshaking on page 1-25.
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I Data Output Control with Handshaking

The timing for data output can be controlled through the DSA and GATE signals.
As the timing for transferring output data can be controlled, it is useful when output data from multiple
Output Units is received.

e Requirements for Using Data Output Control with Handshaking

When controlling data output, set the output control method to Handshaking in the communication pro-
tocol settings.

For details, refer to Communications Specifications Setting for each communication protocol.

Parallel Communications: 2-6-4 Communications Specifications Settings on page 2-367
PLC Link Communications: 2-2-4 Communication Specifications Settings on page 2-135
EtherNet/IP Communications: 2-3-7 Communication Specifications Settings on page 2-204
EtherCAT Communications: 2-1-11 Communication Specifications Settings on page 2-23
PROFINET Communications: 2-4-6 Communication Specifications Settings on page 2-274

e Handshaking

When when the external device does not turn ON the DSA signal, the measurement data will not be
output to the external device from the sensor controller. While the DSA signal is ON, the GATE signal
turns ON when the measurement data is output from the sensor controller.

The external device takes in the measurement data when the GATE signal turns ON.

Signals Used for Handshaking

Signal Name Description
DSA Data Output Re- This signal is sent by the external device (PLC) to the sensor con-
quest Signal troller to request data output.
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Signal Name Description

This signal is sent by the sensor controller to inform the external

Data Output Com- device (PLC) of the timing to load output data. This signal is out-

GATE
pletion Signal

put only when the DSA signal is ON."!

*1.  When handshaking is not enabled for output control, the GATE signal will also be turned ON when data is
output from the sensor controller. However, when handshaking is disabled for output control during PLC Link
communications, the GATE signal is not even output.

. Sensor controller
External device ‘

e qﬂ:?m (1) DSA signal > -
[Eéh 510 | < (2) GATE signal 10 |
4 (3) Measurement results output @

| s

——]

(1)  The PLC turns ON the DSA signal and waits for the output data.
(2) The sensor controller turns ON the GATE signal when the DSA signal is ON and it is ready to output the
measurement results.”!
(3) The sensor controller turns ON the GATE signal and outputs the output data.
*1.  This is when an Output Unit in the measurement flow is performed.

e DSA Signal ON Timing

The DSA signal needs to be turned ON when data is required.

When an Output Unit has been performed and data to output is ready, the sensor controller will output
the data when it detected the DSA signal turned ON.

Measurement flow DSA (data output request) signal status

| Start measurement. | OFF

| Processing items related to results outputf -------------------- No data output.

@ E)m Data output started.

v

To output measurement results immediately, issue the measurement trigger and turn ON the DSA sig-
nal. The sensor controller does not check the change from OFF to ON of the DSA signal but checks
the ON state. As the measurement results are output from the sensor controller to the external device
immediately when the Output Unit is performed, the PLC takes in the output data at once.

Measurement flow  DSA (data output request) signal status

|Start measurement. | OFF
| ON
|Processing items related to results output | ---------- | --- = Data output started.

| Processing completed. |

e Receiving Multiple Continuous Output Data Items
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When multiple output data items from multiple Output Units are received, receive the data one at a
time using the DSA and GATE signals.

(i.e., PLC Link Communications with handshaking).

Data Output Request

| !

ON —

DSA) signal J ' |
(DSA) sig OFF iﬂ—J :

Output Unit 1 executed.  Output Unit 2 executed.
® *

Measurement trigger

1
|
|
(e.g., STEP signal) Wait for the Wait forthe |

1 first output data. second output data.

'
! |
< H
<« >

|

|

/

AN

/

4 \

ON | Ly o
Result Completion ! b
(GATE) signal OFF ; b
H [ ]
\ o : ' |
! [ 1 : :
Output data ON ; 1 L4 First :
(DATAOQto 7) OFF ! ! i | ! output data 1 Second output data
! P!

(1
(2)
@)
(4)
®)

(6)

(1) (2)(3)(4)(5) (6)

When the first data is received, the user (PLC) turns ON the measurement trigger and the DSA signal.
The sensor controller turns ON the GATE signal when the DSA signal is ON, and it outputs the first data.
The user (PLC) turns OFF the DSA signal when the GATE signal turns ON. Then the user (PLC) checks
the output data received in the PLC’s Data Output Area and moves it to another area in the PLC 1/0 mem-
ory.

The sensor controller checks that the DSA signal is turned OFF and turns OFF the GATE signal automati-
cally.

The user (PLC) turns ON the DSA signal again after receiving the output data has completed and the
GATE signal is turned OFF, and waits for the second data.

When the second data is output, the second data output is received when the GATE signal is turned ON
and step 3 to 5 are repeated.

Step 3 to 5 above are repeated for all subsequent data output items.
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1 Overview

1-5 Setting Procedures for Communica-
tions

This section describes an overview of the setting procedures that the sensor controller starts commu-
nication with an external device such as a PLC, and the communication modules to be used for the
communications.

@ Additional Information

For connection with a Touch Panel Monitor, refer to Settings for Touch Panel Monitor in the
Vision System FH/FHV Series User’s Manual (Cat. No. Z365).

1-5-1 Communications Setup Procedures

To communicate with an external device, the settings below are configured.

The communication method to be used is determined by selecting
1. Setting the Communi- a communication module.

cations Module For details, refer to Communications Module Settings (Startup
(Startup settings) Settings) for each communication protocols in the Methods for
Connecting and Communicating with External Devices.

The communication specifications are set for the communications
method of the Communications Module that was selected in step
1.

Set the communication area assignments for exchanging data with

the external device.

For details, refer to Communication Specifications Settings for

2. Communications each communication protocol in the Methods for Connecting with

specifications settings External Devices.

* The setting data (including communication settings) can be
saved and loaded as system data (extension: .ini) or system +
scene group 0 data (extension : .bkd).

For details, refer to Saving Settings Data to the Controller RAM
Disk or an External Storage Device in the Vision System
FH/FHV Series User's Manual (Cat. No. Z365)..

The data to output to the Data Output Area is registered in the
Output Unit.

The Output Unit(s) is placed in the processing flow in the same
way as for other processing items.

3. Setting output data™

If communications are not working properly, check the communica-
tions setup in the step 2 and perform a communication test to de-
4. Testing communica- termine whether or not the sensor controller can be detected on
tions the network.

If that does not solve the problem, refer to the troubleshooting sec-
tion.

*1. When performing control through data sharing (data output after measurement).
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1-5-2 Communications Protocols and Communications Modules

A Communications Module is used to communicate between the sensor controller and an external de-
vice.

The appropriate Communications Module needs to be previously set for the communication protocol to
be used to communicate between the sensor controller and the external device.

-wo) 10} sainpasold Bunjes -1
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® Communications Module Settings

The Communication Module used for communications is selected in the startup settings.

1 On the Main window, click Tool - System Settings to open the system settings.

2 On the Multiview Explorer on the left, select System settings - Startup - Startup setting and
then click the Communication tab.
For details of setting procedures, refer to Communications Module Settings for each communi-
cations protocol.

M Precautions for Correct Use

After you select the Communications Module to use, save the settings to the sensor controller
and restart the sensor controller.

The selected Communications Module will be enabled after the sensor controller restarts. You
can then set up the communications.

@ Selecting a Communications Module

SB|NPOJ\ SUOIEJIUNWIWOY) PUB S|000]01d SUOHBIIUNWIWO)) Z-G-|

Select one of the following Communication Modules based on a combination of the communication
protocol used to connect between the sensor controller and an external device, and the communi-
cation interface.

Communications Communication inter- L.
Communication Module

protocol face
Parallel Parallel Standard Parallel I/O
Serial (Ethernet)
* PLC Link (SYSMAC CS/CJ/CP/One) (UDP)
* PLC Link (SYSMAC CS/CJ/CP/One) (TCP)
Ethernet

e PLC Link (MELSEC QnU/QnAS) (UDP)
PLC Link e PLC Link (MELSEC QnU/QnAS) (TCP)
* PLC Link (JEPMC MP)

Serial - PLC Link (RS-232C)

RS-232C * PLC Link (SYSMAC CS/CJ/CP/One)

e PLC Link (MELSEC QnU/Q/QnAS)
Fieldbus

* EtherNet/IP

e EtherCAT

* PROFINET

EtherNet/IP EtherNet/IP
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Communications Communication inter-

Communication Module
protocol face

Serial (Ethernet)
* Non-procedure
Ethernet * Non-procedure
* Non-procedure
* Non-procedure

UDP)

TCP)

TCP Client)

UDP) (Fxxx series method)

—_~ o~ o~ o~

Non-procedure

Serial (RS-232C)
RS-232C * Non-procedure
* Non-procedure (Fxxx series method)
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1-6 Differences in Specifications Based
on the Communications Protocol
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This section describes the types and differences of communication protocols that are used for commu-
nications with the sensor controller.

1-6-1 List of Supported Signals by Communications Protocol

Some of the control and status signals to be used depend on the communication protocol as shown
below.

The table below can be used to check which signals exist in each communication protocol by means
of a vertical arrangement.

Note that this table does not indicate whether signals of one communication protocol can be used si-
multaneously with signals of other communication protocols.

For restriction on communication protocols that can be used simultaneously, refer to 7-6-2 Restrictions
when Using Different Communication Protocols Simultaneously on page 1-33.

M Precautions for Correct Use

The control signals and status signals cannot be used for control in Non-procedure communica-
tions.

|000}01d suonesiunwwo) Aq sjeubig pauoddng Jo isi L-9-1

@ Input Signals (External Device (PLC, etc.) to Sensor Controller)

OK: Can be used, - : Cannot be used

Signals for each communication protocol
Signal Name -
J Paraliel | PLC Link | - e™NeUl | pihercar | PROF!
P NET
EXE Control Command - OK OK - OK
Command Request | Execution Signal - - - OK -
Trigger Measure Bit - - - OK -
STEP Measure Bit OK - OK - OK
DSA
Used only for
( y Data Output Re- OK OK OK - OK
handshaking output ¢ Sianal
control) quest signa
Result Set Request - - - OK -
ERCLR ) - - OK - -
Error Clear Bit
Error Clear - - - OK -
XEXE - OK OK - OK
Flow G q Flow Command
ow .omman Request Bit - - - OK -
Request
DI (DIO to DI7) Command Input OK ; - - -
Signals
Encoder Trigger In-
ENCTRIG put OK - - - -
(Phase A, B, 2)
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® Output Signals (Sensor Controller to External Device (PLC, etc.))

OK: Can be used, - : Cannot be used

Signals for each communication protocol

Signal Name EtherNet/I PROFI-
9 Parallel | PLC Link | Ce™NeY | EercaT 0
P NET
BUSY Busy Signal OK™ oK™ oK™ OK™ OK™
FLG - OK OK - OK
c 90 I Control Command
-ommand LOmPIE= 1 completion Signal - - - OK .
tion
GATE Data Output Com- OK 0OK"2 OK - OK
Result Notification | Pletion Signal - - - OK -
READY Camera Image In- OK - - - B
Trigger Ready put Enabled Signal - - - OK _
OR Overall Judgment OK 3 OK - oK
Total Judgment Output Signal - - - OK -
One-shot Overall
One-shot OR™ Judgment Result OK - - - -
Signal
D ig-
DO (DOO to DO15) | D3t Outeut Sig oK - ; ] )
nals
XFLG - OK OK - OK
Flow C r Flow Command
ow omman Completion Bit - - _ OK _
Completion
XBUSY - OK OK - OK
Flow C r Measurement
ow .omman Command Busy Bit - - _ OK _
Busy
XWAIT - OK OK - OK
Flow C pr Measurement
ow omman Command Wait Bit - - - OK -
Wait
. Trigger Signal Ac-
Trigger ACK knowledged Bit - - - OK -
Command Execu-
R - - - K _
Command Ready tion Ready Bit o
ERR OK - OK - OK
Error Signal
Error Status - - - OK -
Run ) OK - OK - OK
Run Mode Signal
Run Mode - - - OK _
ACK (?ommand Comple- OK ) ) ) )
tion Flag
SHTOUT ITpros.ure Comple- OK ) ) oK )
tion Signal
STGOUT Fitjrtobe Trigger Out- OK i i i )

*1.  This will not be detected while commands received through any other protocol are processed. The
BUSY signal in Parallel can be shared in all protocols. If you use more than one protocol and need to
detect command execution, use the BUSY signal in Parallel.

*2.  Data is not output when there is no handshaking used in PLC Link.

*3.  The OR signal is unavailable in PLC Link.

*4. The one-shot OR signal is only available in Parallel.
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1-6-2  Restrictions when Using Different Communication Protocols Si-
multaneously

suonesIuNWWo)

The sensor controller series can use different communication protocols together. Restrictions in com-
bined use are as follows:
* The Parallel Communication Module can be used with any other Communication Modules.
» Communication Modules other than the Parallel ones have the following restrictions in the combina-
tion.
PLC Link for Vision Systems is unavailable simultaneously with Ethernet and RS-232C.
PLC Link for Vision Systems is unavailable simultaneously with EtherNet/IP, EtherCAT, and PROFI-
NET.
PROFINET is unavailable simultaneously with other non-procedure protocol using Ethernet.
All combinations of Communication Modules other than above are available.

|02030.4d

M Precautions for Correct Use

If control signals or commands are input simultaneously to the sensor controller from different
Communications Modules, they may not be received correctly. Check the status signals for
each Communications Module and input control signals and commands at different times for
each.

1-6-3  Restrictions in Communication Protocols by Operation Mode

The sensor controller can select its operating mode. The following describes typical restrictions for
each operating mode.

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

° Double Speed Multi-input Mode

* To use the Multi-input function, use Parallel or EtherCAT in which the state of the READY signal can be
checked. For EtherCAT, check the Trigger Ready signal instead of the READY signal.

* While the Multi-input function is used, most of the CPU's loads are assigned to measurement process-
ing. Therefore, its performance might drop (response may be delayed or packets lost) or communica-
tions errors might occur. While the Multi-input function is used, do not use EtherNet/IP or PROFINET
communication protocols.

* If triggers are continuously inputted with speed that communication outputs will not be in time, it may
cause STEP not to be output or measurements to be delayed. Be sure to input triggers with the timing
at which communications delay will not occur.

A|snosue)nwig s|090]0id UOHEIIUNWWOY) Juaiaylg Buisn usym suonousay z-9-1

° Multi-line Random-trigger Mode
* Only Line 0 is available in Non-procedure or PLC Link.
* Depending on communication protocols, each line needs to be set.
* For Parallel communications, the 1/0O function and terminals vary depending on the number of lines.
This function is not supported by FHV series.
° Non-stop Adjustment Mode
* Communication commands accepted during non-stop data transfer are only the Measurement com-
mand (in Parallel, Non-procedure, and PLC Link) and Continuous Measurement command (only Paral-
lel).
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Models being Compatible with Communication Protocol

This section describes external devices which can communicate with the sensor controller series
based on communication protocols.

® PLC Link and NGn-procedure Communications

* Ethernet
OMRON
OK: Can connect, Cond.: Only some models can connect, NG: Cannot connect
Interface
series CPU unit Direct connection with Connection via Ethernet unit
CPU unit (Built-in port)
o CJ1W-EIP21/EIP21S (PLC Link only)
SYSMAC_CJ2 CJ2H or CJ2M Cond. (Built-in port only) or CJIW-ETN21
CJ1W-EIP21/EIP21S (PLC Link only)
CJ1H or CJ1G NG or CJIW-ETN21
SYSMAC_CJ1 CJ1W-EIP21/EIP21S (PLC Link only)
. - ink only
CJ1M Cond. (Built-in port only) or CJIW-ETN21
CS1H, CS1D or CS1W-EIP21/EIP21S (PLC Link only)
SYSMAC_CS CS1G NG or CJAW-ETN21
CP1L Cond. (Built-in port only) -
SYSMAC_CP1 CJ1W-EIP21/EIP21S (PLC Link only)
CP1H NG or CJTW-ETN21
SYSMAC_One NSJ NG NSJW-ETN21

Mitsubishi Electric

OK: Can connect, Cond.:

Only some models can connect, NG: Cannot connect

Series

Model name

CPU unit

CPU unit

Interface

Direct connec-
tion with CPU
unit
(Built-in port)

Ethernet
Connection
via Ethernet

unit

MELSEC-
QnU els

Universal mod-

QnUDECPU

QO3UDECPU,

QO4UDEHCPU,
QO06UDEHCPU,
Q10UDEHCPU,
Q13UDEHCPU,
Q20UDEHCPU,
Q26UDEHCPU

OK

QnUDCPU

QO3UDCPU,

QO04UDHCPU,
QO6UDHCPU,
Q10UDHCPU,
Q13UDHCPU,
Q20UDHCPU,
Q26UDHCPU

NG

QnUCPU

QO0UJCPU,

QO0UCPU, Q01UC- NG

PU, Q02UCPU

QJ71E71-100
QJ71E71-B2
QJ71E71-B5
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o
g
S
Interface 3z
Direct connec- Ethernet §'§
Series Model name CPU unit CPU unit tion with CPU Connection § ]
Q
unit via Ethernet ¢ 'g'
(Built-in port) unit 3o
g8
. QO00JCPU, QO0OCPU, 3
Basic models QnCPU Q01CPU NG
Q02CPU,
QO2HCPU,

MELSEC- | High-perform-

Q Series ance models QcPy QOBHCPU, NG
Q12HCPU, py
Q25HCPU 2
MELSEC- Q2ASCPU, Q2ASC- g
QnAS Ser- - - PU-S1, Q2ASHCPU, NG g
ies Q2ASHCPU-S1 2.
E
- RS-232C 3
OMRON %
OK: Can connect, Cond.: Only some models can connect, NG: Cannot connect S
Interface g
. . . c
Series CPU unit et connectll on with Connection via serial commu- 3
CPU unit nication unit %
(Built-in port) ?U
CJ2H OK CJ1W-SCU21-V1 g
CJ1W-SCU31-V1 8
CJ1W-SCU41-V1
SYSMAC_C.2 CJ2M Cond. (Built-in port only) | CJ1W-SCU22
CJ1W-SCU32
CJ1W-SCU42
CJ1W-SCU21-V1
CJ1W-SCU31-V1
CJ1W-SCU41-V1
SYSMAC_CJ1 CJ1H, CJ1G, or CJ1M OK CJTW-SCU22
CJ1W-SCU32
CJ1W-SCU42
CS1W-SCBOO-V1
SYSMAC_CS CS1H, CS1D, or CS1G OK CS1W-SCU21-V1
CS1W-SCU31-V1
SYSMAC_CP1 CP1E, CP1L, or CP1H | Cond. (Built-in port only) | CP1W-CIF01
SYSMAC_One NSJ OK -
CJ1W-SCU22
SYSMAC NJ NJ501 or NJ301 NG CJ1W-SCU32
CJ1W-SCU42

Mitsubishi Electric
OK: Can connect, Cond.: Only some models can connect, NG: Cannot connect
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Series

Model name

CPU unit

CPU unit

Interface

Direct connec-
tion with CPU
unit
(Built-in port)

Connection
via serial
communica-
tion unit

MELSEC-
QnuU

Universal mod-
els

QnUDECPU

QO3UDECPU,
QO04UDEHCPU,
QO06UDEHCPU,
Q10UDEHCPU,
Q13UDEHCPU,
Q20UDEHCPU, or
Q26UDEHCPU

NG

QnUDCPU

QO3UDCPU,
QO04UDHCPU,
QO6UDHCPU,
Q10UDHCPU,
Q13UDHCPU,
Q20UDHCPU, or
Q26UDHCPU

OK

QnUCPU

QO0UJCPU,
QO0UCPU, QO01UC-
PU, or Q02UCPU

OK

Basic models

QnCPU

QO00JCPU, QO0CPU,
or Q0O1CPU

OK

MELSEC-
Q Series

High-perform-
ance models

QCPU

QO02CPU,
QO2HCPU,
QO6HCPU,
Q12HCPU, or
Q25HCPU

NG

QJ71C24N or
QJ71C24N-
R2

MELSEC-
QnAS Ser-
ies

Q2ASCPU, Q2ASC-
PU-S1, Q2ASHCPU,
or Q2ASHCPU-S1

NG

A1SJ71QC24
N1 or
A1SJ71QC24
N1-R2

® EtherNet/IP

OK: Can connect, Cond.: Only some models can connect, NG: Cannott connect

1-36

Interface
series CPU unit Direct connection with Connection via Ethernet unit
CPU unit (Built-in port)
CJ1W-EIP21/EIP21S (Supported only
by the EtherNet/IP Units with unit ver-
SYSMAC NJ NJ501 or NJ301 oK sion 2.1 or later and NJ-Series CPU
Units with unit version 1.01 or later.)
SYSMAC_CJ2 CJ2M or CJ2H Cond. (Built-in port only) | CJ1W-EIP21/EIP21S
CJ1H or CJ1G NG CJ1W-EIP21/EIP21S
SYSMAC_CJ1 —
CJ1M Cond. (Built-in port only) | CJ1W-EIP21/EIP21S
SYSMAC_CS gzg CS1D, or NG CS1W-EIP21/EIP21S
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g
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® EtherCAT 32
e
OK: Can connect, Cond.: Only some models can connect, NG: Cannot connect ~ § §
Interface - g
Series CPU unit Direct connection with CPU unit . . . §8
. Connection via master unit S e
(Built-in port) =a
SYSMAC NJ NJ501 or NJ301 OK NG
® PROFINET
OK: Can connect, Cond.: Only some models can connect, NG: Cannot connect
Interface
Series CPU unit Direct connection with CPU unit . . .
. Connection via master unit
(Built-in port)
SYSMAC NJ NJ501 or NJ301 NG CJ1W-PNT21
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Methods for Connecting and
Communicating with External De-

vices
]

This section describes the communication specifications, data 1/0 methods, communi-
cation settings, communication commands, and other details for each communication
protocol used to communicate between the sensor controllers and external devices.

2-1  EtherCAT CONNECLIONS ........emmiiiiiiiiiiiccccssmerrr e s s e s ss s ssnms s ne e e e e ee s s s e nnnns 24
2-1-1 Introduction t0 EtherCAT ... 2-4
2-1-2 Structure of CAN Application Protocol over EtherCAT (CoE)........ccccccoeenee. 2-7
2-1-3 EtherCAT Slave Information Files (ESI FileS) .......cccceviiiiiiiiiiiieeeee e 2-8
2-1-4 Transitions of Communications States ..........cc.ccceiiiiiiiiiiie e 2-9
2-1-5 Process Data ObjJects (PDOS) ......ccoocuiiiiiiiiiiiieeeiiie e 2-10
2-1-6 Service Data ObJects (SDOS) ......cuuiiiiiiieiiiie et 2-13
2-1-7 Communications between Master and Slaves for EtherCAT ............ccccee. 2-14
2-1-8 Communication Method of Sensor Controller Connected by EtherCAT ....... 2-15
2-1-9 Communications SEtiNGS ......cuviiiiieeiee e 2-20
2-1-10 Communications Module Settings (Startup Settings) .........ccccevceveviveiiieen. 2-22
2-1-11 Communication Specifications Settings...........ccccoviiiiiiiiii e 2-23
2-1-12 Output Data Settings (Processing Item Registration) ...........ccccociviiinienne 2-28
2-1-13 Setting Output Data (Numerical Values / Character Strings)..........c.cccocveeen. 2-31
2-1-14 EtherCAT Network Configuration Settings..........cooooiiiiiiiiee 2-37
2-1-15 CommuUNICAtION TESt ....eeiiiiie it 2-38
2-1-16 I/O Ports by Area (PDO Mapping) and Memory Allocation.............ccccceen... 2-39
2-1-17 1/O SIGNQIS ..ttt 2-45
2-1-18 Measurement Results for which Output is Possible (Fieldbus Data

OUIPUL) ettt e e 2-50
2-1-19 CommMaNd LiSt.......eeiiiiei e 2-51
2-1-20 Measurement Trigger INPUL........ooo e 2-55
2-1-21 Command ReSpoNSe ProCeSSING .......ccuvvviieiiiiiiiie e e e e 2-56
2-1-22 Data OULPUL ...t 2-59
2-1-23 TIMING CRArt ..o 2-61
2-1-24 EtherCAT TroubleShOoting..........cuviiiiiiiiiie e 2-66
2-1-25 SySMaC Error StatUs ........eeeiiiiei e 2-68
2-1-26 SySmMac DeViICe FEAtUMES .......c.ueiiieieeiiiee et 2-87
2-1-27 ODbjJECt DICHONAIY ..vveiieeiiiiiee e e e e e 2-90

2-2 Communicating by PLC LinK .......cooociiimiiiirirere e sme e 2130
2-2-1 Communications Processing FIOW...........coooiiiiiiiiiiiiiiec e 2-130
2-2-2 Communications SettiNgS ........cueeiiiiii e 2-132
2-2-3 Communications Module Settings (Startup Settings) .........cccccceeiiiiinen. 2-133
2-2-4 Communication Specifications Settings...........cccoevieiiiiiiiiee e 2-135
2-2-5 Output Data Settings (Processing Item Registration) ...........cccccceviinnnen. 2-156
2-2-6 Setting Output Data (Numerical Values and Character Strings)................. 2-160
2-2-7 Testing CommMUNICAtIONS........ccoiuiiiiiiiii e 2-166
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2-2-8 Memory AlIOCAtION ........ooiiiiiii e e 2-171
2-2-9 1/O SHGNAIS ..ot 2-174
2-2-10 OULPUL EEBMIS .t reea e 2-177
2-2-11 ComMMANA LISt s 2-178
2-2-12 Command ResSponSe ProCeSSING .........ocuiueiiiiiieiiiieiiee e 2-182
2-2-13 Data OULPUL ...t 2-185
2-2-14 TIMING Chart ..o s 2-187
2-2-15 PLC Link TroublesShOoting..........cueeiiiiieiiie e 2-192

Communicating by EtherNet/IP.............comiiiiee s 2-195
2-3-1 Introduction to EtherNet/IP ...........cooiiiiiiiii e 2-195
2-3-2 Data Exchange with EtherNet/IP ...........cccoo i 2-196
2-3-3 EtherNet/IP CommuniCations ...........ccooiiiiiiiiieiiiee e 2-199
2-3-4 Communications Processing FIOW............cooiiiiiiiiiii e 2-200
2-3-5 Communications SEttiNGS ......c.cveiieeiiie e 2-202
2-3-6 Communications Module Settings (Startup Settings) ........ccccceeeviiiieieennns 2-203
2-3-7 Communication Specifications Settings..........ccccovviiiiiiiiiii e, 2-204
2-3-8 Setting Tag Data LinK.........cooiiiiiiiiee e 2-211
2-3-9 Output Data Settings (Processing Item Registration) ...........cccoceviiinnnnen. 2-216
2-3-10 Setting Output Data (Numerical Values and Character Strings)................. 2-220
2-3-11 Testing CommMUNICAtIONS........coiuiieiiie e
2-3-12 Memory AlIOCALION .......cooiiiiee e
2-3-13 /O SHGNAIS ...
2-3-14 OUEPUL EEBMIS .
2-3-15 ComMANA LISt ..o s
2-3-16 Command Response Processing
2-3-17 Data OUEIPUL .....eeeiiieee e e
2-3-18 TIMING Chart ...
2-3-19 Communicating with the Sensor Controller using EtherNet/IP Mes-

Sage ComMMUNICATIONS ......uviiiiiii et 2-257

2-3-20 Example for Command Settings ..........cooiiiiiiiiiiii e 2-261
2-3-21 EtherNet/IP Troubleshooting...........cccuviiiiiiiiiiieece e 2-262

Communicating by PROFINET ........coo e 2-265
2-4-1 Overview Of PROFINET .....cooiiiiiie et 2-265
2-4-2 PROFINET CommuNICatiONS .......cceiiiiiiiieieiiiee et 2-269
2-4-3 Communications Processing FIOW...........ccccoiiiiiiiiiiiiiiceeeee e 2-270
2-4-4 Communications SettiNgS .......c..ooiiiiiiiii 2-272
2-4-5 Communications Module Settings (Startup Settings) ........cccceeeveevieeerneen. 2-273
2-4-6 Communication Specifications Settings..........cccceviiiiviiiiieee e, 2-274
2-4-7 10 Data Communication Settings ..........ccccviiiiiiiiiiiieee e 2-281
2-4-8 Output Data Settings (Processing Item Registration) ..........ccccccevieiinnen. 2-283
2-4-9 Setting Output Data (Numerical Values and Character Strings)................. 2-287
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2-1 EtherCAT Connections

This section describes the communication settings , communication specifications, input/output for-
mats, and the communication timing chart required for communications by EtherCAT between the sen-
sor controller and an external device.

2-1-1 Introduction to EtherCAT

EtherCAT (Ethernet Control Automation Technology) is a high-performance industrial network system
that enables faster and more efficient communications based on Ethernet.

Each node achieves a short communication cycle time by transmitting Ethernet frames at high speed.
Although EtherCAT is a unique communication protocol, standard Ethernet technology is used for the
physical layer, which means you can use Ethernet cables for wider applications.

And the effectiveness of EtherCAT can be fully utilized not only in large control systems that require
high processing speeds and system integrity, but also in small and medium control systems

| How EthercAT Works

In EtherCAT communication, Ethernet frames pass through all of the slave nodes.

When a frame passes through a slave node, the slave node reads and writes the data in the area that
is allocated to it in the frame in a few nanoseconds.

The Ethernet frames that are transmitted by the EtherCAT master pass through all EtherCAT slaves
without stopping. The last slave returns all of the frames, which again pass through all of the slaves
before returning to the EtherCAT master.

This mechanism ensures high speed and real-time data transmission.

EtherCAT master Slave Slave Slave
Data

OUT| | IN

* The slave reads output data addressed to it.
* The slave writes input data.

Ethernet frames

The data exchanges that are cyclically performed between the EtherCAT master and EtherCAT slaves
use EtherCAT datagrams that are stored directly in the Ethernet frames.

Each EtherCAT datagram consists of a header (including the data length and one or more slave ad-
dresses), data, and a working counter (i.e., check bits).
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Ethernet frame

»

m

Ethernet Ethernet data (1,498 bytes max.) CRC 3

header o

b

N - J §

=]

1]

24

=

EtherCAT P4 1st to nth EtherCAT datagrams EtherCAT frame 2

header

1st EtherCAT | 2nd EtherCAT L. nth EtherCAT

datagram datagram datagram W

3

g

c

24

&

header Data WKC =

m

3

WKC: Working counter o

3

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 2-5



2 Methods for Connecting and Communicating with External Devices

I Types of EtherCAT Communications

The following 2 types of communications are available with EtherCAT.
PDO communications are processed in each EtherCAT communication cycle to refresh data continu-
ously. SDO communications are processed between PDO communications.

® Process Data Communications (PDO Communications)

The process data communication function (PDO communications) cyclically transfers process data

in real-time.

The EtherCAT master maps the logical process data space to the nodes to achieve cyclic commu-
nications between the EtherCAT master and slaves.

EtherCAT master Slave Slave Slave Slave
A 1 T
Ethernet frame 1 l 1 ll
Ethernet | Ether | qst EtherCAT 2nd EtherCAT 3rd EtherCAT
CAT CRC
header | cader datagram datagram datagram

Logical process data

Data a

A

4

Data b

a

Data c

A

@ Mailbox Communications (SDO Communications)

The mailbox communication function (SDO communications) is used to perform message commu-

nication.

Whenever necessary, the EtherCAT master sends a command to a slave, and then the slave re-
turns a response to the EtherCAT master.
The mailbox communication function (SDO communication) has the following functions.
» Reading and writing process data
» Setting slaves
* Monitoring slave status

2-6
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2-1-2  Structure of CAN Application Protocol over EtherCAT (CoE)

| EtherCAT physical layer |

The object dictionary for the CAN application protocol is roughly classified into PDOs (process data
objects) and SDOs (service data objects).

EtherCAT allows the use of multiple protocols for communication. EtherCAT slave terminal adopts N
CAN application protocol over EtherCAT (CoE) as a device profile for CAN application protocol which %
is one of the open network standards, which provides the communication interface to apply to Ether- §
CAT devices. 5'
o
The following figure indicates the CoE structure in the EtherCAT coupler unit. g
1]
2]
FH sensor controller g
(7]
Application layer FH unit application
Object dictionary n
N
Transitions of SDO (mailbox) PDO mappings 2
communications 5
states PDO communications (cyclic) _E:
(0]
o
17 17 17 S
>
Z
Registers Mailbox Process data Z
I I -ggj_)
I I g
SyncManager FMMU 3
S
e
EtherCAT data link layer =
m
3
I
b
(s
o
m

PDOs consist of the mappable object dictionaries, and the contents in process data are defined by the
PDO mappings. PDOs are used for PDO communications to exchange process data periodically.

Moreover, SDOs can read and write all object dictionaries and are used for non-periodic SDO (event-
driven message) communications.

In EtherCAT, by setting the object dictionaries for PDOs and SDOs using the CoE interface, EtherCAT
devices that have the same device profiles as the CAN application protocol can be provided.
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2-1-3

2-8

EtherCAT Slave Information Files (ESI Files)

The setting information for an EtherCAT slave is provided as ESI file (EtherCAT Slave Information).
In EtherCAT, its various communication settings are defined based on the ESI definition information
and the network connection information for the connected slaves.

Installing ESI files into the network setup software (configuration tool) can generate the network con-

figuration information. (‘1)
Downloading the generated network configuration information to the EtherCAT master enables you to
setup the EtherCAT network.

Configuration Tool EtherCAT master

Network
lconfiguration
information

ESl files

EtherCAT EtherCAT Slave
Terminal

ﬁéﬁ@é@ﬂﬁﬂﬂ'

slave

Communications are started according to the
communications settings and the network
configuration based on the ESI files that are installed.

ESlI files for the sensor controller can be downloaded from the OMRON website.

*1: If you are using Sysmac Studio, it is not necessary to install the ESI files in the network setup soft-
ware (configuration tool). The ESI files for OMRON EtherCAT slaves have already installed in the Sys-
mac Studio. Auto-update function in the Sysmac Studio enables you to get the ESI files for the latest
models.
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2-1-4 Transitions of Communications States

The EtherCAT master controls the state transition model for communication control of its slave termi-

nals.
The following figure indicates the transition for the communication state since the power has been

turned ON.

Power supply ON

suoj28uu0) 1YII8Ylg |-

Pre-Operational

4

(]

afe-Operational

A

4

Operational

$8)B)S SUOIEIIUNWWOY) JO SUoNIsuel] y-1-Z

The following table indicates whether or not data objects can be sent or received in each communica-

tion state.
SDO
Status commu- Sending Receiv- Description
. . PDOs ing PDOs
nications
Init. Not possi- | Not possi- | Not possi- | Communications is in initialization. Communica-
ble ble ble tions are not possible.

Only SDO (message) communications are pos-
Pre-Operational (Pre- Possible Not possi- | Not possi- | sible.

Op) ble ble After the initialization, the network settings is ini-
tialized in this state.

Sending PDOs in addition to SDO (message)
Safe-Operational Possible Possible Not possi- | communications are possible in this state.
(Safe-Op) ble The slave terminals can send Information such
as status with sending PDOs.

Normal state in communications.
Operational (Op) Possible Possible Possible | The I/O data can be controlled with PDO com-
munications.
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2-1-5 Process Data Objects (PDOs)

2410

This section describes the process data objects (PDO) used in EtherCAT communications.

I Introduction

Real-time data transfer in cyclic communication uses Process Data Objects (PDOs).

There are two types of Process Data Objects (PDOs): RxPDOs, which are used by the EtherCAT
slave terminal to receive data from the EtherCAT master; and TxPDOs, which are used by the Ether-
CAT slave terminal to send data to the EtherCAT master.

RxPDO

Output data and motion
> commands to NX Units >
(Output Units)

EtherCAT

EtherCAT master Slave
Terminal

Example: Built-in
EtherCAT port

on NJ-series TxPDO
CPU Unit

Status of EtherCAT Slave
Terminals and input data
from NX Units (Input Units)

The EtherCAT application layer can hold more than one object to enable the transfer of various proc-
ess data of the EtherCAT slave terminal.

The contents of the process data is defined in the PDO mapping objects.

EtherCAT slave terminals support PDO mapping for I/O control.
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I PDO Mappings

PDO mapping objects contain the 1/O data for EtherCAT slave terminals. PDO mapping objects are
managed with indexes in the object dictionary: from 1600 hex to 17FF hex for the RxPDO, and from
1A00 hex to 1BFF hex for TxPDO.

® PDO Mapping Scheme in EtherCAT

The following describes the PDO mapping scheme in EtherCAT.

Three application objects (Object A, B, and D) are allocated to the PDO (name: PDO_1) at index
1ZZZ hex.

Like mentioned above, PDO mappings indicates how application objects are allocated to PDOs.
Indexes and sub-indexes are also allocated to application objects.

suoj28uu0) 1YII8Ylg |-

N

Object Dictionary a

s Index Ir?élebx Object Contents :30

= Q

S| 12ZZ hex | 01 hex | 6TTT hex TT hex 2

g 02 hex | BUUU hex UU hex 9

= 03 hex | 6YYY hex YY hex| 16 [ 1 e

PDO-Length : 32 Bit | | R ) f.f

PDO_1 | Object A | Object B | Object D By

0

A A A o

%

6TTT hex | TT hex Object A =
+ |8UUU hex | UU hex Object B
S| 6VVVHex | VV hex Object C
£ |BYYY hex | YY hex Object D
S | 622ZHex | 22 hex Object E

<<

@ PDO Mapping for EtherCAT Slave Terminals

EtherCAT slave terminals have PDOs for each EtherCAT coupler unit and the sensor controller.
Application objects are allocated by default (factory settigs) to PDOs for each unit.
The following figure describes a specific example for one of PDOs in a sensor controller.

Object Dictionary

25 Index Sub Object Contents

gL Index

(1]

= ° | 1BFF hex | 01 hex |2002 hex-01 hex *'| 8 l

PDO-Length: 8 Bit | RRRRREEEEEEEEEE .

Sysmac error status

|

512th transmit PDO mapping

2002 hex | 01 hex | Sysmac error status

object

Application

*1. This is expressed as 0x2002:01 on the Sysmac Studio.
In the above example, a single application object is allocated to the PDO at index 1BFF hex (name:

512th transmission PDO mapping). This PDO is for TXPDO. The application object contains the
Sysmac error status at index 2002 hex and sub-index 01 hex.
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212

I Allocating PDOs

® Scheme for Allocating PDOs to EtherCAT Slaves

Multiple PDOs can be allocated to an EtherCAT slave.
The following example indicates the PDO allocation.
Here, PDOs are allocated to index 1C12 hex for the RxPDO, and 1C13 hex for the TxPDO.

08; g Index Ir?c;]ebx Object Contents

£ 2| 1c13hex | 1 1A00 hex
(2: g, 2 1A01 hex

&8 3 1A03 hex : ‘ !

Sync Manager entity Z
| P0OA | PDOB | PDOD |

A A A
1A00 hex PDO A
. 1A01 hex PDO B
8| 1A02 hex PDO C
| 1A03 hex PDO D
;‘? 1A04 hex PDO E
1A05 hex PDOF
1A06 hex PDO G

In the example, three PDOs (PDO A, PDO B, PDO D) are allocated to index 1C13 hex for the
TxPDO.

Likewise, a PDO for the RxPDO is also allocated to index 1C12 hex.

The above allocation defines the PDO types for communications between the EtherCAT master
and slave.
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Service Data Objects (SDOs)

This section describes the service data objects (SDO) used in EtherCAT communications.

I Introduction

EtherCAT slave terminals support SDO communications.

The EtherCAT master can set parameters and monitor status by reading and writing data from and to
entries in the object dictionary using SDO communications.

For the objects that SDO communications are available, refer to 2-71-27 Object Dictionary on page

2-90.

I Abort Codes

The following table lists the abort codes for SDO communication errors.

Abort code value

Meaning

05030000 hex

Toggle bit not changed

05040000 hex

SDO protocol timeout

05040001 hex

Client and server command specifiers not valid or unknown

05040005 hex

Out of memory area

06010000 hex

Unsupported access to an object

06010001 hex

Attempt to read a write-only object

06010002 hex

Attempt to write to a read-only object

06020000 hex

Non-exist object in the object dictionary

06040041 hex

Unable to map the object to the PDO

06040042 hex

Number and length for the mapped object exceed the PDO length.

06040043 hex

General parameter incompatibility

06040047 hex

General internal incompatibility in the device.

06060000 hex

Access failure due to a hardware error.

06070010 hex

Mismatch of data type and service parameter length

06070012 hex

Data type mismatch and service parameter length is too long.

06070013 hex

Data type mismatch and service parameter length is too short.

06090011 hex

Missing sub-index.

06090030 hex

Parameter value is out of range. (Only for write-access)

06090031 hex

Written parameter value is too high.

06090032 hex

Written parameter value is too low.

06090036 hex

Maximum value is smaller than minimum value.

08000000 hex

General error

08000020 hex

Data cannot be transferred or stored to the application.

08000021 hex

Data cannot be transferred or stored to the application because of local control.

08000022 hex

Data cannot be transferred or stored to the application because of the present device
state.

08000023 hex

Failed to dynamically create the object dictionary, or no object dictionary exists.
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2 Methods for Connecting and Communicating with External Devices

2-1-7 Communications between Master and Slaves for EtherCAT

This section describes the communication modes between the master and slaves for EtherCAT and
the communication modes for EtherCAT slave terminals.

Communication Modes for Communications between Master and
Slaves for EtherCAT

® Free-run Mode (FH/FHV series not supported)

In the free-run mode, a slave performs the 1/0 processing (updating the 1/O data) asynchronously
to the communication cycle of the master.

® DC Mode

In the DC mode, a slave performs the I/O processing (updating the 1/0 data) synchronously with
the communication cycle of the master. The synchronization in EtherCAT communications uses a
distributed clock (DC) to share the same clock in the master and slaves. Interruptions (Sync0) are
generated in the slaves at precise intervals based on the clock. Each slave performs the 1/O proc-
essing at the precise timing.

I Communication Modes for EtherCAT Slave Terminals

The FH/FHV series support DC mode. They do not support the free-run mode.

I Communication Cycle

The communication cycle is determined by the settings for it in the EtherCAT master.
For details of communication cycle supported by the built-in EtherCAT port in the NJ series CPU units,
refer to NJ-series CPU Unit Built-in EtherCAT Port User’s Manual (Cat. No. W505).
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2-1-8
EtherCAT

Communication Method of Sensor Controller Connected by

With commands and responses via communications between an EtherCAT master and a sensor con-
troller, the master can control the sensor controller and make it output data after measurement.

To connect a sensor controller to an NJ series CPU unit by EtherCAT, use Sysmac Studio (standard
edition) version 1.09 or later.
Using the Sysmac Studio, the sensor controller is registered to the EtherCAT slave configuration on
the Edit Network Configuration tab page.
For details of the registration procedures, refer to Controller Configurations and Setup in the Sysmac
Studio Version 1 Operation Manual (Cat. No. W504).

M Precautions for Correct Use

When Sysmac Studio is used in a high load environment, such as input of measurement trig-
gers at short intervals while connected online to the sensor controller, there may be deviations
in the measurement processing time.

In EtherCAT communications, communications are performed via I/O ports in the following six areas in
the Controller. The I/O ports in the Sysmac Error Status Area are used only when a CPU Unit of the
NJ series is connected as a EtherCAT master.

Command/response
method

(1) /O ports in the
Command Area

These 1/O ports are used that you write control com-
mands to perform for the sensor controller.

(2) I/0 ports in the
Response Area

These I/0 ports are used that the sensor controller
writes the results which the control commands written
in the Command Area were performed.

Data output after
measurements

(3) I/O ports in the Data
Output Area

These I/O ports are used that the sensor controller
writes the measurement parameters, judgment results,
and other results after measurements are performed.

Error status

(4) I/O ports for Sysmac
Error Status Area

These I/O ports are used that the sensor controller
writes the error status. Valid only for Sysmac Studio
and Vision Tool used together.

User area

(5) I/O ports in the user
input area

These I/O ports are used that you write the data that
you defined for the sensor controller.

(6) I/O ports in the user
output area

These I/O ports are used that the sensor controller
write the data that you defined for the sensor control-
ler.
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216

External device such as a PLC (master) Vision Sensor (slave)
/O ports in the Command Area N
You write the following control Commands | The Vision Sensor executes the
commands for the Vision Sensor. control commands written to the 28 byt
« Control signals I: I/0 ports in the Command Area. d yies
» Command codes
« Command parameters
Command/ / N\ , = - / -
xecution
resphondse /<| I/O ports in the Response Area |-\ N
metho . - /T he Vision Sensor writes the executi(h
The Vl_smn Sensor writes the Responses results to the I/O ports in the Response
execution results. Area in the Controller.
« Status signals L 24 bytes
« Command codes
* Response codes
* Response data
, \--=22ZZ5 T+ Measurement Flow -+ --+|--)-+ Operation is
/0 ports in the Data Output Area EXtemaJ1 E i Exectiion of processing tem A performed by
Data The Vision Sensor writes the outputs :Commumcanms : g executing the
output output data. Moddle i : > ;]neasurement
after ] ! - - ow (32 to
! Execution of processing 256 bytes).
measurements The Vision i N\ item for the Output Unit.2
Sensor writes| Dt s writien to the Communications Module. J
-------------------------------------- the values bbb
/0 ports for Sysmac Error Status Area ;}ggzgg?ggby — ' <
The Vision Sensor writes the item A. The Vision Sensor writes thg
Error status| | arror status error status to the 1/0O ports in the 1 byte
’ Sysmac Error Status Area. >~
» Sysmac error status
-
1/0 ports in the user input area l_\
You write data that you defined Input The FH sensor controller proceed
for the FH sensor controller to with processing using the written 32 byte
these /O ports. I: data.”
o / \_
User area
1/0 ports in the user output area
) Output / .
Data that you defined for the The FH sensor controller writes
FH sensor controller is written data that you defined for the 32 byte
to these 1/O ports from the FH sensor controller to these I/O
\FH sensor controller. / \ports.'3 /

*1: You can use output controls (handshaking) to prevent output data from being externally output from
the communications buffer until the external device such as a PLC(master) turns ON the Result Set
Request signal to request the output data.

*2: For details of the Output Units outputting measurement data, refer toSettings Required for Data
Output on page 1-21.

*3: Use the Macro Customization Function to input and output to the User Area. For details of the
Macro Customization Function, refer to EtherCAT communication of the IO Module List in the Vision
System FH Macro Customize Functions Programming Manual (Cat. No. Z367).
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I Communications in Multi-line Random-trigger Mode

In Multi-line Random-trigger mode, a sensor controller for the FH series can control up to eight lines.
In Multi-line Random-trigger mode, the 1/O ports (areas) for communications between the sensor con-
troller and the master are allocated as shown below.

Command/response method

I/O ports in the Command Area

I/O ports in the Response Area

Data output after measurements

I/O ports in the Data Output Area

Allocated for each line.

User area

I/0 ports in the User Input Area

I/O ports in the User Output Area

Error status

I/0 ports for Sysmac Error Status
Area

The same for all lines.

Independent areas for PDO communications are allocated for each line by allocating a Module (line) to
each EtherCAT communication slot using Sysmac Studio (standard edition).
Line O

Line 1

\ Line 0

/ communications

PDO
communications

Line 1
PDO
communications

——

Line 6
PDO
communications

Line 7
PDO

size for each

@ Available Size for Output Data

NJ-series Controller

il

feecee |
|
E

You can specify
the output data

line.

The upper limits for the output data size depend on the number of lines and User Area to be used

as shown below.

Number of lines

Not Using User area

Using User area

1 line

Max. 256 bytes

2 lines

3 lines

4 lines

5lines

Max. 256 bytes

Max. 128 bytes

6 lines

Max. 128 bytes

7 lines

8 lines
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® Minimum PDO Communication Cycle Time

Do not set the communication cycle (PDO communication cycle time) for EtherCAT communica-
tions to a value lower than the minimum time in the following table.

The minimum communication cycle time (PDO communication cycle time) depends on the number
of lines to control, the number of bytes for output data, and the User Area to use as shown below.
In Multi-line Random-trigger mode, the minimum value for the communication cycle is the minimum
value for the maximum byte size for each line.

If the communication cycle (PDO communication cycle time) were set lower than the minimum val-
ue below, a slave application error (AL status code: 0035 hex) will occur and EtherCAT communi-
cation will become unavailable.

Not Using User area

Number of lines to Byte size of output data
be controlled 32 bytes 64 bytes | 128 bytes 256 bytes
1 line 125 us 250 us
2 lines 250 ps
3 lines 250 ps | 500 ps
4 lines 500 ps 1000 s
5 lines 500 s 1000 us
6 lines 500 ps 1000 ps Unavailable
7 lines 500 s 1000 us Unavailable
8 lines 1000 ps Unavailable

Using User area

Number of lines to Byte size of output data
be controlled 32 bytes 64 bytes 128 bytes 256 bytes
1 line 125 ps 250 ps
2 lines 250 us 500 us
3 lines 500 ps 1,000 ps
4 lines 500 s 1,000 ps
5 lines 500 ps 1,000 ps Unavailable
6 lines 1,000 ps Unavailable
7 lines 1,000 us Unavailable
8 lines 1,000 ps Unavailable

M Precautions for Correct Use

The communication cycle of EtherCAT communication depends on the number of slaves and
the total data size.

Check and calculate each component such as the transmission delay time of the external de-
vice such as a PLC (master) as well as the minimum value of the above "sensor controller
(slave)".

For details on the calculation method, refer to the manual of the connected external device such
as a PLC(master).
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I Applicable Models

n
+ OMRON m
=2
OK: Can connect, Cond.: Only some models can connect, NG: Cannot connect 5'(5)
>
-
Interface §
Series CPU unit Direct connection with | Connection via master §
CPU unit (Built-in port) unit 5
=]
SYSMAC NJ/NX NJ501, NJ301, NJ101, OK @
NX701
* Beckhoff

TwinCAT PC edition, Industrial PCs, Embedded PCs
(When you use a Beckhoff’s master, contact us to get an ESI file for sensor controllers of the FH
series.)
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2-1-9  Communications Settings

The following settings are required to use EtherCAT communications.

2-20

1. Communication Mod-
ule settings
(Startup settings)

!

2. Communications
specifications settings

3.0utput data settings
(processing item regis-
tration)

4. EtherCAT network
configuration settings

5. Communications test

The communication method to be used is determined by select-
ing a communication module.

For details, refer to 2-1-10 Communications Module Settings
(Startup Settings) on page 2-22.

The communications specifications are set for the communica-
tions method of the Communication Module selected in step 1.
Moreover, The data size settings output to the Data Output Area
and whether or not to use the User Area are also set.

For details, refer to 2-1-11 Communication Specifications Set-
tings on page 2-23.

The data output to the Data Output Area is registered in the Out-
put Unit.

The Output Unit is placed in the processing flow in the same way
as for other processing items.

For details, refer to 2-1-12 Output Data Settings (Processing
Item Registration) on page 2-28.

Using Sysmac Studio, register sensor controllers in the Ether-
CAT slave configuration.

Moreover, When multiple lines are used in Multi-line Random-
trigger Mode, set the Communication Module for each line.

For details, refer to 2-1-14 EtherCAT Network Configuration Set-
tings on page 2-37.

In normal communication state, ECAT RUN LED on the sensor
controller lights green.

If communications were not working properly, check the commu-
nications setup from step 2.

If communications were not performed properly, error events are
registered in the troubleshooting of the Sysmac Studio. Check
them to solve the problem.

For details, refer to 2-1-15 Communication Test on page 2-38.
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2 Methods for Connecting and Communicating with External Devices

@ Additional Information

Communications are set up as shown below when you use the Multi-line Random-trigger mode.

Settings on Communications Communications Output data
the window Module setting | specifications settings > designation
for line 0

Set [Fieldbus] to [EtherCAT]. « The communications settings

(e.g., communications cycle):
Are the same for all lines.

» Number of output data bytes
(output size):
Set for each line.

suoj28uu0) 1YII8Ylg |-

Settings on Communications Output d{ata
the window Module setting o designation
for line 1 "
Set [Fieldbus] to [EtherCAT]. The output data is designated

according to the output data
size that was set on the
window for line 0.

Settings on Communications > Output data
the window Module setting designation
for line 7

- The output data is designated
Set [Fieldbus] to [EtherCAT]. according to the output data
size that was set on the
window for line 0.

sBumas suonesIuNWWo) 6-1-z
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2-1-10 Communications Module Settings (Startup Settings)

2-22

On the Main window, click Tool - System Settings to open the system settings.

On the Multiview Explorer on the left, select System settings - Startup - Startup setting and
then click the Communication tab.

System Settings 1]

El Séy?tset:nie:\ngs Language Setting Basic I Communication COperation mode
- Startup sstting
- Camera
- Camera connection Communication module select
- Inter-camera setting ;
| ——— Serial(Ethernety INnrmaI(UDP) j
= Communication Serial(R5-232C1422) INormaI j
- Parallel
- RS-232CH422(Normal) Eaall [standard Parallel 110 =l
- EthernettMormai(UDP)) Eialdnis =
- EtherCAT
[=- Cther Remate Operation ION j
- Date-time setting
- Fan control setting
- STEP setting

In the Communication Module Selection Area, select EtherCAT in the Fieldbus, and then click
Apply.

Click Data save in the Toolbox Pane.

| Data save

On the Main window, click Function - System restart.

Click OK in the System restart dialog box to restart the sensor controller.
When the sensor controller was restarted, the set Communication Module will operate with the
default settings.

Set the IP address and other parameters for external devices such as a PLC.

Precautions for Correct Use

If you will use the Multi-line Random-trigger mode for EtherCAT communications for multiple
lines, use the following procedure to set the Communications Module.

(1) Inthe Communications Module settings for line 0, set the Fieldbus Box to EtherCAT, save the set-
ting to the Vision Sensor, and then restart the system.

(2) Atter the system has been restarted, set the Fieldbus Box to EtherCAT in the Communications
Module settings for line 1, save the setting to the Vision Sensor, and then restart the system. Re-
peat this step for the rest of the lines.
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2 Methods for Connecting and Communicating with External Devices

@ Additional Information

You can save the Communication Module settings to a file.

Use the System data or System + Scene group 0 data option for saving settings to a file.
For details, Refer to Saving Settings Data to the controller RAM Disk or an External Storage
Device in the Vision System FH/FHV Series User’s Manual (Cat. No. Z365).

2-1-11 Communication Specifications Settings

Here, set output data size, output handshaking, and output controls to perform EtherCAT communica-
tions.

M Precautions for Correct Use

» Use the same communications specifications settings for the sensor controller and the exter-
nal device.

» Do not input signals to EtherCAT from an external device while performing the EtherCAT sys-
tem settings.

» Before you set the communications specifications, set the Communications Module to
EtherCAT.
Restart the system after you save the data to the Vision Sensor.
For details, Refer to 2-1-10 Communications Module Settings (Startup Settings) on page
2-22.

1 On the Main window, click Tool - System Settings to open the system settings.

2 Select System Settings and then select Communications - EtherCAT.
Communication settings window appears.

3 Set each item.

Sysem Tettings

- System Setinga
5 Slima

asrenent g
Lopging semng %
5::';:;\?’” stwﬂm:mmiggg‘!

aaull ormat B4)
Macrs [ varisbie fuschon sattng Ling2 fompopttocs 2 gl
st Risull Data Format SILREAL 8)

16)
21

Tt Fieaul Data Format SLREAL 18] oFF
Rusull Data Format TILREAL 32)
Ling4. Résult Data Format BDINT 2 - LREAL 3) OFF
Resull Data Format (0T 4 + LREAL 6)
Lings Rirsull Oata Formal 10[CINT 8 » LREAL 12) OFF -
Result Oata Format 11(0INT 18 = LREAL 24)
Resull Data Formal 12(BYTE ARRAY 32)
Line® Ripsult Data Fafmat 13(EVTE ARRAY 54) OFF 2

Fasult Dats Format 14[@YTE ARRAY 126)
Resull Data Format 15(BYTE ARRAY 288)

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 2-23

suoj28uu0) 1YII8Ylg |-

sBumag suoneolioadsg uonEdIUNWWOD |L-1-Z



2 Methods for Connecting and Communicating with External Devices

.. Setting value .
Setting item [Factory default] Description
ON at OK:
ON when the judgment result is OK.
For the overall judgment, ON when all judgment
Judge output polarity * ON at OK results are OK.
* [ON at NG] ON at NG:
ON when the judgment result is NG.
For the overall judgment, ON when one of the
judgment results is NG.
ON at error:
Error output polarity * [ON at error] ON when an error occurs.
* OFF at error OFF at error:
OFF when an error occurs.
None:
The sensor controller outputs measurement re-
* [None] sults without synchronizing with external devices.

Output control ¢ Handshaking Handshaking:

The sensor controller outputs measurement re-
sults with synchronizing with external devices.
Set the cycle by which measurement results are
output.

Output period 2 to0 5,000 Set the number of cyclic communications of the

[cycle] [2] EtherCAT PDO communication cycle after which
to output the measurement results from the sensor
controller.

Set the cycle by which the output of measurement
. results are held.

;2;]:5:; time [11;0 1,000 Set the number of EtherCAT PDO communication
cycles to hold the output from the sensor control-
ler.

Valid only when Handshaking is set to Output
_ 0.5 to0 120.0 Control. _

Timeout [s] [10.0] Set the timeout time.

A timeout error will occur if external devices could
not perform handshaking within the time set here.
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Setting value

Setting item Description
gl [Factory default] L
Set the number of data items to output for each
line.
There are two types in the output data size: 4
bytes (DINT) and 8 bytes (LREAL).
Select the output data size and the number of out-
puts from the types below.
Eight 4-byte data it
Result Data Format 0 9 yte data rems
are output. (Total: 32
(DINT 8)
bytes)
Sixt 4-byte dat
Result Data Format 1 . xieen S-byte caa
items are output. (Total:
(DINT 16)
64 bytes)
Thirty-two 4-byte data
* Result Data Format 0 I(T;T\juTlt ;a;ta Format 2 items are output. (Total:
(DINT 8) 128 bytes)
* Result Data Format 1 " Sixty-four 4-byte data
(DINT 16) Result Data Format 3 items are output. (Total:
* Result Data Format 2 (DINT 64) 256 bytes)
(DINT 32) Four 8-byte data items
e Result Data Format 3 | Result Data Format 4
are output. (Total: 32
(DINT 64) (LREAL 4) bytes)
* Result Data Format 4 Eiaht 8-bvte data tems
(LREAL 4) Result Data Format 5 arg Wy u‘; Total: 64
« Result Data Format 5 | (LREAL 8) ytes) put. {fotak
(LREAL 8) y
Line n Data Output * Result Data Format 6 | Result Data Format 6 Slxteen 8-byte data .
number (LREAL 16) (LREAL 16) items are output. (Total:
* Result Data Format 7 128 bytes)
. Thirty-two 8-byte data
(LREAL 32) Result Data Format 7" Y Y

* Result Data Format 8
(DINT 2 + LREAL 3)

* Result Data Format 9
(DINT 4 + LREAL 6)

* Result Data Format
10 (DINT 8 + LREAL
12)

* Result Data Format
11 (DINT 16 +
LREAL 24)

(LREAL 32)

items are output. (Total:
256 bytes)

Result Data Format 8
(DINT 2 + LREAL 3)

Two 4-byte data items
and three 8-byte data

items are output, for a
total of five data items.
(Total: 32 bytes)

Result Data Format 9
(DINT 4 + LREAL 6)

Four 4-byte data items
and six 8-byte data
items are output, for a
total of 10 data items.
(Total: 64 bytes)

Result Data Format 10
(DINT 8 + LREAL 12)

Eight 4-byte data items
and twelve 8-byte data
items are output, for a
total of 20 data items.
(Total: 128 bytes)

Result Data Format 11"
(DINT 16 + LREAL 24)

Sixteen 4-byte data
items and twenty-four 8-
byte data items are out-
put, for a total of 40 da-
ta items. (Total: 256
bytes)
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2 Methods for Connecting and Communicating with External Devices

2-26

N

Setting value

Setting it
etting item [Factory default]

Description

* Result Data Format
12 (ByteArray 32
byte)

* Result Data Format
13 (ByteArray 64
byte)

* Result Data Format
14 (ByteArray 128
byte)

* Result Data Format
15 (ByteArray 256
byte)

Result Data Format 12
(ByteArray 32 byte)

A character string of 32
bytes is output.

Result Data Format 13
(ByteArray 64 byte)

A character string of 64
bytes is output.

Result Data Format 14
(ByteArray 128 byte)

A character string of
128 bytes is output.

Result Data Format 15
(ByteArray 256 byte)

A character string of
256 bytes is output.

User area * [OFF]
* ON

Set whether or not to use the user area (user input
area/user output area) for each line.

*1.  When you control six to eight lines in Multi-line Random trigger mode, you cannot use the output

data size of 256 bytes.
Click Apply.

Precautions for Correct Use

If you change any of the Line N Data Output Number and User area settings, restart the control-

ler.

Additional Information

If you use alignment, select the data type of the output data according to the application.

¢ DINT Data:

This data type holds a single-precision floating-point number.

Coordinate values are multiplied by 1,000 and are output as integers.

Only 1/1,000 of the precision is output.
* LREAL Data:

This data type holds a double-precision floating-point number.
If you use alignment, coordinate values are output as double-precision floating-point num-

bers.

This allows you to output the actual values to an external device.
However, processing 64-bit calculations on the NJ-series controller or other PLC will be slow-

er than processing 32-bit calculations.
* ByteArray Data:

This is used to output a character string. (Other than characters cannot be output.)

1) Select Result Data Format on the EtherCAT setting screen in the sensor controller of the
FH/FHV series. (Data with Array of Byte format is output to the NJ series controller.)

2) Use the AryToString command in the program on the NJ series controller to convert the
received data with Array of Byte format to String format.
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2 Methods for Connecting and Communicating with External Devices

EtherCAT Communications Settings for Multi-line Random-trigger

N

Mode X

m

=2

When you use Multi-line Random-trigger mode to perform EtherCAT communications on multiple lines, 5'(5)

you can only configure EtherCAT communication settings on line 0 Setting tab page. b

— . . : o

The EtherCAT communication settings on multiple-line are as follows. el

3

a

Setting item Description g'

Output control Common settings for all lines ’
Output period Common settings for all lines

Output setting Set for each line.

The settings of the Fieldbus data output for each line vary depending on
the settings of the number of Data Output.

For details, refer to 2-1-12 Output Data Settings (Processing ltem Regis-
tration) on page 2-28.

sBumag suoneolioadsg uonEdIUNWWOD |L-1-Z
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2 Methods for Connecting and Communicating with External Devices

2-1-12 Output Data Settings (Processing Item Registration)

Here, set the output items and output format to be used with EtherCAT.
This processing item is not available in the FHV series. When you set output data in the FHV series,
refer to 2-1-13 Setting Output Data (Numerical Values / Character Strings) on page 2-31.

I Registering Processing Items

Register the processing items for data output in the measurement flow.

1 Click Edit flow in the Toolbox Pane.

2 Select the Fieldbus Data Output processing item in the processing item tree.

=] [ output resut
. Dista OutpLt

Parallel Data Output

alEelE

Parallel Judgement Output

it bbbk Bl bbbl Tty
I

i

Figldhus Data Output

3 Click Append.
The Fieldbus Data Output processing item is added at the bottom of the unit list (flow).

0.Camera Image Input

g

1. Search

2 Fieldbus Data Cutput

e

4 Click the Fieldbus Data Output 4l icon and set the data output items and data format.
For details of the settings, refer to the following.
Setting the Output Data on page 2-29

M Precautions for Correct Use

Fieldbus Data Output

Perform the communication settings before the settings of Fieldbus Data Output.

Note that if you changed the communication settings after the settings of Fieldbus Data Output,
the changed settings will not be displayed on the Fieldbus Data Output setting display.
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@ Additional Information

» Depending on the Data Output Number setting for the line, you can set from 4 to 64 data
items for output with one data output processing item.
Examples:
DINT16: You can register up to 16 data items.
LREAL 24: You can register up to 24 data items.
For the number of data items that you can output for each Data Output Number setting., refer
to 2-1-11 Communication Specifications Settings on page 2-23.
If you need to output more data items than given above, use more than one Output Unit.
However, the data is output to the same destination, so if you do not control the output, the
data that was output first will be overwritten by the subsequent data.
Use the following method to read each set of output data.
» Controlling Data Output with Handshaking
When handshaking is used to control data output, the timing of outputting the data is con-
trolled by I/O signals.
Each time that data is output, read the output data and move it to a different part of /0O
memory in the PLC.
For more information on handshaking, refer to Data Output Control with Handshaking on
page 1-25.

» Data is output in the order of registration in the measurement flow, with each data output
processing item executed at a different timing. (Data output is executed in the order that it is
registered in the measurement flow.)

For details, refer to Outputting the Measurement Data on page 1-19.

I Setting the Output Data

Set the output data with expressions.
Set the expression for each four-byte data (DINT) and eight-byte data (LREAL).

@ Additional Information

The Fieldbus Data Output setting item changes according to the EtherCAT communications set-
tings. Set the total output data size (256 bytes max.) and the number of data items to output (64
max.) in the EtherCAT communications settings in advance.

1 Click the Fieldbus Data Output ! icon in the measurement unit list (flow).

2 The Fieldbus Data Output window is displayed.
The DINT Setting and LREAL Setting tabs and the number of the output data are displayed
according to the EtherCAT communication settings.

3 In the item tab area, click either tab, DINT Setting or LREAL Setting.
The DINT Setting and LREAL Setting tabs are displayed according to the EtherCAT commu-
nication settings.

4 In the list, click the output data number to set the expression.
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2 Methods for Connecting and Communicating with External Devices

2-30

DT Seting LREAL Setting

Cutpul dala

4 |
No. 0 ™ Comment view

Comment: | =]
Expression

Resull

0.0000

The selected output data number is displayed under the list.

Click _] next to the expression text box and set the expression.

]

Specify the processing items, measurement results, and measurement data in the expression.
Arithmetic or function calculations can be applied to the measurement data to output.

For details of the calculation settings, refer to Calculation in the Vision System FH/FHV Series
Processing Items Reference Manual (Cat. No. Z341).

Click _] for the Comment text box and enter the description for the expression.

The entered comment will be displayed in the detailed results area on the Main window.

For example, Test was entered as the comment for the expression 0, Test will be displayed in-
stead of Expression 0 in the detailed results areas on the Main window.

Repeat step 4 to 5 to set expressions for each output data number.

In the item tab area, click either tab, DINT Setting or LREAL Setting and set the expressions
in the same way as for step 3 to 5 above.

Additional Information

If no expression is set for the output data number, 0 is output.
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2-1-13 Setting Output Data (Numerical Values / Character Strings)

I Registering Processing Iltems

Register the processing items for data output in the measurement flow.

1 In the Main window, click Edit flow in the Toolbox Pane.

2 Click Result output (I/0O) in the processing item tree.
E||-__J Output result

Er-- '_.5 Result output {1/ 0}

Result output (Message)
Data Output
Parallel Data Qutput

Parallel Judgement Output

El=ElER

Fieldbus Data Output

3 Click Append.
The Result output (I/0) processing item is added at the bottom of the unit list (flow).

0.Camera Image Input FH
& 1.Search
a9
% 2 Advanced filter

nunes| 3 Result output (170}

4.

—
1

4 Click Result output (I/O) & icon in the unit list (flow) or Set to set the output device and the
output data.
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2 Methods for Connecting and Communicating with External Devices

2-32

I Setting the Output Device

Here, set a communication method when data is output.

1 Click Result output (1/0) @ icon in the unit list (flow) or Set to set the output device and the

output data.
The Result output (I/0) setting window is displayed.

[ 1. Result output (1/0)

Outputsetting

No. Offset Data Type Data Value
0

oK

Cancel

2 Click Output setting.
The Output setting window is displayed.

QOutput device: | Not selected b

oK Cancel

3 Click > at the right side of the Output device. Select Fieldbus.

Output setting

Output device: | Mot selected

Serial(Ethernet)
Serial(RS-232C/422)
Fieldbus
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m Precautions for Correct Use

» The displayed output device is determined based on the selection of Communication
module in the System settings in the item tab.

» Executing measurements without an output device selected causes a failure (NG: No meas-
urement) in the judgment of the processing unit.

suoj28uu0) 1YII8Ylg |-

I Setting the Output Data

Here, set the data to output such as processing item data or fixed character strings.

1 In the item tab area, click Output data.
The Result output (1/0) setting window is displayed.

’ @ 1. Result output 1/ 0) O

Outputsetting

No Offset
0

Data Type Data Value Title

o — ][] e [P

00000000 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000010 || 00 00 0O 00 00 00 0O 00 00 00 0O 00 00 DO 00 00

(b) —

00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
000000a0
00000060
0000000

0000 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
0000 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
0000 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
0000 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
0000 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00_00 00 00 00 00 00 00 00

Cancel

(c)

(sBuiyg Jeyoeley) / senje [eouswny) eyeq indino bumes gL-1-2

a) Setting data display area
The No. (output number), Offset (indicating the byte position from the beginning), Data type
(integer, double, string), Data, Value, and Title (data description) are displayed in this area.
A value is displayed when a variable is assigned to data.

b) Output data display area

Contents in the output data display area in binary (hex) are displayed in this area.

c) Button

Button

Description

Moves the selected data up one position.

Moves the selected data down one position.

Insert

Adds new data to the selected data position.

Delete

Deletes the selected data. The following data moves up after the deletion.

Edit

= e

Edits the selected data.
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Button Description

L | Saves the current settings and returns to the previous view.
Discards the current settings and returns to the previous view.

2 In the list, select the output data number to set the output and then click Insert.
The following Output data editing dialog box is displayed.

Output data editing

Data Type Data Title

v [l L

String setting
Size: I 10 |
Character code: I 0 |

‘When using language dependent characters, please specify the code page according to that language.

‘ OK ‘ Cancel
Setting value
Setting item Description
9 [Factory default] P
* Integer
Data type * Double Sets the data type.
» String
There are two input methods."!
Data — * Enter strings directly
¢ Assign variables
Title — Enters the description for data.
String settings Valid when String is selected in the “Data type”.
. 0to 4,095 Sets the number of characters.
Size [10] The number of characters that can be output depends on the
data size setting for the tag and tag-set settings in the PLC.
Character
code [0] Sets the code page according to the language to be used.

*1.  Any arithmetic expression cannot be used. If it is used, it will be handled as character strings.

« Character code: Specify the following code page for each language.

Language Code page Language Code page Language Code page
. Chinese

Japanese 932 English 1252 (simplified) 936
Chinese

German 1252 French 1252 ;. 950
(traditional)

Italian 1252 Spanish 1252 Korean 949

Vietnamese 1258 Polish 1250

* The default 0 is no language-dependent letters in ANSI code page.
* If non-existing code page is selected, corresponding data is handled as invalid data (NULL).

3 Click E] at the right side of the Data type text box to select the data to output.
Integer, Double, or String are selectable.
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Data type Description

* Entered data is handled as four-byte data.

* Allowable entering range is a range of signed INT.

* When string variables are specified for data, character strings like digits which
can be converted into numerical values will be converted and output.When dec-
imal digits are included, they are truncated.Moreover, they are handled as “0” if
they are not convertible.

Integer

* Entered data is handled as eight-byte data.

* The allowable entering range is a range of eight-byte floating decimal value.
Double * When string variables are specified for data, character strings like digits which
can be converted into numerical values will be converted and output. Moreover,
they are handled as “0” if they are not convertible.

suoj28uu0) 1YII8Ylg |-

* Entered data is set based on specified Size.
Example: Size is four and the entered data is ABCD.
ABCD — ABC+NULL

* The number of allowable entering characters is up to 4,095.
If this limit is exceeded, nothing is displayed and output.

String * When NULL is included in the entered character string, the character string fol-
lowing NULL is not output.

* The following escape sequence codes can be entered. The entered escape se-
quence codes are handled as fixed character strings.
\N: Carriage return, \r: Line feed, \t: Tab, \xXX: ASCII code specified by “XX”
(numerical value), \”: Double quotation mark, \\: Backslash

4 Enter data into Data text box.
Data that can be output with one data No. is a range only to be handled as one string.
1) When directly entering an output content into the Data text box.
A string enclosed with ” “ (double quotation marks) handled as one string and the rest fol-
lowing it is not output.
Example: “AA"TEST — only “AA” is output.

2) In the case where assignment variable is assigned o data:

(sBuiyg Jeyoeley) / senje [eouswny) eyeq indino bumes gL-1-2

Directly enter a variable name (Scene variable: SC.™) or specify a variable in Variable

assignment window displayed by clicking |ﬁ]

» Only one variable is valid for one data No.
Example: SC.A$+SC.B$ — Only SC.A$ is output.

» When a fixed string, e.g. AA, is entered before a variable, the subsequent variable is also
handled as a fixed string.
Example: AA+SC.AA& — “AA+SC.AA&”

* When “String” is selected in the “Data type” but “Integer” or “Double” is set to the varia-
ble, then the variable is converted to a string and then output.
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Variable assignment
Variable assignment : SC.CCCS

v

Variable name Type Type Comment ~
Do not assign

SCAMAR Integer

SC.BBB# Double

SC.DDD&(0) Integer array

SC.EEE#(0) Double array

SC.FFF3(0) String array

SY.MOJIRETSUS System String

SY.SYSTEM_A& System Integer

SY.5YSTEM_B& System Integer

SY.SYSTEM_C& System Integer

SY.SYSTEM_D& System Integer e

Array element | |

5 Enter Title that indicates the content of output data.

6 When String is selected in Data type, the following items in String setting area also needs to be
set.

String setting

Size: I 10 :l
Character code: | 0 il

When using language dependent characters, please specify the code page according to that language.

Example:
1. Result output (1 / O) m]
Mo. Offset Data Type Data Value Title
0 0 Double SY.SYSTEM_A&
1 g
2 18 Double 111.409385069345
3 26 String aiuso
4 36 Integer 1234
5

[ e

00000000 || 00 00 00 00 00 a0 65 40 [ ~
00000010 || M ae 13 6f5d 33 da 5b 40 61 69 75 65 6 00

00000020 || 00 00 00 0O d2 04 00 00 00 DO 00 0O 0O 00 00 0O

00000030 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

2-36

00000040
00000050
00000060
00000070
00000080
00000090
00000020
000000b0
00n000en

00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 0000 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
0n 0o 0o 0o 00 00 00 0o

00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 DO
00 00 00 00 00 00 00 0O
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 DO
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
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2-1-14 EtherCAT Network Configuration Settings

To communicate with an NJ series Controller using EtherCAT, use the Sysmac Studio to register the
sensor controller to the network configuration.

M Precautions for Correct Use

To connect the sensor controller to an NJ/NX series controller by EtherCAT, first connect Sys-
mac Studio to with the sensor controller online and then perform the EtherCAT network configu-
ration.

suoj28uu0) 1YII8Ylg |-

Registering the Sensor Controller in the EtherCAT Slave Configura-
tion

Using the Sysmac Studio, the sensor controller is registered to the EtherCAT slave configuration on

the Edit Network Configuration tab page.
For details of the registration procedures, refer to Controller Configurations and Setup in the Sysmac

Studio Version 1 Operation Manual (Cat. No. W504).

@ Precautions for Correct Use

Use Sysmac Studio Standard Edition version 1.09 or later to perform the settings for the Ether-
CAT connections between the sensor controller and an NJ-series controller.

sbuies uoneInbyuoD YOMBN 1VDIPUT ¥1-1L-2

I Setting the Data Output Size

Use the Sysmac Studio to assign individual PDO communication area for each line in the master ac-
cording to the Data Output Number settings in the EtherCAT communication specifications settings in
the sensor controller.

There are two setting methods.

@ Online Settings

When the data output size has already set in the sensor controller, follow the procedures below to
perform the settings for the Sysmac Studio.

1 Connect the Sysmac Studio to the sensor controller on-line.

2 Make the sensor controller off-line after on-line connection, the setting data will be loaded to
the Sysmac Studio.

3 PDO communication areas will be assigned in the master according to the setting conditions of
the EtherCAT communication specifications too.

@ Offline Settings

When the data output size has not yet set in the sensor controller and it will be set by the Sysmac
Studio, follow the procedures below in offline state.

1 Display the window to edit the system data for the sensor controller.
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2 Display the EtherCAT settings window and select the check boxes for the EtherCAT settings.

3 Restart the FH/FHV tool to reflect the settings.

4 After the simulatorwas restarted, display the EtherCAT settings window again and set the Data
Output Number for each line.

5 Restart the FH/FHV tool to reflect the settings.
PDO communication areas will be assigned in the master according to the setting conditions of

the EtherCAT communication specifications too.

@ Additional Information

If you change any parameter that requires that the Sensor Contoroller be restarted, nwill be
displayed by the model in the Multiview Explorer. If this icon is displayed, restart the sensor
controller.

M Precautions for Correct Use

If six to eight lines are controlled in Multi-line Random-trigger mode, settings where the data
output size (data output number)
is 256 bytes™! cannot be used. If such 256-byte data output size is set, a warning mark will ap-

pear in Sysmac Studio.
*1: Three types: Result Data Format 3 (DINT 64), Result Data Format 7 (LREAL 32), Result

Data Format 11 (DINT16 + LREAL 24)

2-1-15 Communication Test

Here, check whether or not the EtherCAT communication settings are correct. In normal communica-
tion state, ECAT RUN LED on the sensor controller lights green.

If the communications are not properly performed, check the communication specification settings.
As error events are registered in the troubleshooting of the Sysmac Studio, check them to solve the
problem. For details, refer to 2-1-25 Sysmac Error Status on page 2-68.

@ Additional Information

For LED specifications of ECAT RUN LED for the sensor controller, refer to 3-7 Sensor
Controller in the Vision System FH series Hardware Setup Manual (Cat. No. Z366) or Smart
Camera FHYV series Setup Manual (Cat. No. Z408).
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2-1-16 1/0O Ports by Area (PDO Mapping) and Memory Allocation

This section describes each 1/O port for the Command, Response, Data Output, User, and Sysmac
Error Status Areas.

For the size, data type, initial value, and other information for each 1/O port, refer to Vision Sensor
Specific Objects in the Manufacturer Specific Objects on page 2-120.

I 1/0 Ports for the Command Area

External device such as a PLC (Master) to Sensor controller (Slave)

1/0 port name Signal name Function

Control Flag Control signal

Switches from OFF to ON when the external device such as
a PLC (master) instructs the sensor controller (slave) to
process the control command. (Sets the control command
Command Request | Command Request | code and parameters and then switches from OFF to ON.)
Switches from ON to OFF by the external device such as a
PLC (master) when the sensor controller (slave) turns ON
the Command Completion signal.
Switches from OFF to ON when the external device such as

) a PLC (master) instructs the sensor controller (slave) to
. Measurement Trig- .
Trigger ger process the measurement execution.

Switches from ON to OFF when the Trigger Acknowledged

signal is turned ON.

Switches from OFF to ON when an entered command exe-
cution is instructed during the execution of the Fieldbus flow
control.

Switches from ON to OFF when the Flow Command Com-
pletion signal is turned ON

Switches from OFF to ON when the Error Status signal from
the sensor controller (slave) is turned OFF.

Switches from ON to OFF by the external device such as a
PLC (master) when the Error Status signal is turned OFF.

Flow Command Re- | Flow Command
quest Request

Error Clear Clear Error

Switches from OFF to ON when the external device such as
a PLC (master) requests to output data. With this request,
Data Output Re- the sensor controller (slave) outputs the data.

Result Set Request . - -
quest 1 Switches from ON to OFF by the external device such as a

PLC (master) when the sensor controller (slave) turns ON
the Result Notification signal.

Command Code Command Code Stores the command code

Command Command parame-

Stores the command parameters
Parameter 0 to 3 ters P

*1.  Valid only when the output handshaking is set to ON.

m Precautions for Correct Use

Since Command Parameter 3 is the reserved area, it is unavailable. Use Command Parameter
0 to 2.
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I /0 Ports for the Response Area

Sensor controller (Slave) to External device such as a PLC (Master)

1/0 port name Signal name

Function

Status Flag Status signal

Command Comple-
tion

Command Comple-
tion

Switches from OFF to ON when the sensor controller (slave)
completes the control command execution and

stores the control command code, response code, and re-
sponse data.

Automatically switches from ON to OFF when the external
device such as a PLC (master) turns OFF the Command Re-
quest signal.

BUSY Busy

Turns ON when the sensor controller (slave) cannot perform
the control command.

Turns OFF when the sensor controller (slave) can perform
the control command.

Trigger Ready Trigger Ready

Turns OFF when the sensor controller (slave) cannot per-
form the measurement trigger.

Turns OFF when the image window is set to “Through”. In
this case, the measurements can be processed.

Turns ON when the sensor controller (slave) can perform the
measurement trigger.

I
Total Judgment Overall Judgment

Turns ON when the overall judgment is NG.

Output Turns OFF when the overall judgment is OK.
Turns ON when the sensor controller is in Run mode (with
RUN signal output checked).

Run Mode Run Mode X X
Turns OFF when the sensor controller (slave) is not in Run
mode.

) Turns ON when the sensor controller receives the Trigger

Trigger ACK Trigger Acknowl- | gignal

99 edged :

Automatically turns OFF when the Trigger signal turns OFF.

Command Ready Command Ready

Turns ON when the control command can be performed.

Turns OFF when the control command cannot be performed.

Shutter Trigger

h
Shutter Output Output

After the exposure is completed, the signal turns ON after
the time set in the Tool menu - System settings - Camera -
Output Signal Setting - SHTOUT signal output additive
time passed. The signal turns OFF after one cycle of the
PDO communication cycle regardless of the time set in the
SHTOUT width.

Flow Command
Completion

Flow Command
Completion

Turns ON after the echo back, response code, and response
data for the executed command code are set during the exe-
cution for the Fieldbus flow control.

Turns OFF after checking the Flow Command Request sig-
nal turned OFF.

Flow Command
Busy

Flow Command
Busy

Turns ON when an entered command is being executed dur-
ing the execution of the Fieldbus flow control.

Turns OFF after checking the Flow Command Request sig-
nal turned OFF.

Flow Command

Flow Command Wait )
Wait

Turns ON when a command can be entered during the exe-
cution of the Fieldbus flow control.

Turns OFF when an executed command is completed.

2-40
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1/0 port name

Signal name

Function

Error Status

Error Signal

Turns ON if the sensor controller (slave) detects an error.
For details, refer to Error Messages and Troubleshooting in
the Vision System FH/FHV Series User's Manual (Cat. No.
Z365).

Turns OFF when the sensor controller (slave) runs normally.

Result Notification

Data Output Com-
pletion

Switches from OFF to ON when the sensor controller (slave)
completes the data out.

* Without handshaking
Turns OFF after the “Output Time” set in the EtherCAT
settings has passed.

* With handshaking
Automatically switches from ON to OFF when the external
device such as a PLC (master) turns OFF the Result Set
Request signal.

Command Code Echo
Back

Command Code
Echo Back

Returns the executed command code.

Response Code

Response Code

Stores the response code for the executed command.

Response Data

Response Data

Stores the response data for the executed command.

Error Code

Error Code

Stores the event code for the Sysmac error status when an
error occurs. For the event codes, refer to Sysmac Error Sta-
tus Event Code Table on page 2-68.

I I/0 ports for the Data Output Area

Sensor controller (Slave) to External device such as a PLC (Master)

1/0 port name Signal name Data output number Function
DINT Result Data 0 to | Output data 0 to 63 1 (4 bytes) to 64 (256 | Outputs data with the pattern se-
63 bytes) lected in the Data Output Number
DINT Result Data 0 to | Output data 0 to 31 1 (8 bytes) to 32 (256 | settings in the communication set-
31 bytes) tings.

Ex.: When the Data Output Number
is set to 32byte DINT 2 + LREALS3,
the 1/0 ports would be assigned as
follows:

DINT Result Data 0

DINT Result Data 1

LREAL Result Data 0

LREAL Result Data 1

LREAL Result Data 2

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)
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I /0 Ports for the User Input Area

External device such as a PLC (Master) to Sensor controller (Slave)

1/0 port name Signal name Data type Function

User Input Area 0 User Input Area 0 DINT When the User Area is set to "ON"

User Input Area 1 User Input Area 1 DINT in the communication specification

User Input Area 2 User Input Area 2 DINT setpngs, this area can be used as

User Input Area 3 User Input Area 3 DINT an input area for the se.nsor control-
ler that the user can write freely us-

User Input Area 4 User Input Area 4 LREAL ing the Macro Customization fea-

User Input Area 5 User Input Area 5 LREAL ture.

I /0 Ports for the User Output Area

Sensor controller (Slave) to External device such as a PLC (Master)

1/0 port name Signal name Data type Function

User Output Area 0 User Output Area 0 DINT When the User Area is set to "ON"

User Output Area 1 User Output Area 1 DINT in the communication specification

User Output Area 2 User Output Area 2 DINT settings, this area can be used as

User Output Area 3 User Output Area 3 DINT an output area for the senéor con-
troller that the user can write freely

User Output Area 4 User Output Area 4 LREAL using the Macro Customization fea-

User Output Area 5 User Output Area 5 LREAL ture.

I /0 Ports for Sysmac Error Status Area

The Sysmac Error Status is mapped only when the connecting destination is an NJ series Controller.
Use Sysmac Studio (standard edition) Ver. 1.09 or later.
Refer to Checking Sysmac Error Status on page 2-74.

Sensor controller (Slave) to External device such as a PLC (Master)

1/0 port name

Signal name

Function

Sysmac Error Status

Sysmac Error Status

Indicates the Sysmac error status.

Observation Observation Error Turns ON when an observation error occurs in the sensor
controller (slave).

Minor Fault Minor Fault Level Error | Turns ON when an minor fault level error occurs in the sen-
sor controller (slave).
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I Rules for I/0 Port Name

N
An I/O port name consists of the device name and line number to be controlled as shown below. E
=2
When only one line is controlled, the line number is defined as “Line 0”. S'(;,)
>
-
Example: Command Request Signal in the Command Area §
=3
('3
E001_Line0_Command Request 2
— = >
Line number @

Device name

» Device name

When the operation mode is Multi-line Random-trigger mode, the 1/O ports for the Command Area,
Response Area, and Data Output Area are allocated for each line. The I/O Ports for the Sysmac Error
Status Area, however, are shared by all lines.

1/0 port

Line used Multi-line Random-trigger mode
Not Multi-line Random-tri d
ot Mufti-ine Random-trigger mode (Ex.: The number of lines is three.)

Line O E001_Line0_Command_Request E001_Line0_Command_Request
Line 1 - EO001_Line1_Command_Request
Line 2 - E001_Line2_Command_Request

uoneoo||y Aows|y pue (Buiddely 0Qd) eaiv Aq suod O/l 9L-L-2
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I Allocating Device Variables to 1/0 Ports (PDO Mapping)

When the sensor controller is connected to a CPU unit for NJ series, the data for the PDO communi-
cations in the sensor controller is displayed as the 1/0 port names on the Sysmac Studio.

To the I/O ports, allocate device variables on the Sysmac Studio I/0O map to perform programming and
monitoring.

Multiview Explorer (Connected to a NJ series CPU Unit): Configurations and Setup - 1/0 Map (Dou-
ble-click)

Select and right-click a slave or an I/O port on the 1/0 map, and select Create Device Variable. The
device variable name is automatically created as a combination of the device name and I/O port
name.

Or, select an 1/0O port and enter a variable name in the Variable column.

About the device name registration, there is another way like selecting a variable registered on the

variable table instead of using the Create Device Variable, For details of the registering device varia-
bles, refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504).
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I/0 Signals

The following tables list the signals used to control 1/0 for EtherCAT.

I Input Signals

Signal

Signal name

Function

ON/OFF timing

OFF to ON

ON to OFF

Command Re-
quest

Command Ex-
ecution

This is turned on when
the PLC will issue a
command to the sensor
controller.

This is turned on when
the user (PLC) will is-
sue a command (in-
struct the execution) to
the sensor controller
based on the command
code and command pa-
rameters.

The user (PLC)
switches from ON to
OFF when the Com-
mand Completion sig-
nal from the sensor
controller is turned ON.

Result Set Re-
quest

(Used only for
handshaking
output control)

Data Output
Request Signal

The user (PLC) issues
this signal to the sensor
controller to request to
output the results per-
formed in the measure-
ment flow.

When this signal is ON
while an output unit
(Fieldbus data output
unit) in the measure-
ment flow is performed,
the sensor controller
outputs the data of the
processing item.

When multiple output
units output data with
256 bytes and more,
turn ON the Result Set
Request signal again
after the Result Notifi-
cation signal for the first
data output turns OFF.
For details, refer to
2-1-23 Timing Chart on
page 2-61.

* The signal turns ON
when the user (PLC)
requests to output
the data of the meas-

urement results. "2

* The Result Set Re-
quest signal is turned
ON at the same time
when the Trigger
(measurement trig-
ger) signal or the
Command Request
signal switches from
OFF to ON.

The user (PLC)
switches from ON to
OFF when the Result
Notification signal from
the sensor controller is

turned ON.™

Error Clear

Error Clear

This is turned on when
the ERR signal from the
sensor controller will be
cleared.

The user (PLC)
switches the signal from
OFF to ON when the
Error Status signal from
the sensor controller is
turned OFF.

The user (PLC)
switches the signal from
ON to OFF when it de-
tects that the Error Sta-
tus signal is turned
OFF.
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ON/OFF timing

Signal Signal name Function
OFF to ON ON to OFF
This is turned on when Th(,a user (PLC_)
. switches the signal from .
a command will be per- OFF 0 ON when it in Switches from ON to
Flow Com- Flow Com- formed while PLC Link, OFF when the Flow

mand Request

mand Request

Fieldbus, or parallel
flow control are per-
formed.

structs an entered com-
mand execution during
the execution of the
Fieldbus flow control.

Command Completion
signal is turned ON

Trigger

Measurement
Trigger

This is turned on when
measurements will be
performed.

The user (PLC) turns
the signal ON to exe-
cute measurements af-
ter checking that the
Trigger Ready signal is
ON.

The user (PLC)
switches the signal from
ON to OFF when it de-
tects that the Trigger
Acknowledged signal is
ON.

*1. A timeout error will occur if the Result Set Request signal does not switch from ON to OFF within 10 sec-
onds after the Result Notification signal turned ON.
In the case of EtherCAT, the data will not be discarded even though a timeout error occurred. Turn ON the
Result Set Request signal after clearing the timeout error, the data when the timeout occurred is output.

*2. Atimeout error will occur if the Result Set Request signal does not switch from OFF to ON within the time
set at the Timeout in the EtherCAT settings after the measurement processing starts by the Trigger (meas-
urement trigger) signal or the Command Request signal turned ON.

I Output Signals

Signal

Signal name

Function

ON/OFF timing

OFF to ON

ON to OFF

BUSY

Busy

This signal indicates
that external inputs
such as a command
cannot be accepted. Be
sure to issue com-
mands under the condi-
tion which this signal is

OFF."1"2"

The sensor controller
turns the signal ON
when it receives a com-
mand from the user
(PLC). (After the Com-
mand Request signal
switches from OFF to
ON.)

The signal turns OFF
when the a command
execution is completed.

Command
Completion

Command
Completion

The sensor controller
uses this signal to in-
form the PLC that com-
mand execution has
been completed.

The signal turns ON
when the sensor con-
troller completes execu-
tion of a received com-
mand.

The signal automatical-
ly turns OFF when the
user (PLC) switches the
Command Request sig-
nal from ON to OFF.
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Signal

Signal name

Function

ON/OFF timing

OFF to ON

ON to OFF

Result Notifica-
tion

Data Output
Completion

The signal informs the
PLC of the timing to
load output data.

“ON” of this signal indi-
cates that the sensor
controller is outputting
the data.

The user (PLC) starts to
load data when the sig-
nal turns ON.

* Without handshaking
The signal turns ON
after the sensor con-
troller performs the
Output Unit (Fieldbus

Data Output Unit) 1
in the measurement
flow and is ready for
the data output.

* With handshaking
The signal turns ON
after the sensor con-
troller performs the
Output Unit (Profibus

Data Output Unit) "3
in the measurement
flow and is ready for
the data output and
the Result Set Re-
quest signal is ON.

* Without handshaking
The signal turns OFF
after the Output Time
set in the EtherCAT
settings has passed.

* With handshaking
The signal automati-
cally turns OFF when
the user (PLC)
switches the Com-
mand Request signal
from ON to OFF.

Error Status

Error Signal

The signal indicates
that the sensor control-
ler detects the following
errors.

For details, refer to
Error Messages and
Troubleshooting in the
Vision System FH/FHV
Series User's Manual
(Cat. No. Z365).

The signal turns ON if
the sensor controller
detects an error.

For details, refer to
Error Messages and
Troubleshooting in the
Vision System FH/FHV
Series User's Manual
(Cat. No. Z365).

The signal turns OFF
when the error is fixed
and the user (PLC)
turns the Error Clear
signal ON.

Run Mode

Run Mode

The signal indicates
that the sensor control-
ler in RUN Mode.

The signal turns ON
when the sensor con-
troller is in Run Mode
(with RUN signal
output checked).

The signal turns OFF
when the sensor con-
troller is not in Run
Mode.

Total
Judgment

Overall judg-
ment

The signal indicates the
overall judgment re-
sults.

The signal turns ON
when the overall judg-
ment is NG.

The signal turns OFF
when the overall judg-
ment is OK.

Trigger ACK

Trigger Ac-
knowledged

The signal indicates
that the sensor control-
ler has accepted a Trig-
ger signal.

The signal turns ON
when the sensor con-
troller receives the Trig-
ger signal.

The signal turns OFF
when the user (PLC)
switches the Trigger
signal from ON to OFF.

Command
Ready

Command Ex-
ecution Ready

The signal indicates
that a control command
is executable.

The signal turns ON
when the control com-
mand can be per-
formed.

The signal turns OFF
when the control com-
mand cannot be per-
formed.
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Signal

Signal name

Function

ON/OFF timing

OFF to ON

ON to OFF

Trigger Ready

Trigger Input
Ready

The signal indicates
that the cameras as-
signed to the Trigger
signal can perform

measurements.™®

The signal turns ON
when the cameras as-
signed to it can perform
measurements. (l.e.
When a Trigger signal
can be input.)

The signal turns OFF
when even one of the
cameras assigned to
the Trigger signals can-
not perform measure-
ment (i.e. When a Trig-
ger signal cannot be in-

put.)

Shutter Output

Shutter Trigger
Output

The signal indicates the
timing at which the
imaging elements com-
plete exposure.

* When more than one
camera is connected,
the signal turns ON
to fit a camera with
the longest exposure
time.

* The SHTOUT signal
is unavailable when
the image mode is
set to “Through im-
age’.

* When more than one
processing units re-
lated to the Camera
Image Input is regis-
tered in the measure-
ment flow, the
SHTOUT signal turns
ON for each process-
ing unit.

In that case, use the
Camera Switching
processing item in-
stead of processing
units of the related to
Camera Image Input
processing items in
the middle of the
measurement flow.

After the exposure is
completed, the signal
turns ON after the time
set in the Tool menu -
System settings -
Camera - Output
Signal Setting -
SHTOUT signal output
additive time passed.
For details of the
SHTOUT signal output,
refer to Setting the Out-
put Signal Specifica-
tions on page 2-369.

The signal turns OFF
after one cycle of the
PDO communication
cycle regardless of the
time set in the SHTOUT
width.

Flow Com-
mand Comple-
tion

Flow Com-
mand Execu-
tion Comple-
tion

The signal indicates
that a command per-
formed while the Field-
bus flow control is being
performed has been
completed.

The signal turns ON af-
ter the echo back, re-
sponse code, and re-
sponse data for the
executed command are
set during the execution
for the Fieldbus flow
control.

The signal switches
from ON to OFF when
the Flow Command Re-
quest signal switches
form ON to OFF during
the execution for the
Fieldbus flow control.
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ON/OFF timing

Signal Signal name Function
OFF to ON ON to OFF
The sianal indicates The signal switches The signal switches
9 ) from OFF to ON when a | from OFF to ON when a
Flow Com- that a command input ) . L
Flow Com- . . command input during command execution in-
mand Execut- | during the execution for . . .
mand Busy in the Fieldbus flow con the execution for the put during the execution
9 . . Fieldbus flow control is | for the Fieldbus flow
trol is in execution. . . .
in execution. control is completed.
The signal switches
The signal switch
The signal indicates © signal switches from ON to OFF when
, from OFF to ON when a
that a command input . the Flow Command Re-
Flow Com- Flow Com- can be accepted durin command can be input uest signal switches
mand Wait mand Wait P g during the execution for q 9

the execution for the
Fieldbus flow control.

the Fieldbus flow con-
trol.

form ON to OFF during
the execution for the
Fieldbus flow control.

*1. Because the BUSY signal OFF time is short, the BUSY signal may appear to remain ON during continuous
measurement, the sensor controller accepts the Command Request signal only when the End Continuous
Measurement command is performed.

*2.  This will not be detected while commands received through any other protocol are processed.

*3.

(Ex.: This signal remains OFF during measurements with the Trigger signal in the Parallel communications.)
If you use more than one protocol and need to detect command execution, use the BUSY signal in Parallel.
This occurs at which the Output Unit is performed after the measurement flow is performed in order from the

top. not the moment at which measurement execution was completed.
*4.  “ON’ of this signal does not mean that a command is currently performed. To check whether a command is
being executed, check the Command Completion (FLG) signal.
*5.  When you use a camera with lighting controller, based on its type and connecting conditions, the time re-
quired for the READY or Trigger Ready signal to turn OFF may increase in comparison with not using it.
For details, refer to Camera Image Input FH, Camera Image Input HDR or Camera Image Input FHV in the
Vision System FH/FHV Processing ltem Function Reference Manual (Cat. No. Z341).
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2 Methods for Connecting and Communicating with External Devices

2-1-18 Measurement Results for which Output is Possible (Fieldbus Da-
ta Output)

The following data can be output using the processing items related to the Result Output.
Measurement values are also referred using processing units such as expressions.

Measurement items Character string Description
Judgment JG Judgment result
DINT data 0 to 63 DIOO to DI63 Results of expressions that are set for output data 0 to

63 in DINT (4-byte) format.

The numerical values in the following range are output
as an integer type by 1000 times.

-2147483.648 to 2147483.647

LREAL data 0 to 31 DLOO to DL31 Results of expressions that are set for output data O to
31 in LREAL (8-byte) format.

The numerical values in the following range are output
as double precision floating point format.
-999,999,999.9999 to 999,999,999.9999

I External Reference Tables (Fieldbus Data Output)

By specifying a number, the following data can be referred using control commands or processing
items having a set/get processing unit data function.

Number Data name Set/Get Data range
0: No judgment (unmeasured)
0 Judgment Get only 1: Judgment result OK
-1: Judgment result NG
1,000 + 10*N .
_ DINT data 0 to 63 Getonly |-999,999,999.9999 to 999,999,999.9999"
(N =0to 63)
2,000 + 10*N .
(N =0 to31) LREAL data 0 to 31 Getonly | -999,999,999.9999 to 999,999,999.9999"

*1. Since the response data area is DINT type, so the data is acquired as numerical values in the following
range as an integer type by 1,000 times.
-2,147,483.648 to 2,147,483.647
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2-1-19 Command List

This section describes the commands used in EtherCAT.

@ Additional Information

Use device variables assigned to the 1/0 port of the command area to specify command codes
and command parameters of commands used in EtherCAT.

To specify a command code or command parameter for a device variable, refer to the following:
To specify a command code or command parameter for a device variable, refer to A-71-2 Details
of Commands Used in EtherCAT Communications on page A-6

suoj28uu0) 1YII8Ylg |-

® Execution Commands

n
3
?)
Command code 3
for Command Command name Function Reference g
Area (hex) =
0010 1010 Single Measurement Performs measurement one time. | page A-16 %
Perf ti -
0010 1020 Start Continuous Measurements mznc:rms contintiots measure page A-16
0010 1030 End Continuous Measurements Ends continuous measurements. | page A-17
Perf test t fi
0010 1040 Execute Unit Test eriorms 1est measurementior | hage A-17
the specified unit.
Cl I t It val-
0010 2010 Clear Measurement Values uee;ars all measurement restit va page A-19
0010 2020 Clear Data Output Buffer Clears the data output buffer. page A-19

Clears the data output buffer and
Output Area, and the value be-
comes 0.

0010 2030 Clear 1/0 Output Memory Does not include User Area. page A-20
Result_Notification turns ON to
update the Output Area.

Output control will be set to None.

Clears all measured values for the
currently displayed scene.

Clears the data output buffer and
Output Area, and the value be-
0010 2040 Clear Measurement State comes 0. page A-20
Does not include User Area.
Result_Notification turns ON to
update the Output Area.

Output control will be set to None.

Saves the current system data

0010 3010 Save Data in Sensor Controller and scene group data in the sen- | page A-21
sor controller.

0010 4010 Re-register Model Registers the model again. page A-22
Shifts the i displ iti

0010 5010 Scroll 'S Ihe Image display position | - 1e A-23

by the specified amount.

Zooms the image display in or out

0010 5020 Zoom by the specified factor. page A-23
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2-52

Command code

for Command Command name Function Reference
Area (hex)
Returns the display position and
0010 5030 Fit display magnification to their de- page A-24
fault values.
0010 7010 Copy Scene Data Copies the scene data. page A-25
0010 7020 Delete Scene Data Deletes the scene data. page A-25
0010 7030 Move Scene Data Moves the scene data. page A-26
Loads th ified registered im-
0010 8020 Load Registered Image oads ine speciied registered Im- | o A-29
age as the measurement image.
0010 9010 Echo Rfaturns an en.tere'd text string page A-29
without changing it.
B hes to the start of th -
0010 BO10 Return to Start of Flow rancnes fo e start ot e Meas™ | hage A-33
urement flow (processing unit 0).
0010 FO10 Restart Restarts the sensor controller. page A-33
® Commands to Get Status
Command code
for Command Command name Function Reference
Area (hex)
0020 1000 Get Scene Number Gets the current scene number. page A-34
Gets th t
0020 2000 Get Scene Group Number ©'s the clirrent scene group page A-34
number.
Gets th ber of the | t that
0020 4000 Get Layout Number >€1s the number ofihe fayout that | e A-35
is currently displayed.
Gets the number of the Unit that is
0020 5010 Get Display Image Unit Number currently displayed in the specified | page A-36
image display window.
Gets the sub-image number that
0020 5020 Get Display Sub-image Number is currently displayed in the speci- | page A-36
fied image display window.
. Gets the image mode for the
0020 5030 Get | Display Stat A-37
et Image Lisplay Status specified image display window. page
Gets the input status (prohibited/
0020 7010 Get Communications Input Status | permitted) for the Communica- page A-38
tions Modules.
0020 7020 Get Communications Output Sta- | Gets .the output status (prohit.)ited/ page A-38
tus permitted) to an external device.
he ON/OFF for th
0020 8010 Get Parallel Terminal Status Gets the ON/OFF status forthe | 4 39
specified parallel 1/0 terminal.
Gets the ON/OFF status of all par-
0020 8020 Get All Parallel Terminal Status allel terminals except for DI termi- | page A-41
nals.
he ON/OFF f all par-
0020 8030 Get All Parallel DI Terminal Status | o' e ONOFF status of allpar- | - p 43
allel DI terminals.
ts th t state of th -
0020 A00O Get Operation Log State Gets the current state of the oper page A-46

ation log.
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® Commands to Set Status

Command code

for Command Command name Function Reference
Area (hex)
Switches to th ified
0030 1000 Switch Scene WITChes To Te Specilis page A-47
scene number.
) Switches to the scene group
2 tch A-47
0030 2000 Switch Scene Group with the specified number. page
he |
0030 4000 Set Layout Number Sets the layout numberand | o ) 4g
switches the image.
Sets the number of the Unit to
Set Display | Unit Num-
0030 5010 b:r Ispiay image YNt RUM™ 1 yisplay in the specified image | page A-49
display window.
Sets the number of the sub-
Set Display Sub-i Num-
0030 5020 b:r spiay sub-image Num image to display in the speci- | page A-49
fied image display window.
Sets the image mode for the
0030 5030 Set Image Display Status specified image display win- page A-50
dow.
Set Communications Input Permits/prohibits inputs to the
00307010 Status Communications Modules. page A-51
0030 7020 Set Communications Output Permlts/proh_|b|ts outputs to page A-51
Status external devices.
Sets the ON/OFF status of th
0030 8010 Set Parallel Terminal Status € S. ) y saus O. ¢ page A-52
specified parallel 1/0 terminal.
Sets the ON/OFF status of all
0030 8020 Set All Parallel Terminal Status | parallel terminals except for page A-54
DO terminals.
Set All Parallel DO Terminal Sets the ON/OFF status of all
0030 8030 Status parallel DO terminals. page A-56
Sets the state of th ti
0030 A00O Set Operation Log State Ioz s the siate of The operafion page A-59
® Commands to Read Data
Command code
for Command Command name Function Reference
Area (hex)
Gets th ified i it
0040 1000 Get Unit Data ets e speciiied processing Ut | age A-60
data.
h iti f
0040 4050 Get Data Logging Conditions Gets the conditions set fordata | 0 A 67
logging.
ts th llel DI terminal offset
0040 4060 Get Parallel Terminal Offset Gets the parallel Dl terminal offset | o p 67
data that is set.
® Commands to Write Data
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2 Methods for Connecting and Communicating with External Devices

Command code

for Command Command name Function Reference
Area (hex)
0050 1000 Set Unit Data Sets the specified unit data. page A-68
0050 4050 Set Data Logging Conditions Sets the data logging conditions. page A-73

Sets the parallel DI terminal offset

0050 4060 Set Parallel Terminal Offset
data.

page A-74
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2-1-20 Measurement Trigger Input

This section describes the ON/OFF timing for signals related to measurement trigger inputs using the
following timing chart.

® Measurement Trigger Input Timing Chart

The Trigger signal is used to input a measurement trigger. Single measurement is performed each
time the Trigger signal switches from OFF to ON.
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Measurement ON X '
Command Area Trigger signal

.

OFF o —
- ON b P
Trigger ACK AR ' .
Status signal  opf A% I : i W
IR N S
I Lo o
ON i : 5
BUSY signal [ DR ! 7]
OFF = b =
Response Area ; .: ; | ; b %
Trigger Ready ON o ; Co i
Signal OFF ' M . 8
AR D 2
ON 1 1 1 : 1 : : -g_
Total Judgment >< <
signal OFF

o —-----

—
>

~N
~

(1) The external device such as a PLC (master) turns the Trigger signal ON after checking that the Trigger
Ready signal is ON.

(2) The sensor controller (slave) changes the status of the following signals.
- Turns the BUSY signal ON.
- Turns the Trigger Ack signal ON.
- Turns the Trigger Ready signal OFF.

(3) The external device such as a PLC (master) turns the Trigger signal OFF.

(4) The sensor controller (slave) turns the Trigger Ack signal OFF.

(5) The sensor controller (slave) turns the Trigger Ready signal ON when an image input has completed
and the measurement trigger input becomes available.

(6) When measurement processing is completed, the sensor controller (slave) turns the Total Judgment
signal ON.

(7) When measurement processing is completed, the sensor controller (slave) turns the Total BUSY signal
OFF.
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2-1-21

2-56

Command Response Processing

About control command response processing, the following timing chart describes the ON/OFF timing
of signals related to commands to be input.

@ Timing Chart for Command Execution

The Controller (master) uses the Command Request signal as a trigger to input and execute vari-
ous commands such as measurement execution.
After a command was executed, turns the Command Request signal OFF when the Command
Completion signal is turned ON.

Command
Area

Response
Area

(1)
)

@)
(4)

(

data.

®)

Command Code

Command Parameter

Command Request
signal

Command Code Echo Back

Busy signal

Command Ready
signal

Response Code

Response Data

Command Completion
signal

ON

OFF

OFF

ON
OFF

ON
OFF

ON
OFF

Control command is executing.

§

i

(

—

TR

= Specified time in the time out setting.

*1: A timeout error will occur if the Command Request signals does not turn OFF within 10 seconds.
Then Command Completion signal and Busy signal will be forced to turn OFF.

*2: Busy signal are automatically switched from ON to OFF when command execution is completed.

The sensor controller (slave) turns the Command Completion signal ON.

The external device such as a PLC (master) sets the command code and command parameters.
After checking that the Command Ready signal is ON and the Command Completion signal is OFF,
the external device such as a PLC (master) turns the Command Request signal ON.

The sensor controller (slave) turns the Busy signal ON
The sensor controller (slave) sets the echoing back the command code, response code, and response
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(6) The controller (master) turns the Command Request signal OFF.
(7) The sensor controller (slave) turns the Command Completion signal OFF.

® Continuous Measurement Command (Without handshaking)

Continuous execution is used to repeatedly execute measurement by starting the next measure-
ment operation (image input and measurement processing) as soon as single measurement opera-
tion (image input and measurement processing) is completed.

Continuous measurement is started when the Start Continuous Measurements command is exe-
cuted and ended when the End Continuous Measurements command is executed.

suoj28uu0) 1YII8Ylg |-

Command Area

Command Completion QN

~ ON
Command Code Start Command for Continuous Measurement ><End Command for Continuous Measurement
OFF:\/I : .
1 : N
Command Parameter ON :> < ) :>< (13) Iﬁ
OFF —— 4 ; o
i ’ ' e
Command Request ON : 1] Timeout i 1| Timeout g
signal ! ::_’1 ...... - : [y I - 2
L OFFﬁ—‘: : B — 2
! ' ' " 1 i [ (2]
' ' o ' ' [ S5
Response Area ON : ; -1 : — S
(" Command Code Echo Back ' ' >< I ! ' §>< @
OFF \ N r T : — %
Lo R A A 3
ON ! . : R C) - AN 3
i i H | \ ' ' [ 7]
BUSy Signal H ' ' ! | | Measurement Measuremént Measurement 22 ! H @,
OFF  —— — e a
Command Ready signal ON E \ ! E li i i -
OFF 1 | P 0
P L e A N
Trigger Ready signal ON ' ' : i | : Pl
OFF 1 i : . f =
Response Code  ON T ; ><E ' ' I>:<I :
OFF —+—— : — : N
Hooe

I ETT TSIty PEpRpEp PRI

signal
OFF h .
Total Judgment ON E :
signal OFF , E
' !

N RPN .

N

) (©) © (o)
@)

*1: A timeout error will occur if you turn off the Command Request signal within 10 seconds
after the Command Completion signal is turned ON.
Command Completion signal and Busy signal will be forcefully turned OFF.

*2: Busy signal are automatically switched from ON to OFF when command execution is
completed.

<Operation to Start Continuous Measurements>

(1) The external device such as a PLC (master) sets the command code and command parameters.
(2) After checking that the Command Ready signal is ON and the Command Completion signal is OFF,
the external device such as a PLC (master) turns the Command Request signal ON.

(3) The sensor controller (slave) sets the echoing back the command code, response code, and response
data.
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(4) The sensor controller (slave) turns the Command Completion signal ON.
5) The controller (master) turns the Command Request signal OFF.
6) The sensor controller (slave) turns the Command Completion signal OFF.
)
)

—_

7
8

—

The sensor controller (slave) starts continuous measurement.
The sensor controller (slave) turns the Busy signal ON and tune the Trigger Ready signal OFF.

<Operation to End Continuous Measurement>

(9)  The external device such as a PLC (master) sets the End Continuous Measurements command
code during execution of continuous measurement by the Start Continuous Measurements com-
mand.

(10)  The external device such as a PLC (master) turns ON the Command Request (EXE) signal.

@ Additional Information

Continuous measurement is not ended in the middle of measurement.
When the End Continuous Measurements command was executed, continuous measurement
is ended after the measurement in execution was completed.

<Ending Continuous Measurement>

(11)  The sensor controller (slave) stops continuous measurement and turns OFF the BUSY signal.

(12)  After setting the command code echo back and response code, the sensor controller (slave) turns
ON the Command Completion (FLG) signal.

(13)  The external device such as a PLC (master) turns OFF the Command Request (EXE) signal.

(14)  The sensor controller (slave) turns OFF the Command Completion (FLG) signal.

M Precautions for Correct Use

* The measurement during continuous measurement is given priority. Therefore, display of the
measurement results (total judgment, images, judgment for each processing unit in the flow
display, and detailed results) may sometimes not be updated.

* When continuous measurement is ended, the measurement results from the last measure-
ment will be displayed.
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2-1-22 Data Output

This section describes the ON/OFF timing for signals related to measurement data output after meas- N
. . R m
urement completion using the following timing chart. )
2
e Without handshaking o
o
Fieldbus Data Fieldbus Data El
Output Unit  Output Unit .‘3
execution execution )
* SR C
[ — ]

_*2 -
1

First data output, Second data output
1 1

|
Response Result ON " '
Notification ' '
Area . i |
signal OFF ; ; N
Data OUtDUt ON : I The data is overwritten %
] 1 N
Area Output data >< i N
OFF E E by the second data output. 8
| | &
M (2) o
c
o
=3

*1, *2: Data is output at the set output period*' and for the set output time.*? After data is output,
the Result Notification signal is turned ON and the data is held for the data output time.

(1) The sensor controller (slave) outputs data when the Fieldbus Data Output Unit starts execution.
(2) Data is output each time that the Output Unit is performed for the second time or other Output Unit
is performed. In that time, the output data for the first time is overwritten.

m Precautions for Correct Use

Set the Output period in the communication settings to a time that is longer than the Output
time.
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® With handshaking

The Result Notification signal switches from OFF to ON when the external device such as a PLC
(master) switches the Result Set Request signal from OFF to ON.

At that time, data that is possible to output will be output.”

The external device such as a PLC (master) checks that the Result Notification signal is ON and
acquires the data, and then it needs to switch the Result Set Request signal from ON to OFF.

In the case where multiple Fieldbus Data Output Units perform the data output, the external device
such as a PLC (master) needs to turn the Result Set Request signal ON again to instruct next data
output when the sensor controller (slave) switched the Result Notification signal from ON to OFF.

*1:  Data prepared for output which an Output Unit has been already performed in the measurement flow.

Fieldbus Data Output  Fieldbus Data Output The external device such as a PLC (master) switches the Result Set
Unit execution Unit execution Request signal from OFF to ON at the same time that the Trigger signal
[ * or Command Request signal switches from OFF to ON, and waits for

E E the first data output.

' '

1 1 When the Result Notification signal is ON, the external device such
as a PLC (master) reads the data and switches the Result Set
Request signal back to OFF.

Wait for the first  Wait for the second
output data. output data.

The Trigger signal
is turned ON at the

same time. \
Result Set ON

Request signal J
OFF

When the Result Notification signal has switched from ON to OFF,
the external device such as a PLC (master) switches the Result Set
Request signal from OFF back to ON, and waits for the second data
output.

The sensor controller (slave) checks that the Result Set Request
L signal has turned OFF, then automatically turns the Result Notification
TN signal OFF.

L
h
|
|
|
|
|
|
|
|
|
|
|
|
'
|
Notification 1
1
T
|
|
|
T
|
|
'
1

Result ON 1 ,—‘
signal OFF 1, T E 1
ON AR ;
Output data ><First data outpu><§ Second data output
OFF —— \
N @@eE 6

*: A timeout error will occur if any of the following states continues for longer than the timeout time that is set in the EtherCAT settings.
« If the Result Set Request signal is not turned ON after a certain time elapses from when the Output Unit is executed.

(Turn ON the Result Set Request at the same time as the measurement trigger input or the command input.)
« If the Result Set Request signal is not turned OFF after a certain time elapses from when the Result Notification signal turned ON.

(1) The external device such as a PLC (master) turns the Result Set Request signal ON.

(2) When the Fieldbus Data Output Unit in the measurement flow is performed, the sensor controller
(slave) writes the data and then turns the Result Notification signal ON.

(3) The external device such as a PLC (master) acquires the data and then turns the Result Set Re-
quest signal OFF.

(4) The sensor controller (slave) checks that the Result Set Request signal has turned OFF, then auto-

matically turns the Result Notification signal OFF.

(5) In the case where multiple Fieldbus Data Output Units are placed in the measurement flow, the ex-
ternal device such as a PLC (master) turns the Result Set Request signal ON and then waits for the
next Fieldbus Data Output Unit performed.

(6) When the next Fieldbus Data Output Unit is performed, the sensor controller (slave) writes the data
and then turns the Result Notification signal ON.

After that, repeat step 3 to 6.
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2-1-23 Timing Chart

This section describes the ON/OFF timing for signals related to the sequence of operation from control N
command input until measurement data output after measurement completion using the following tim- %
ing chart. o
5
o
@ Example 1: Inputting a Measurement Trigger after Switching a Scene with- S
out Handshaking 8
o
e ON 2
Command Code | )
X Select S d
OFF E elect scene comman
Command Parameter ON :><; Scene No
OFF ' '

Command Area

5 ®) N
Command Request ON ! —- =
signal ' Select Scene command +'¢-| B
OFF . is running V! -
. i (10) 3
Trigger ON [ ' e ‘g
H ' [N ' igger is running

_ signal OFF - :.| ; . =
! N ! i ' =3

~ ON Foan® 1 1(12)

Busy signal , “, '2? E
FF—— 2 L

2

Command Ready oN
signal

Command Completion oN

signal E E E E
OFF — . E 5
Response b E ! !
Area ) ON I i ! ' (13)
Trigger Ready i ' 1 i
signal opp P E | )
b . i) o
Trigger Ack ON v o !
signal orp - L !
P P 5 (15)
Result Notification ON b L !
¢ signal orp : ; L : 1 (15)
Data ON : : E E : :
Output [ Result Data Lo ' E ! ><
OFF , L . :
Area Lo Lo i i
1 @ 4)5) ®) 1 (14)

Fieldbus Data Output Unit is executed.

*1: A timeout error will occur if you turn off the Command Request signal from sensor controller (master) within 10 seconds.
Then Command Completion signal and Busy (BUSY) signal will be forced to turn off.

*2: Busy (BUSY) signal is automatically switched ON from OFF when the command execution is completed.
*3: Busy (BUSY) signal is automatically switched ON from OFF when the measurement is completed.

(1) The external device such as a PLC (master) sets the command code and command parameters for
the scene switching command.

(2) The external device such as a PLC (master) checks that the Command Ready signal is ON and the
Command Completion signal is OFF, and then turns the Command Request signal ON.

(3) The sensor controller (slave) turns the BUSY signal ON and the Command Ready signal OFF, and
then switches the scene.

(4) The sensor controller (slave) turns the Trigger Ready signal ON after the switching scene is complet-
ed.
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The sensor controller (slave) turns the Command Completion signal ON.

The external device such as a PLC (master) turns the Result Set Request signal OFF.
The sensor controller (slave) turns the Command Completion signal OFF.

The external device such as a PLC (master) turns the Trigger signal ON.

Additional Information

Before inputting a measurement trigger after changing the scene, first check that the Command
Completion signal that was turned ON by execution of the scene change command has turned
OFF, and that the Trigger Ready signal is ON.

The sensor controller (slave) turns the Trigger Ack signal ON and the Trigger Ready signal OFF.

) The external device such as a PLC (master) turns the Trigger signal OFF.

) The sensor controller (slave) turns the Trigger Ack signal OFF.

) The sensor controller (slave) turns the BUSY signal ON and performs measurement processing.

) The sensor controller (slave) turns the Trigger Ready signal ON when image input processing has
completed and the measurement trigger input becomes available.

(14) When the Fieldbus Data Output Unit in the measurement flow is performed, the sensor controller

(slave) writes the data and then turns the Result Notification signal ON.

(15) After the time set at Output time in the EtherCAT settings passed, The sensor controller (slave)

turns the Result Notification signal OFF.

@ Example 2: Inputting a Measurement Trigger after Switching a Scene with

Ha

ndshaking

a

(1)
2)

@)

=

The external device such as a PLC (master) sets the command code and command parameters for
the scene switching command.

The external device such as a PLC (master) checks that the Command Ready signal is ON and the
Command Completion signal is OFF, and then turns the Command Request signal ON.

The sensor controller (slave) turns the BUSY signal ON and the Command Ready signal OFF, and
then switches the scene.

The sensor controller (slave) turns the Trigger Ready signal ON after the switching scene is com-
pleted.

The sensor controller (slave) turns the Command Completion signal ON.

The external device such as a PLC (master) turns the Result Set Request signal OFF.

The sensor controller (slave) turns the Command Completion signal OFF.

The external device such as a PLC (master) turns the Trigger signal ON.

The PLC (user) turns ON the Trigger signal and the Result Set Request signal at the same time.

Additional Information

Before inputting a measurement trigger after changing the scene, first check that the Command
Completion signal that was turned ON by execution of the scene change command has turned
OFF, and that the Trigger Ready signal is ON.

©)

The sensor controller (slave) turns the Trigger Ack signal ON and the Trigger Ready signal OFF.

(10)  The external device such as a PLC (master) turns the Trigger signal OFF.

(11

) The sensor controller (slave) turns the Trigger Ack signal OFF.

(12)  The sensor controller (slave) turns the BUSY signal ON and performs measurement processing.
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(13)  The sensor controller (slave) turns the Trigger Ready signal ON when image input processing has
completed and the measurement trigger input becomes available.

(14)  When the Fieldbus Data Output Unit in the measurement flow is performed, the sensor controller
(slave) writes the data and then turns the Result Notification signal ON.

(15)  The external device such as a PLC (master) acquires the data and then turns the Result Set Re-

quest signal OFF.
The sensor controller (slave) checks that the Result Set Request signal has turned OFF, then auto-

matically turns the Result Notification signal OFF.
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® Example 3: Outputting Data with more than one Output Unit without Hand-

shaking
. . ON
Command Trigger signal (3)
Area OFF F
N6l -
4 Busy signal ON " ! Z( !
oFF —— 1 —
ON s
Trigger Ready signal opg 1 ‘:I_!_I
Response P E
A | i
rea Trigger Ack signal ON E(th):
OFF : :
| | ©)
Result Notification ON i E ® 10
ignal : H
L signal opp E : |
E \ E First data output Second data output
Data output Result Data ON E N
Area OFF E LN \
: ;‘ b : t k\\‘This data is overwritten by the
1 (6 (7) second data output.
(7) First Fieldbus Data (9) Second Fieldbus Data
Output Unit is executed. Output Unit is executed.
*1: Busy (BUSY) signal is automatically switched ON from OFF when the command
execution is completed.
(1) The external device such as a PLC (master) checks that the Trigger Ready signal is ON and then
turns the Trigger signal ON
(2) The sensor controller (slave) turns the Trigger Ack signal ON and the Trigger Ready signal OFF.
(3) The external device such as a PLC (master) turns the Trigger signal OFF.
(4) The sensor controller (slave) turns the Trigger Ack signal OFF.
(5) The sensor controller (slave) turns the BUSY signal ON and performs measurement processing.
(6) The sensor controller (slave) turns the Trigger Ready signal ON when image input processing has
completed and the measurement trigger input becomes available.
(7) When the first Fieldbus Data Output Unit in the measurement flow is performed, the sensor con-
troller (slave) writes the data and then turns the Result Notification signal ON.
(8) After the time set at Output time in the EtherCAT settings passed, The sensor controller (slave)
turns the Result Notification signal OFF.
(9) When the second Fieldbus Data Output Unit in the measurement flow is performed after the output
cycle for the first one passed, the sensor controller (slave) turns the Result Notification signal ON.
(10) After the time set at Output time in the EtherCAT settings passed, The sensor controller (slave)

turns the Result Notification signal OFF.

For data output with handshaking, refer to With handshaking on page 2-60.

2-64
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@ Additional Information

Saving All of the Measurement Results
If you output data from more than one Data Output Unit or for repeatedly measured output data
(e.g., for continuous measurements), the same Data Output Area will be overwritten.
To save all of the output data, adjust the Output period and Output time that are set in the
EtherCAT settings so that all of the output data is output and either receive all of the output data
by using the Result Notification signal or use handshaking control.
Handshaking lets you control data output by using the Result Notification signal turning ON as a
trigger for the data output timing and turning ON the Result Set Request to read the output
data.
Each time that data is output (from the second output on), read the output data and move it to a
different part of I/O memory in the external device such as a PLC.
For more information on handshaking, refer to Data Output Control with Handshaking on page
1-25.
You can compare the received number of output data and the number of measurements for
continuous measurements to check if all of the measurement results have been received.
Use the following method to check the number of measurements that was actually executed.
» Application Example
Set a calculation to count the number of measurements that are executed in the measure-
ment flow.
If you set something like [DO+1], each time a measurement is executed (each time the meas-
urement flow is executed), 1 will be added to DO, so the present value of DO will give you the
actual number of measurements.
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2-1-24 EtherCAT Troubleshooting

2-66

I Cannot Communicate with the Sensor Controller

Problem

Cause

Action

Data is not input and output at all.

The node address is set incorrectly.

Check the node address setting
switches.

The devices are not connected cor-
rectly.

Check that the EtherCAT connec-
tors (input and output) are connect-
ed to the devices correctly.

The Output Option is not selected
in the Adjustment window.

Place a check to the Output Option
in the Adjustment window.

The communication module set-
tings are set incorrectly.

Check that EtherCAT is set in the
communication module settings.

EtherCAT communications are un-
available due to Slave Initialization
Error (84230000 hex) or Slave
State Transition Failed (84300001
hex).

PDO Mapping information (slot in-
formation for MDP) is different be-
tween the sensor controller and the
Controller of the NJ/NX series.

Verify whether or not the following
parameters are matched.

* The number of controlled lines
* Data output size

* Use of User Area

The Sysmac Studio does not sup-
port the FH Series version.

Check that the Sysmac Studio sup-
ports the FH Series version.

EtherCAT communications are un-
available due to Slave Application
Error (84280000 hex) or Slave AL
Status Error Detected (84360000
hex).

The communication cycle for Ether-
CAT (PDO communication cycle
time) has been set lower than the
predetermined value.

The minimum communication cycle
time (PDO communication cycle
time) depends on the number of
lines to control, the number of bytes
for output data, use of the User
Area, and use of Multi-line Ran-
dom-trigger mode. For details, refer
to Minimum PDO Communication
Cycle Time on page 2-18.

The Sysmac Studio does not sup-
port the FH Series version.

Check that the Sysmac Studio sup-
ports the FH Series version.
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I A Timeout Error Occurred

Problem

Cause

Action

A handshaking timeout error occur-

red.

The Result Set Request signal is
being turned ON and OFF too slow-
ly.

The following patterns are consid-

ered.

* The Result Set Request signal is
not turned ON even measure-
ment is completed.

* The Result Set Request signal is
not switched from ON to OFF
even the Result Notification sig-
nal is turned ON.

* The Result Set Request signal is
not turned ON even the Result
Notification signal is turned OFF.

After the measurement command is
performed, turn the Result Set Re-
quest signal ON and OFF within the
timeout time set in the EtherCAT
communication settings.

Or, increase the timeout time.

I Settings are not kept

Problem

Cause

Action

Settings such as Fieldbus Data
Output Calculations or Comments
are not kept.

Changed the communication set-
tings after setting the Fieldbus Data
Output.

Set the Fieldbus Data Output after
performing the communication set-
tings.

@ Additional Information

Errors that occur in the EtherCAT system, including sensor errors, are displayed as a Sysmac
error status in Sysmac Studio(Standard Edition).
For Sysmac Error Status, refer to Sysmac Error Status Event Code Table on page 2-68.
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2-1-25 Sysmac Error Status

The Sysmac Studio (standard edition) displays errors occurred in the EtherCAT system (including er-
rors in the sensor) as Sysmac error status.

M Precautions for Correct Use

To upload data from a version earlier than SysmacStudio Ver.1.53 with SysmacStudio Ver.1.53

or later, follow the procedure below.

1. Remember the variable settings of the data from before Ver.1.53 (Sysmac Error Status -
Observation - variable, variable comment, variable type).

2. Perform Uploading ([Transfer to computer]) using Ver.1.53 or later and open the 1/0 map
screen.

[ ama emor st

3. Set the variable, variable comment, and variable type from step 1 in the blank Sysmac
Error Status - Observation fields.

4. Perform Downloading ([Transfer to Controller]).

I Sysmac Error Status Event Code Table

This section describes the event codes for the Sysmac error status related to the Sensor.
For details of the event code, refer to NJ-series Troubleshooting Manual (Cat. No. W503).

* Levels:
Maj: major, Prt: Partial, Min: Minor, Minor, Obs: Observations, Info: Information

Level

Event o Occurrence factor

Event code Description Ob Ref.

name (Assumed cause) | Maj | Prt | Min Info
s

* There are obsta-
cles disturbing
the fan opera-

An error occurred tion.

08210000 | Fan/Power | ! on page

in the fan or power | ¢ An improper o
hex supply error ) 2-76
supply. power supply is
used, which
cause over- or

lower-voltage.
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Level!
Event . Occurrence factor
Event code Description Ob Ref.
name (Assumed cause) | Maj | Prt | Min Info
s
* A short circuit
Camera An overcurrent occurs inside of
0822 0000 urs ins! page
overcurrent | state occurred on the camera ca- o
hex . 2-76
detected the camera. ble or in the con-
troller circuit.
An overcurrent
Parallel I/10 * A Parallel /10
0823 0000 state occurred in a . a.ra © page
overcurrent . line is short- o
hex Parallel I/O inter- L 2-77
detected circuited.
face.
An error occurred * An error occur-
08250000 | Battery er- | oc . ar page
in the built-in bat- red in the built-in o
hex ror detected 2-77
tery. battery.
* The data is dam-
aged because
the power sup-
ply was turned
off during the
previous scene
data save.
182D 0000 | Setting data | Loading the scene page
. * As the result of o
hex load error group data failed. . 2-78
changing its op-
eration mode,
the required
memory amount
increased caus-
es insufficient
memory.
* The camera
connection infor-
. The camera con- mation in the
Change in .
385A 0000 nected is different scene data does page
connected i o
hex from the previous not match the 2-78
camera
one. camera currently
connected to the
controller.
FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 2-69
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Event code

Event
name

Description

Occurrence factor
(Assumed cause)

Level™

Maj

Prt

Min

Ob

Info

Ref.

3859 0000
hex

Camera
connection
error

Camera connec-
tion error

* A camerais not
connected to the
controller.

* The camera ca-
ble is broken.

* The Camera
Selection set-
tings are incor-
rectin the
Camera Image
Input and
Camera
Switching proc-
essing units.

e A camerais not
connected to the
camera port on
the controller ac-
cording to the
The Camera
Selection set-
tings in the
Camera Image
Input and
Camera
Switching proc-
essing units.

page
2-79

4802 0000
hex

System er-
ror

An error occurred
in the system.

* A serious error
occurred in the
system in the
controller.

page
2-80

5821 0000
hex

Output con-
trol timeout
for Parallel
1/0, PLC
Link, Ether-
Net/IP, or
PROFINET

A timeout occurred
in the handshaking
control of data out-
put for measure-
ment results.

* The handshak-
ing control of the
data output in
the program, i.e.
ON/OFF timing
for DSA signal,
is improper.

* The timeout time
for the output
control is too
short to the pro-
gram processing
time.

* The DSA signal
or the Result
Notification sig-
nal in the Paral-
lel I/O is mis-
wired.

page
2-81

2-70
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Event code

Event
name

Description

Occurrence factor
(Assumed cause)

Level

Maj

Prt

Min

Ob

Info

Ref.

5822 0000
hex

Output con-

trol

timeout

(EtherCAT)

A timeout occurred
in the handshaking
control of data out-
put for measure-
ment results.

* The handshak-
ing control of the
data output in
the program, i.e.
ON/OFF timing
for DSA signal,
is improper.

e The timeout time
for the output
control is too
short to the pro-
gram processing
time.

page
2-81

7819 0000
hex

Logging

dis

k write

error

Writing data to the
logging disk failed.

* Alogging disk is
not inserted.

* The free space
on the logging
disk is insuffi-
cient.

* There is no log-
ging folder.

» Security restric-
tions are set on
the logging disk.

page
2-82

781A 0000
hex

Se

tting data

transfer er-

ror

An error occurred
during the scene
data transfer.

* Scene data was
edited when the
free space on
the RAMDisk
was insufficient
and the opera-
tion mode was
Double Speed
Multi-input
mode.

* The Data
transfer was
clicked when the
free space on
the RAMDisk
was insufficient
and the opera-
tion mode was
Non-stop Adjust-
ment mode.

page
2-83
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Event code

Event
name

Description

Occurrence factor
(Assumed cause)

Level™

Maj

Prt

Min

Ob

Info

Ref.

781B 0000
hex

Output buf-
fer error
(EtherCAT)

The data output
buffer for measure-
ment results be-
came full.

* Measurements
are performed in
a cycle shorter
than the time re-
quired for the
handshaking
control of the da-
ta output in the
program.

page
2-83

8808 0000
hex

PLC Link
communica-
tions error

A PLC Link com-
munications are
not established.

* The communica-
tion settings in
the PLC or the
sensor controller
is improper.

e Cables for
Ethernet or
RS-232C are
broken.

page
2-84

385B 0000
hex

Lighting
connection
configura-
tion error

An error occurred
in the lighting con-
nection configura-
tion.

* The power con-
sumption of the
light connected
to the camera-
mount lighting
controller is im-
proper.

* The light emit-
ting mode of the
light connected
to the camera-
mount lighting
controller is im-
proper.

* Connects an ex-
ternal power
supply to the
camera-mount
lighting control-
ler.

page
2-84

2-72
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Level

Event . Occurrence factor
Event code Description Ob Ref.
name (Assumed cause) | Maj | Prt | Min Info

¢ The external
storage set in
the "Scene
Group Saving
Destination Set-
tings" is not con-
nected at start-
up.

Incorrect * The directory for

5823 0000 | Scene The scene group is the scene group page

hex Group at incorrect at startup. saving destina- 2-85

Startup tion does not ex-
ist at startup.

* The scene group
number at start-
up is out of
range from the
scene group
specified in the
system.

suoj28uu0) 1YII8Ylg |-
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* The scene num-

Incorrect The scene number ber at startup is

5824 0000 | Scene . set larger than page
is incorrect at start- o

hex Number at the scene range 2-86

Startup up- specified in the
system.

*1. Level of Severity

* Major Fault Level:
These errors make the controller be totally out of control. If a major error is detected, the execution of
user programs is immediately stopped and loads for all slaves including remote 1/Os are cut off.
You cannot clear major fault level errors through user programs, Sysmac Studio, or a PT of the NS series.
To recover this situation, remove the cause of the error, and either turn the power supply for the controller
off and on or reset it using System Studio.

* Partial Fault Level:
These errors make a certain function module in the controller be totally out of control. The controller of the
NJ series continues to perform user programs even after a partial error occurs. To recover from the situa-
tion, remove the cause of the error, and perform either one of the following.
- Reset the error through user programs, Sysmac Studio, or an PT of the NS series.
- Turn the power supply for the controller off and on
- Reset the controller through Sysmac Studio.

* Minor Fault Level:
These errors make a part of a certain function module in the controller be out of control.
The troubleshooting for these errors is the same as the processing for the partial fault level errors.

* Observations:
These errors do not affect the controller control.
Although these errors do not affect the control, the purpose of them is to warn users so that the errors do
not develop into higher level errors.

* Information:
Notifications other than above errors.
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I Checking Sysmac Error Status

The Sysmac error status can be checked by the troubleshooting functions of the Sysmac Studio
(standard edition). For details of the troubleshooting function, refer to NJ/NX series Troubleshooting

Manual (Cat. No. W503).

1 Select Troubleshooting from the Tool menu while online or click Troubleshooting in the tool-

bar.
The Troubleshooting dialog box is displayed.

2 Click the Controller Errors tab.
A list of the current Sysmac error status and corresponding event codes will be displayed.

I Clearing Sysmac Error Status

1 Remove the cause of the error, then click Reset All on the Controller Errors tab page in the

Troubleshooting dialog box.

@ Additional Information

Even if you reset the Sysmac error status, the error log will remain in the logs on the Controller
Event Log tab.
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I Error Details

N
This section describes details on errors. The items used to describe individual errors (events) are de- E
scribed in the following copy of an error table. %
5
Event name | Name of the error Event code Code of the error §
Description | Short description of the error §
Source Source of the error Source de- Details on Detection When the §'
tails the source timing error is @
of the error detected.
Error attrib- | Level The level of | Recovery Recovery Log catego- | Which log
utes influence on method™2 ry the error is
control’’ saved in." N
Effects User pro- What will Operation Special information on the operation at the §
gram happen to error occurrence. @
execution of g
the user i
program.™ 3
LED The status indicator for the EtherCAT port built into the NJ-series controller. The %
indicator status is displayed only for errors in the EtherCAT Master Function Module and g
the EtherNet/IP Function Module.
System-de- | Variable name Data type Name
fined varia- Lists the variable names, data types, and names for system-defined variables that
bles provide direct error notification, that are directly affected by the error, or that contain
settings that cause the error.
Cause and Occurrence factor (As- Correction Prevention
correction sumed cause)
Lists the possible causes, corrections, and preventive measures for the error (event).
Additional Additional information displayed by the Sysmac Studio or an PT of the NS series.
information
Precautions/ | Precautions, restrictions, and supplemental information
Remarks

*1.  One of the following:
Major fault: Major fault level
Partial fault: Partial fault level
Minor fault: Minor fault level
Observation
Information
*2.  One of the following:
Automatic recovery: Normal status is restored automatically when the cause of the error is removed.
Error reset: Normal status is restored when the error is reset after the cause of the error is removed.
Cycle the power supply: Normal status is restored when the power supply to the Controller is turned OFF
and then back ON after the cause of the error is removed.
Controller reset: Normal status is restored when the Controller is reset after the cause of the error is re-
moved.
Depends on cause: The recovery method depends on the cause of the error.
*3.  One of the following:
System: System event log
Access: Access event log
*4.  One of the following:
Continues: Execution of the user program will continue.
Stops: Execution of the user program stops.
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Starts: Execution of the user program starts.

I Error Descriptions

2-76

Event name | Fan/Power supply error Event code 0821 0000 hex
Description | An error occurred in the fan or power supply.
EtherCAT Master Function Source de- Detection Always at
Source . Slave oy
Module tails timing startup
Error reset
E ttrib- ft t- L tego-
rror atirl Level Minor Fault Recovery (.a errese et System
utes ting the error | ry
in the slave)
Effects User pro- Continuous e non All slave functionality stops until the problem is
gram corrected.
LED EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
(0] factor (As-
ceurrence factor (As Correction Prevention
sumed cause)
Turn th ly OFF,
. . urn the power supp y' ' Be sure to use it in conditions
There are obstacles disturbing | remove the obstacle disturb- ) . ,
. . . without obstacles disturbing
Cause and the fan operation. ing the fan operation, and turn .
. the fan operation.
correction the power supply back ON.
) . Turn the power supply OFF
An improper power supply is L ) .
. and replace it with one with Use a power supply with prop-
used, which cause over- or .
lower-voltage proper voltage, then turn it er voltage.
ge- back ON.
Additional
. . None
information

Precautions/

If the problem still exists after the corrections was performed, a hardware failure may have oc-

Remarks curred. Consult your OMRON representative.
Event name | Camera overcurrent detected Event code 0822 0000 hex
Description | An overcurrent state occurred on the camera.
EtherCAT Master Function Source de- Detection Always at
Source . Slave L.
Module tails timing startup
Error reset
E ttrib- ljt t- L tego-
rror atiri Level Minor Fault Recovery (,a errese g catego System
utes ting the error | ry
in the slave)
The camera image will not be input, so meas-
Effects User pro- Continuous Operation urgments will be. performed on invlalid images.
gram This may result in the output of unintentional
measurement results.
LED EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
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System-de- | Variable name Data type Name
fined varia-
None - -
bles
f; As-
Occurrence factor (As Correction Prevention
sumed cause)
Cause and A short circuit inside of
correction short cired! occurs. nsice o Consult your OMRON repre- | Consult your OMRON repre-
the camera cable or in the ) .
- sentative. sentative.
controller circuit.
Additional
. . None
information
Precautions/ None
Remarks
Event name | Parallel I/O overcurrent detected Event code 0823 0000 hex
Description | An overcurrent state occurred in a Parallel I/O interface.
EtherCAT Master Function Source de- Detection Always at
Source . Slave .
Module tails timing startup
Error reset
Error attrib- after reset- Log catego-
Level Minor Fault Recovery (, 9 9 System
utes ting the error | ry
in the slave)
Effects User pro- Continuous SraEla Measuremer?t res.ults cannot be output to an
gram external device with the parallel 1/0.
1z EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
Occurrence factor (As- Correction Prevention
sumed cause)
Cause and Turn th ly OFF Route th llel I/O li
. L urn the power supply oute the paralle ines so
correction A Parallel /0 | hort-
) alra © ne 1$ sho and check the parallel I/O that they will not be short-
circuited. . L
connections. circuited.
Additional
. . None
information
Precautions/ None
Remarks
Event name | Battery error detected Event code 0825 0000 hex
Description | An error occurred in the built-in battery.
After the
EtherCAT Master Function Source de- Detection slave power
Source . Slave .
Module tails timing was turned
ON.
Error reset
E ttrib- ft t- L tego-
rror atirl Level Minor Fault Recovery (.a errese el et System
utes ting the error | ry
in the slave)
- Date-ti tti f th troll ill be initial-
Effects User pro Continuous oneatieh : ate-time setting of the controller will be initia
gram ized.
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2-78

EtherCAT NET RUN

EtherCAT NET ERR

EtherCAT LINK/ACT

LED
System-de- | Variable name Data type Name
fined varia-
None - -
bles
factor (As-
Occurrence factor (As Correction Prevention
Cause and sumed cause)
correction An error occurred in the built- | Consult your OMRON repre- | Consult your OMRON repre-
in battery. sentative. sentative.
Additional
. . None
information
Precautions/ None
Remarks
Event name | Setting data load error Event code 182D 0000 hex
Description | Loading the scene group data failed.
After the
EtherCAT Master Function Source de- Detection slave power
Source . Slave .
Module tails timing was turned
ON.
Error reset
E ttrib- ft t- L tego-
rror atirl Level Minor Fault Recovery (.a errese et System
utes ting the error | ry
in the slave)
The controller will start with the default scene
- .Ifth i i h -
Effects User pro Continuous SR group 'data' the fj?ta is saved into the con
gram troller in this condition, the data currently
saved will be overwritten.
= EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
Occurrence factor (As- Correction Prevention
sumed cause)
The data is damaged because
. Do not turn the power supply
the power supply was turned | Set the scene you desired . .
. . OFF during saving the scene
Cause and off during the previous scene | from scratch. data
correction data saved. '
As the.result of changing .|ts Review the measurement flow | Review the measurement flow
operation mode, the required
. so that the memory consump- | so that the memory consump-
memory amount increased L L
. - tion is reduced. tion is reduced.
causes insufficient memory.
Additional
) ) None
information
Precautions/ None
Remarks
Event name | Change in connected camera Event code 385A 0000 hex
Description | The camera connected is different from the previous one.
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After the
EtherCAT Master Function Source de- Detection slave power
Source . Slave .
Module tails timing was turned
ON.
Error reset
Error attrib- after reset- Log catego-
Level Minor Fault Recovery (, 9 g System
utes ting the error | ry
in the slave)
Although the camera image input is available,
User pro- the measurement may be performed by the
Effects P Continuous Operation . . yoep y
gram number of camera pixels, color, and mono-
chrome information unintended.
e EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
Occ factor (As-
urrence factor (As Correction Prevention
sumed cause)
Replace the camera with one
matched to the camera con-
Cause and The camera connection infor- L . . Be sure to match the camera
. L nection information held in the L L
correction mation in the scene data does ) connection information in the
scene data or edit the scene
not match the camera current- . . scene data to the camera
data according to the informa-
ly connected to the controller. | connected to the controller.
tion for the camera connected
to the controller.
Additional
. . None
information

Precautions/

The error will occur when system and scene group 0 data (bkd file) edited with simulation soft-

Remarks ware is loaded to the controller. Save the data once and then restart the controller.
Event name | Camera connection error | Event code | 3859 0000 hex
Description | The camera connection is wrong.
EtherCAT Master Function Source de- Detection Always at
Source i Slave .
Module tails timing startup
Error reset
Error attrib- after reset- Log catego-
: Level Minor Fault Recovery (, = & System
utes ting the error | ry
in the slave)
The camera image will not be input, so meas-
Effects User pro- Continuous SEaEdaEn urefments will be- performed on invglid images.
gram This may result in the output of unintentional
measurement results.
"ED EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
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2-80

Occurrence factor (As-
sumed cause)

Correction

Prevention

A camera is not connected to
the controller.

Turn the power supply OFF,
correctly connect a camera to
the controller, and turn the
power supply ON.

Correctly connect a camera to
the controller and tighten the
SCrews.

The camera cable is broken.

Turn the power supply OFF,
replace the camera cable with
a new one, then turn it back
ON.

Use a bending resistant cable
or apply other measures so
that the camera cable will not
be broken.

Cause and | The Camera Selection set-
correction tings are incorrect in the Properly perform the settings | Properly configure the set-
Camera Image Input and according to the connected tings according to the con-
Camera Switching processing | camera. nected camera.
units.
A camera is not connected to
the camera port on the con-
p. Turn the power supply OFF,
troller according to the The
; ) . connect the camera to the Connect the camera to the
Camera Selection settings in
proper camera port, and then | proper camera port.
the Camera Image Input and .
L ) turn it back ON.
Camera Switching processing
units.
Additional
. . None
information
Precautions/ None
Remarks
Event name | System error Event code 4802 0000 hex
Description | An error occurred in the system.
EtherCAT Master Function Source de- Detection Always at
Source . Slave .
Module tails timing startup
Error reset
Error attrib- after reset- Log catego-
Level Minor Fault Recovery (, g 9 System
utes ting the error | ry
in the slave)
User bro All functions in slaves stop, and measurement
Effects ramp Continuous Operation trigger signals and commands are not accept-
2 ed.
LED EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
(0] factor (As-
ceurrence factor (As Correction Prevention
Cause and sumed cause)
correction A serious error occurred in the | Consult your OMRON repre- | Consult your OMRON repre-
system in the controller. sentative. sentative.
Additional
. . None
information
Precautions/
None

Remarks
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Output control timeout for Parallel /0, PLC
E E 21 h
ventname |, .\ EtherNetIP, or PROFINET ventcode | 5821 0000 hex
Description | A timeout occurred in the handshaking control of data output for measurement results.
At -
EtherCAT Master Function Source de- Detection measure
Source . Slave . ment result
Module tails timing
output
Error reset
E ttrib- ft t- L tego-
rror atirt Level Minor Fault Recovery (? errese et System
utes ting the error | ry
in the slave)
User pro- The latest measurement data will be discard-
Effects P Continuous Operation ur W sear
gram ed.
e EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
f; As-
Occurrence factor (As Correction Prevention
sumed cause)
The handshaking control of Correct the program so that Create the program so that
the data output in the pro- the handshaking control of the | the handshaking control of the
gram, i.e. ON/OFF timing for data output, i.e. ON/OFF tim- | data output, i.e. ON/OFF tim-
Cause and DSA signal, is improper. ing for DSA signal, is proper. ing for DSA signal, is proper.
correction The timeout time for the out- Correct the timeout time ac- Set the timeout time accord-
put control is too short to the | cording to the program proc- ing to the program processing
program processing time. essing time. time.
The DSA signal or the Result | Turn th ly OFF,
e. . S|gr.13 or. © mesu urn fhe power supply ' Correctly route them, then re-
Notification signal in the Par- | correctly route them, then re-
L . start.
allel 1/0 is mis-wired. start it.
Additional
. . None
information

Precautions/

The error will occur when measurement results are output through the Parallel I/O, PLC Link,
EtherNet/IP, or PROFINET. For EtherCAT, refer to the following Output Control Timeout for

Remarks EtherCAT event.
Event name | Output control timeout for EtherCAT Event code 5822 0000 hex
Description | A timeout occurred in the handshaking control of data output for measurement results.
At -
EtherCAT Master Function Source de- Detection measure
Source . Slave L ment result
Module tails timing
output
Error reset
E ib- ft t- L -
rror attrib Level Minor Fault Recovery (_a errese og catego System
utes ting the error | ry
in the slave)
Data is not output to the EtherCAT master and
User pro- ) held in the sensor controller. The stored data
Effect Cont (0] ti
ects gram onfinuous A will be output to the EtherCAT master when
the Result Set Request signal is turned ON.
LED EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
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2 Methods for Connecting and Communicating with External Devices

2-82

System-de- | Variable name Data type Name
fined varia-
None - -
bles
f As-
Occurrence factor (As Correction Prevention
sumed cause)
The handshaking control of Correct the program so that Create the program so that
Cause and the data output in the pro- the handshaking control of the | the handshaking control of the
correction gram, i.e. ON/OFF timing for | data output, i.e. ON/OFF tim- | data output, i.e. ON/OFF tim-
DSA signal, is improper. ing for DSA signal, is proper. | ing for DSA signal, is proper.
The timeout time for the out- Correct the timeout time ac- Set the timeout time accord-
put control is too short to the cording to the program proc- ing to the program processing
program processing time. essing time. time.
Additional
) ) None
information

Precautions/

The error will occur when measurement results are output through EtherCAT. For the Parallel
1/0, PLC Link, EtherNet/IP, or PROFINET, refer to the above event, Output Control Timeout for

R k
emarks Parallel I/O, PLC Link, EtherNet/IP, or PROFINET.
Event name | Logging disk write error Event code 7819 0000 hex
Description | Writing data to the logging disk failed.
When logging
EtherCAT Master Function Source de- Detection images and
Source . Slave .. )
Module tails timing Logging oper-
ations
Error reset
E ttrib- ljt t- L tego-
rror atirl Level Minor Fault Recovery (? errese ezl System
utes ting the error | ry
in the slave)
- Logging fail i I il th
Effects User pro Continuous e ogging .al ure continuously occurs until the
gram problem is corrected.
e EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
f As-
Oceurrence factor (As Correction Prevention
sumed cause)
. N . . . Insert the logging disk so that
A logging disk is not inserted. | Insert the logging disk. it will not come off.
Cause and The free space on the logging Delete u.nnec.essar.y files from | Delete u.nnec.essar.y files from
. e . the logging disk to increase the logging disk to increase
correction disk is insufficient.
the free space. the free space.
There is no logging folder. Create the logging folder or Create the logging folder or
change it. change it.
Security restrictions are set on | Clear the security restrictions | Clear the security restrictions
the logging disk. on the logging disk. on the logging disk.
Additional
) ) None
information

Precautions/
Remarks

The error will occur in image logging and operation logging and it will not occur in data logging.
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Event name | Setting data transfer error Event code 781A 0000 hex
Description | An error occurred during the scene data transfer.
EtherCAT Master Function Source de- Detection After editing
Source . Slave .
Module tails timing scene data
Error reset
Error attrib- after reset- Log catego-
Level Minor Fault Recovery (, 9 9 System
utes ting the error | ry
in the slave)
Effects User pro- Continuous SraEla Mea.surementé will be performed without re-
gram flecting the edited scene data.
1z EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
(o) -
ceurrence factor (As Correction Prevention
sumed cause)
Scene data was edited when Normallv be sure to keep the
the free space on the RAM- Clean the contents in the size fori/he current scenz
Disk was insufficient and the RAMDisk to increase the free .
. group data on the RAMDisk at
Cause and operation mode was Double space. least
correction Speed Multi-input mode. '
The Data transfer was clicked
. Normally be sure to keep the
when the free space on the Clean the contents in the size for the current scene
RAMDisk was insufficient and | RAMDisk to increase the free .
. group data on the RAMDisk at
the operation mode was Non- | space. least
stop Adjustment mode. '
Additional
. . None
information

Precautions/

The RAMDisk is used as a buffer when the operation mode is Double Speed Multi-input mode
or Non-stop Adjustment mode. Normally be sure to keep the size for the current scene group

R k
emarks data on the RAMDisk at least.
Event name | Output buffer error (EtherCAT) Event code 781B 0000 hex
Description | The data output buffer for measurement results became full.
At -
EtherCAT Master Function Source de- Detection measure
Source . Slave . ment result
Module tails timing
output
Error reset
E ttrib- ft t- L tego-
rror atiri Level Minor Fault Recovery (,a errese ©g catego System
utes ting the error | ry
in the slave)
User bro The latest measurement results data will be
Effects ramp Continuous Operation continuously discarded until sufficient free
g space is secured.
LED EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
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2-84

Cause and
correction

Occurrence factor (As-
sumed cause)

Correction

Prevention

Measurements are performed
in a cycle shorter than the
time required for the hand-
shaking control of the data
output in the program.

Correct the program so that
measurements are performed
in a cycle longer than the time
required for the handshaking
control of the data output.

Create the program so that
measurements are performed
in a cycle longer than the time
required for the handshaking
control of the data output.

None

Precautions/

The buffer size for the EtherCAT measurement data is 4 KB. When the size for one Fieldbus
Data Output Unit is 32 bytes (eight DINT formats), the buffer can store data up to 127 measure-

Remarks
ments.
Event name | PLC Link communications error | Event code 8808 0000 hex
Description | A PLC Link communications are not established.
EtherCAT Master Function Source de- Detection Always at
Source . Slave L.
Module tails timing startup
Error reset
E ttrib- ljt t- L tego-
rror atirl Level Minor Fault Recovery (,a errese g catego System
utes ting the error | ry
in the slave)
- Th I I i
Effects User pro Continuous peetn e sgnsor controller cannot be controlled via
gram PLC Link.
oer EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
f As-
Oceurrence factor (As Correction Prevention
sumed cause)
The communication settings Correct the communication Correct the communication
Cause and in the PLC or the sensor con- | settings in the PLC and sen- settings in the PLC and sen-
i troller is improper. sor controller. sor controller.
correction U bondi tont cab]
Replace the cable for Ether- $€ & bending resistant cable
Cables for Ethernet or net or RS-232C with a new or apply other measures so
RS-232C are broken. one that the cable will not be bro-
' ken.
Additional
. . None
information

Precautions/

The PLC Link Connection Guide is available on our website.

Remarks
Event name | Lighting connection configuration error Event code 385B 0000 hex
Description | An error occurred in the lighting connection configuration.
After the
EtherCAT Master Function Source de- Detection slave power
Source . Slave .
Module tails timing was turned
ON.
Error reset
E ttrib- lit t- L tego-
rror atirl Level Minor Fault Recovery (? errese g catego System
utes ting the error | ry
in the slave)
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U -
Effects gfae;lpro Continuous Operation The lighting does not turn on.
LED EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
(0] factor (As-
ccurrence factor (As Correction Prevention
sumed cause)
C It the instructi I
The power consumption of the | Connect a lighting with proper onsu . e. nsiruction manua
. ) for the lighting, and check the
light connected to the camera- | power consumption to the . Y
—_ - s power consumption of it is
mount lighting controller is im- | camera-mount lighting con-
roper troller proper for the camera-mount
proper. ' lighting controller.
Consult the FH/FHV Series
Cause and ) o ) o o ;
correction The light emitting mode of the | Properly set the light emitting | Vision System Processing
lighting connected to the cam- | mode for the lighting connect- | ltem Function Reference
era-mount lighting controller is | ed to the camera-mount light- | Manual (CAT. No. Z341), and
improper. ing controller. check the proper lighting
mode for the lighting.
. Check that the cable of an ex-
No external power supply is Connects an external power .
ternal power supply is con-
connected to the camera- supply to the camera-mount
mount lighting controller. lighting controller nected to the camera-mount
ghiing ' gning ' lighting controller.
Additional
. . None
information
Precautions/ None
Remarks
Event name | Incorrect Scene Group at Startup Event code 5823 0000 hex
Description | The scene group is incorrect at startup.
After the
EtherCAT Master Function Source de- Detection slave power
Source . Slave .
Module tails timing was turned
ON.
Error reset
E ttrib- ft t- L tego-
rror atirt Level Minor Fault Recovery (? errese St System
utes ting the error | ry
in the slave)
User pro- All functions in slave stop until the problem is
Effects P Continuous Operation unctl ! v P unt P I
gram corrected.
e EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
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2-86

Occurrence factor (As-
sumed cause)

Correction

Prevention

The external storage set in
the "Scene Group Saving
Destination Settings” is not
connected at startup.

Connect the external storage
set in the "Scene Group Sav-
ing Destination Settings".

Check that the cable of an ex-
ternal power supply is con-
nected to the camera-mount
lighting controller, and restart
the sensor controller.

Select another directory in the

Cause and
. ) connected external storage at | Use the external storage
correction The directory for the scene . . . . .
) L the scene group saving desti- | which has the directory speci-
group saving destination does L R '
. nation in the "Scene Group fied as the scene group sav-
not exist at startup. . L L, . —
Saving Destination Settings ing destination.
dialog.
The scene group number at Check that the scene group
. Correct the scene group num- .
startup is out of range from , number at startup is correct,
T ber at startup, save it, and re- .
the scene group specified in save it, and restart the sensor
start the sensor controller.
the system. controller.
Additional
. . None
information
Precautions/ None
Remarks
Event name | Incorrect Scene Number at Startup Event code 5824 0000 hex
Description | The scene number is incorrect at startup.
After the
EtherCAT Master Function Source de- Detection slave power
Source . Slave ..
Module tails timing was turned
ON.
Error reset
Error attrib- ljt t- Log catego-
! Level Minor Fault Recovery (,a errese g 9 System
utes ting the error | ry
in the slave)
User pro- All functions in slave stop until the problem is
Effects - Continuous Operation P P
gram corrected.
= EtherCAT NET RUN EtherCAT NET ERR EtherCAT LINK/ACT
System-de- | Variable name Data type Name
fined varia-
None - -
bles
Occurrence factor (As- Correction Prevention
sumed cause)
Cause and Check that the scene number
. The scene number at startup | Correct the scene number at , . .
correction ) ] at startup is correct, save it,
is set larger than the scene startup, save it, and restart
e 4 and restart the sensor control-
range specified in the system. | the sensor controller. ler
Additional
. . None
information
Precautions/
None

Remarks
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2-1-26 Sysmac Device Features

Sysmac Devices are the control device products designed based on standardized communications
and user interface specifications for OMRON control devices.

And the features available with them are so called “Sysmac Device Features”.

This section describes the features when they are combined with a Machine Automation Controller
such as NJ series, and with automation software.

suoj28uu0) 1YII8Ylg |-

I Sysmac Error Status

Since errors occurring in slaves are systematized in Sysmac Devices, you can check the causes and
measures for errors with common procedures using Sysmac Studio.

The status of an error can be monitored at the Sysmac Error Status (2002 hex - 01 hex). To display
the error status detected by the sensor controller for the FH/FHV/FZ5 series to Sysmac Studio, map
the Sysmac Error Status (2002 hex - 01 hex) to the PDO. Sysmac Studio, by default, uses 1BFF hex:
512th transmit PDO mapping assignment to map Sysmac Error Status (2002 hex - 01 hex) automati-

cally to the PDO.

@ Additional Information

» For the Sysmac Error status (2002 hex - 01 hex), refer to 2-1-27 Object Dictionary on page
2-90.

 For errors displayed in Sysmac Studio, refer to NJ/NX series Troubleshooting Manual (Cat.
No. W503).

salnjea 90IAe(] 0BWSAS 9Z-1-Z
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2-88

I Saving Node Address Settings

When the node address switch is set to 00, it means Software Setup mode, the node address setting
value set in Sysmac Studio is enabled. When it is other than 00, The value of the node address switch
is used as the node address.

In the Software Setup Mode, perform Write Slave Node Address on the EtherCAT Edit in Sysmac Stu-
dio, save the slave node address setting in the nonvolatile memory in the sensor controller.

» Software Settings
The setting value saved as Slave Information Interface (Sll) in the nonvolatile memory in the slave is
the node address.

EtherCAT master

gl

——H]
1

E - (1) The Node Address Switch is set to “00” at
[ — Enercar 1 (2) ¢ Nonvolatie ) power OFF.

—
=

(5) Slave Controller ~ b---- memory (2) Write a node address set value to Slave SlI

Sli from the master.

(3) The value of the node address setting is applied
to Register: 0012 hex by the software, when the
slave power is ON.

(4) EtherCAT master reads the set value of

Node Address Register: 0012 hex. )

(1) Switch (5) EtherCAT master writes the value of 0012 hex

wite J, address to 0010 hex address as the node
EtherCAT Slave address value.

Register : 0010 hex
Register : 0012 hex|<«}f------=------

P -

* Node Address Switch Setting
The value set to the node address switch is the node address.

i [ i Y\ (1) The Node Address Switch is set at power OFF.
: I EtherCAT I Nonvolatile (1) p

3) ) memory (2) The value of Node Address Switch is applied to
Slave Controller | sl | Register: 0012 hex, when the slave power is ON.
(3) EtherCAT master reads the set value of
: - Register: 0012 hex.
Pt L _{,[Register : 0010 hex @ (4) EtherCAT master writes the value of 0012 hex
[ -{--|Register : 0012 hex|<f------=------ address to 0010 hex address as the node

address value.

(1) | Node Address
Switch

— EtherCAT Slave
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I Serial Number Display

The serial number saved in the non-volatile memory in the sensor controller is displayed at 1018 hex -
04 hex: Serial Number.

Controllers supporting Sysmac Device Features use this serial number to grasp the network configura-
tion.

When grasping it, set Serial No. Check Condition to Set Value = Actual Unit on EtherCAT Edit
screen in Sysmac Studio.

If the specified condition is not satisfied, “Network Configuration Check Error* will occur.

suoj28uu0) 1YII8Ylg |-

@ Additional Information

The network configuration check detects any slave devices that have been replaced, which pre-
vents you from forgetting to set parameters on those slaves.

I Compliance with ESI Specification (ETG. 2000 S (R) V1.0.1)

The ESI specifications are a set of specifications defining the entries required in an EtherCAT Slave
Information (ESI) file.

salnjea 90IAe(] 0BWSAS 9Z-1-Z

| sii Data Check

The Slave Information Interface (Sll) is an interface area in the non-volatile memory of an EtherCAT
slave in which the configuration information for the EtherCAT slave is stored.

EtherCAT slaves as Sysmac Device check the Sll information.
If Sl information, which slaves cannot accepted, was written here, an Sll Check Error (Error No. 88.3)

occurs.
If the problem still exists even after it is restarted, contact your OMRON sales representative.

m Precautions for Correct Use

Do not use third-party or any other configuration tools to edit the SlI information.
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2 Methods for Connecting and Communicating with External Devices

The CAN application protocol over EtherCAT (CoE) protocol is based on the object dictionary of the
CAN application protocol. This section describes the object dictionary and each object.

I Object Dictionary Area

Each object is allocated with an index of four-digit hexadecimal value, and the indexes are configured

in the area below.

Indexes

Areas

Description

0000 hex to OFFF hex

Data Type area

Definitions of data types

1000 hex to 1FFF hex

CoE Communication area

Definitions for variables that can be applied to all
servers for a dedicated communication.

2000 hex to 2FFF hex

Manufacture Specific area 1

Variables defined for all OMRON products.

3000 hex to 5FFF hex

Manufacture Specific area 2

Variables defined for EtherCAT Slave Units of
the FH/FHV series.

Command/response method using message
communication (SDO)

6000 hex to 6FFF hex

Input area

Objects mapped to TxPDO

7000 hex to 7FFF hex

Output area

Objects mapped to RxPDO

8000 hex to 8FFF hex

Configuration area

Objects for configurations and settings

8000 hex to 8FFF hex

Information area

Not used (Unsupported)

A000 hex to AFFF hex

Diagnosis area

Not used (Unsupported)

B000 hex to BFFF hex

Send Service area

Not used (Unsupported)

CO000 hex to EFFF hex

Reserved area

Area reserved for future use

FOO00 hex to FFFF hex

Device Profile area

Parameters belonging to devices

@ Data types

This profile uses the data types below.

Data types Code Size Range
Boolean BOOL 1 bit true(1), false(0)
Unsigned8 us 1 bytes 0to 255
Unsigned16 | U16 2 bytes 0 to 65,535
Unsigned32 u32 4 bytes 0 to 4,294,967,295
Integer8 INT8 1 byte -128 to 127
Integer16 INT16 2 bytes -32,768 to 32,767
Integer32 INT32 4 bytes -2,147,483,648 to 2,147,483,647
Visible string | VS - -
Double Double 8 bytes -1.79769313486231e+308 to 1.79769313486231e + 308
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I Object Description Format

N
Here, describes objects by the following format. E
e Object Description Format %
5
<Index> <Object name> S
Range: <Setting range> Unit: <Unit> Default: <Default setting> Attribute: g
<Data attrib- 5
ute> @
Size: <Size> Access: <Access> PDO map: <Possible/Not pos-
sible>
e Object Description Format with Sub-indexes
N
<Index> <Object name> 3
Sub-index 0 8.
Range: <Setting range> Unit: <Unit> Default: <Default setting> Attribute: %
<Data attrib- =)
ute> %
Size: <Size> Access: <Access> PDO map: <Possible/Not pos- 2
sible>
Sub-index N
Range: <Setting range> Unit: <Unit> Default: <Default setting> Attribute:
<Data attrib-
ute>
Size: <Size> Access: <Access> PDO map: <Possible/Not pos-
sible>
The following values are indicated within the pointed brackets <>.
Indexes : An object index given by a four-digit hexadecimal number.
Object name : Object name
Range . Range for settable numerical value
Unit : Physical unit
Default . Default value set at product shipment
Attribute : Timing at which changes are enabled in a writable object.

A: Always enabled

B: Timing of transition from count stop to operation (Encoder Input Slave Unit only)
C: Timing of transition from pre-operational state to safe-operational state

D: Timing of transition from pre-operational state to initial value state

R: Updated after the power supply is reset.

- : Read only

Size : The object size in bytes

Access : Indicates whether the object is read-only or readable and writable.
RO: Read-only
RW: Readable and writable

PDO map : Indicates the PDO mapping availability.
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I Communication Objects

1000 hex | Device Type
Range: - | Unit: - Default: 00000000 hex Attribute: -
Size: 4 bytes (U32) Access: RO PDO map: Not possible

» The sensor controllers of the FH/FHV series do not support a device profile.

1001 hex | Error Register
Range: - Unit: - Default: 00 hex Attribute: -
Size: 1 byte (U8) Access: RO PDO map: Not possible

» The table below indicates the error types occurring in a Slave Unit.

Bit Name Bit Name
0 General error 4 Communication error
1 Current error 5 Device profile specific error
2 Voltage error 6 (Reserved)
3 Temperature error 7 Manufacture specific error
1008 hex | Manufacturer Device Name
Range: - Unit: - Default: by Slave Unit type ™ Attribute: -
Size: 20 bytes (VS) Access: RO | PDO map: Not possible
¢ Indicates the Slave Unit model number.
1009 hex | Manufacturer Hardware Version
Range: - Unit: - Default: by Slave Unit type "1 | Attribute: -
Size: 20 bytes (VS) Access: RO PDO map: Not possible
* Indicates the version of the Slave Unit hardware.
100A hex | Manufacturer Software Version
Range: - Unit: - Default: by Slave Unit type 1 | Attribute: -
Size: 20 bytes (VS) Access: RO PDO map: Not possible

 |Indicates the version of the Slave Unit software.

*1:  The default settings for the manufacture device name, manufacture hardware version, and manufacture
software version are shown below for each slave.
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Slave/

Manufacture device name

Manufacture hardware version

Manufacture software version

FH-2050

FH-2050-10
FH-2050-20

FH-5050

FH-5050-10
FH-5050-20

FH-5550

FH-5550-10
FH-5550-20

FH-2052

FH-2052-10
FH-2052-20

FH-5052

FH-5052-10
FH-5052-20

FH-5552

FH-5552-10
FH-5552-20

FH-2051

FH-2051-10
FH-2051-20

FH-5051

FH-5051-10
FH-5051-20

FH-5551

FH-5551-10
FH-5551-20
FHV7H-M004+SDU30
FHV7H-C004+SDU30
FHV7H-M016+SDU30
FHV7H-C016+SDU30
FHV7H-M032+SDU30
FHV7H-C032+SDU30
FHV7H-M050+SDU30
FHV7H-C050+SDU30
FHV7H-M063R+SDU30
FHV7H-C063R+SDU30
FHV7H-M120R+SDU30
FHV7H-C120R+SDU30
FHV7X-M004+SDU30
FHV7X-C004+SDU30
FHV7X-M016+SDU30
FHV7X-C016+SDU30
FHV7X-M032+SDU30
FHV7X-C032+SDU30
FHV7X-M050+SDU30
FHV7X-C050+SDU30
FHV7X-M063R+SDU30
FHV7X-C063R+SDU30
FHV7X-M120R+SDU30
FHV7X-C120R+SDU30

V1.00

Space (20 hex) x 15 characters
(Fifteen space characters are in-
serted after the hardware version
V1.00.)

V6. XX
(The Senxor Contoroller software

version, " which consists of nine-
teen characters, follows after letter
V. When the length of the software
version string is less than nineteen
characters, spaces (20 hex) are fil-
led until the version string length
becomes nineteen.)

*1.  The software version refers to the version displayed in the System information dialog.
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1011 hex | Restore Default Parameters

Sub-index 0: Number of entries

Range: - | Unit: - | Default: 01 hex | Attribute: -
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: Restore Default Parameters

Range: - | Unit: - | Default: 00000001 hex | Attribute: A
Size: 4 bytes (U32) | Access: RW | PDO map: Not possible

* Resets the parameters to their default values.

» To avoid accidentally overwriting, the parameters are reset only when a specific value is written to
sub-index 1.

* The specific value is load.

MSB LSB
d a 0 |
64 hex 61 hex 6F hex 6C hex

* The ABORT code is displayed if a value other than the specific one is written.
* A value 0000 0001 hex (command valid) is indicated in reading.
* The sensor controllers of the FH/FHV series do not support this parameter.

1018 hex | Identity Object

Sub-index 0: Number of entries

Range: - | Unit: - | Default: 04 hex | Attribute: -
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: Vendor ID

Range: - | Unit: - | Default: 00000083 hex | Attribute: -
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: Product Code

Range: - Unit: - Default: by Slave Unit type ™ | Attribute: -
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 3: Revision Number

Range: - Unit: - Default: by Slave Unit type "1 | Attribute: -
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: Serial Number

Range: - | Unit: - Default: Each Unit Attribute: -
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

* Indicates the device information.

» Sub-index 1 (Vendor ID) indicates the manufacturer identifier.

» Sub-index 2 (Product Code) indicates the value assigned to each Slave Unit type.

» Sub-index 3 (Revision Number) indicates the Unit revision number.

» Bit 0 to 15: Minor revision number of the device

 Bit 16 to 31: Major revision number of the device

* Sub-index 4 (Serial Number) indicates a serial number for each product.

*1: The values of sub-index 2 (Product Code) and sub-index 3 (Revision Number) for the Identity Ob-
ject are below for each slave.
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Slave Product Code (hex) Revision Number (hex)*1
FH-2050 0000 0OFA 0001 0002 »
FH-2050-10 0000 0OFB 0001 0002 m
FH-2050-20 0000 00FC 0001 0002 2
FH-5050 0000 00FD 0001 0002 ﬁ
FH-5050-10 0000 0OFE 0001 0002 -
FH-5050-20 0000 00FF 0001 0002 2
FH-5550 0000 0103 0001 0002 )
FH-5550-10 0000 0104 0001 0002
FH-5550-20 0000 0105 0001 0002
FH-2052 0000 017D 0001 0004
FH-2052-10 0000 017E 0001 0004 N
FH-2052-20 0000 017F 0001 0004 =
FH-5052 0000 0183 0001 0004 3
FH-5052-10 0000 0184 0001 0004 3
FH-5052-20 0000 0185 0001 0004 o
FH-5552-20 0000 0186 0001 0004 5
FH-5552-20 0000 0187 0001 0004 3
FH-5552-20 0000 0188 0001 0004
FH-2051 0000 0145 0001 0003
FH-2051-10 0000 0146 0001 0003
FH-2051-20 0000 0147 0001 0003
FH-5051 0000 014B 0001 0003
FH-5051-10 0000 014C 0001 0003
FH-5051-20 0000 014D 0001 0003
FH-5551-20 0000 014E 0001 0003
FH-5551-20 0000 014F 0001 0003
FH-5551-20 0000 0150 0001 0003
FHV7H-M004+SDU30 0000 0109 0001 0000
FHV7H-C004+SDU30 0000 010A 0001 0000
FHV7H-M016+SDU30 0000 010B 0001 0000
FHV7H-C016+SDU30 0000 010C 0001 0000
FHV7H-M032+SDU30 0000 010D 0001 0000
FHV7H-C032+SDU30 0000 010E 0001 0000
FHV7H-MO050+SDU30 0000 010F 0001 0000
FHV7H-C050+SDU30 0000 0110 0001 0000
FHV7H-M063R+SDU30 0000 0111 0001 0000
FHV7H-C063R+SDU30 0000 0112 0001 0000
FHV7H-M120R+SDU30 0000 0113 0001 0000
FHV7H-C120R+SDU30 0000 0114 0001 0000
FHV7X-M004+SDU30 0000 0170 0001 0001
FHV7X-C004+SDU30 0000 0171 0001 0001
FHV7X-M016+SDU30 0000 0172 0001 0001
FHV7X-C016+SDU30 0000 0173 0001 0001
FHV7X-M032+SDU30 0000 0174 0001 0001
FHV7X-C032+SDU30 0000 0175 0001 0001
FHV7X-M050+SDU30 0000 0176 0001 0001
FHV7X-C050+SDU30 0000 0177 0001 0001
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Slave Product Code (hex) Revision Number (hex)"!
FHV7X-M063R+SDU30 0000 0178 0001 0001
FHV7X-C063R+SDU30 0000 0179 0001 0001
FHV7X-M120R+SDU30 0000 017A 0001 0001
FHV7X-C120R+SDU30 0000 017B 0001 0001

*1.  The Revision Number changes according to the revision of the ESI file used.

10F3hex | Diagnosis History

Sub-index 0: Number of entries

Range: - | Unit: - | Default: OD hex | Attribute: -
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: Maximum Messages

Range: - | Unit: - | Default: 00 hex | Attribute: -
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 2: Newest Message

Range: - | Unit: - | Default: - | Attribute: -
Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 5: Flags
Range: 0000 hex to 0001 hex | Unit:

| Default: 0000 hex to 0001 hex | Attribute: -

Size: 2 bytes (U16) | Access: RW | PDO map: Not possible
Sub-index 6 to 13: Diagnosis Message 1 to 8

Range: - | Unit: - | Default: - | Attribute: -
Size: 23 bytes (VS) | Access: RO | PDO map: Not possible

» This objects indicates up to eight diagnosis histories. It also sets whether or not to notify emergency
messages.

* Sub-index 1 (Maximum Messages) indicates the number of error messages.

» Sub-index 2 (Newest Message) indicates the sub-index number for the latest diagnosis history.

« Sub-index 5 (Flags) is the control flag for the diagnosis history. It sets whether or not to notify error
messages via emergency messages. Setting 0001 hex means to notify. It is set to 0000 hex (no
emergency notification) at startup.

» Eight errors are stored into the sub-index 6 to 13 sequentially. The 9th error and onward are stored
into the sub-index 6 to 13 (Diagnosis message 1 to 8) again.

» The sensor controllers of the FH/FHV series support the flag only.

I PDO Mapping Object

The indexes from 1600 hex to 17FF hex are used for RxPDO mapping, and from 1A00 hex to ABFF
hex are for Tx PDO mapping. The sub-index 1 and onward indicate information for the application ob-
ject to be mapped.

31 16 15 8 7 0
Indexes Sub-indexes Bit length
MSB LSB
BitOto 7 . Bitlength of the mapped object
(Ex.: for 32 bits, 20 hex is displays.)
Bit 8 to 15 :  Sub-index of the mapped object
Bit 16 to 31 :  Index of the mapped object
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1600 hex | 1st receive PDO Mapping
Sub-index 0: Number of objects X
Range: - Unit: - Default: 32 hex ;;
Size: 1 byte (U8) Access: RO PDO map: Not possible g
Sub-index1-32: 1st to 32nd Output Object to be mapped ;
Range: - Unit: - Default: §
70000101/70000201/70000901/70001001/700 §
01101 hex 3
Size: 4 bytes (U32) Access: RO PDO map: Not possible

» The object gives the mapping for an application using Vision Sensor functions.
» The 7000 hex (control flag) is mapped in units of bit.

N
1601 hex | 2nd receive PDO Mapping g
Sub-index 0: Number of objects Q
Range: - | Unit: - | Default: 05 hex 7,3,
Size: 1 byte (U8) | Access: RO | PDO map: Not possible g
Sub-index 1: 1st Output Object to be mapped %
Range: - | unit: - | Default: 70010020 hex =
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd Output Object to be mapped
Range: - | Unit: - | Default: 70020120 hex
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: 3rd Output Object to be mapped
Range: - | Unit: - | Default: 70020220 hex
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Output Object to be mapped
Range: - | Unit: - | Default: 70020320 hex
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 5: 5th Output Object to be mapped
Range: - | Unit: - | Default: 70020420 hex
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

* The object gives the mapping for an application using Vision Sensor functions.

» 7001 hex (Vision Command Code)

» 7002 hex (Vision Command Parameter 1 to 3)

In multiple-line used, objects have been prepared for each line as shown below.

Line 1:1620 hex (1st receive PDO mapping) and 1621 hex (2nd receive PDO mapping)
Line 2:1640 hex (1st receive PDO mapping) and 1641 hex (2nd receive PDO mapping)
Line 3:1660 hex (1st receive PDO mapping) and 1661 hex (2nd receive PDO mapping)
Line 4:1680 hex (1st receive PDO mapping) and 1681 hex (2nd receive PDO mapping)
Line 5:16A0 hex (1st receive PDO mapping) and 16A1 hex (2nd receive PDO mapping)
Line 6:16CO0 hex (1st receive PDO mapping) and 16C1 hex (2nd receive PDO mapping)
Line 7:16EO0 hex (1st receive PDO mapping) and 16E1 hex (2nd receive PDO mapping)

1602 hex | 3rd receive PDO Mapping

Sub-index 0: Number of objects

Range: - Unit: - Default: 06 hex

Size: 1 byte (U8) Access: RO PDO map: Not possible
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Sub-index 1: 1st Output Object to be mapped

Range: - | Unit: - | Default: 70030120 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd Output Object to be mapped

Range: - | unit: - | Default: 70030220 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: 3rd Output Object to be mapped

Range: - | Unit: - | Default: 70030320 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Output Object to be mapped

Range: - | Unit: - | Default: 70030420 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 5: 5th Output Object to be mapped

Range: - | Unit: - | Default: 70030540 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 6: 6th Output Object to be mapped

Range: - | Unit: - | Default: 70030640 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

* The object gives the mapping for an application using Vision Sensor functions.

» 7001 hex (Vision Command Code)

» 7002 hex (Vision Command Parameter 1 to 3)

* 7003 hex (User Input Area)

In multiple-line used, objects have been prepared for each line as shown below.

Line 1: 1620 hex (1st receive PDO mapping), 1621 hex (2nd receive PDO mapping) and 1622 hex
(3rd receive PDO mapping)

Line 2: 1640 hex (1st receive PDO mapping), 1641 hex (2nd receive PDO mapping) and 1642 hex
(3rd receive PDO mapping)

Line 3: 1660 hex (1st receive PDO mapping), 1661 hex (2nd receive PDO mapping) and 1662 hex
(3rd receive PDO mapping)

Line 4: 1680 hex (1st receive PDO mapping), 1681 hex (2nd receive PDO mapping) and 1682 hex
(3rd receive PDO mapping)

Line 5: 16A0 hex (1st receive PDO mapping), 16A1 hex (2nd receive PDO mapping) and 16A2 hex
(3rd receive PDO mapping)

Line 6: 16CO0 hex (1st receive PDO mapping), 16C1 hex (2nd receive PDO mapping) and 16C2 hex
(3rd receive PDO mapping)

Line 7: 16E0 hex (1st receive PDO mapping), 16E1 hex (2nd receive PDO mapping) and 16E2 hex
(3rd receive PDO mapping)

1A00 hex | 1st transmit PDO Mapping

Sub-index 0: Number of objects

Range: - Unit: - Default: 32 hex

Size: 1 byte (U8) Access: RO PDO map: Not possible
Sub-index 1: 1st to 32nd Input Object to be mapped

Range: - Unit: - Default:

60000101/60000201/60000301/
60000401/60000501/60000601/60000701/
60000801/60000901/60000A01/60000B01/
60001001/60001101 hex
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Size: 4 bytes (U32) Access: RO PDO map: Not possible
» The object gives the mapping for an application using Vision Sensor functions. n
» The 6000 hex (control flag) is mapped in units of bit. g
3
1A01 hex | 2nd transmit PDO Mapping 5
Sub-index 0: Number of objects §
Range: - | Unit: - | Default: 03 hex §
Size: 1 byte (U8) | Access: RO | PDO map: Not possible g
Sub-index 1: 1st Input Object to be mapped
Range: - | Unit: - | Default: 60010020 hex
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd Input Object to be mapped
Range: - | unit: - | Default: 60020120 hex X
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible g
Sub-index 3: 3rd Input Object to be mapped <
Range: - | Unit: - | Default: 60030120 hex é
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible %’
Y]
<

* The object gives the mapping for an application using Vision Sensor functions.
» 6001 hex (Echoback Command)

* 6002 hex (Response Code)

* 6003 hex (Response Data)

1A02 hex | 3rd transmit PDO Mapping

Sub-index 0: Number of objects

Range: - | Unit: - | Default: 01 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st Input Object to be mapped

Range: - | Unit: - | Default: 60040020 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

» The object gives the mapping for an application using Vision Sensor functions.
* 6004 hex (Error Code)

1A04 hex | 5th transmit PDO Mapping

Sub-index 0: Number of objects

Range: - | Unit: - | Default: 08 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st Input Object to be mapped

Range: - | Unit: - | Default: 60050120 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd Input Object to be mapped

Range: - | Unit: - | Default: 60050220 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: 3rd Input Object to be mapped

Range: - | Unit: - | Default: 60050320 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Input Object to be mapped

Range: - | Unit: - | Default: 60050420 hex

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 2-99



2 Methods for Connecting and Communicating with External Devices

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 5: 5th Input Object to be mapped

Range: - | Unit: - | Default: 60050520 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 6: 6th Input Object to be mapped

Range: - | Unit: - | Default: 60050620 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 7: 7th Input Object to be mapped

Range: - | Unit: - | Default: 60050720 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 8: 8th Input Object to be mapped

Range: - | Unit: - | Default: 60050820 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

» The object gives the mapping for an application using Vision Sensor functions.
» 6005 hex (Image Processing Results Integer Data)

1A05 hex | 6th transmit PDO Mapping

Sub-index 0: Number of objects

Range: - | Unit: - | Default: 10 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st Input Object to be mapped

Range: - | Unit: - | Default: 60050120 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd Input Object to be mapped

Range: - | Unit: - | Default: 60050220 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: 3rd Input Object to be mapped

Range: - | Unit: - | Default: 60050320 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Input Object to be mapped

Range: - | Unit: - | Default: 60050420 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 5: 5th Input Object to be mapped

Range: - | Unit: - | Default: 60050520 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 6: 6th Input Object to be mapped

Range: - | Unit: - | Default: 60050620 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 7: 7th Input Object to be mapped

Range: - | Unit: - | Default: 60050720 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 8: 8th Input Object to be mapped

Range: - | Unit: - | Default: 60050820 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 9: 9th Input Object to be mapped

Range: - | Unit: - | Default: 60050920 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 10: 10th Input Object to be mapped
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Range: - | Unit: - | Default: 60050A20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible .
Sub-index 11: 11th Input Object to be mapped rT1
Range: - | Unit: - | Default: 60050820 hex 5
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible g
Sub-index 12: 12th Input Object to be mapped 9
Range: - | Unit: - | Default: 60050C20 hex %
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible g'
Sub-index 13: 13th Input Object to be mapped @
Range: - | Unit: - | Default: 60050D20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 14: 14th Input Object to be mapped

Range: - | Unit: - | Default: 60050E20 hex »
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible N
Sub-index 15: 15th Input Object to be mapped 8_
Range: - | Unit: - | Default: 60050F20 hex %
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible 5
Sub-index 16: 16th Input Object to be mapped g
Range: - | Unit: - | Default: 60051020 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

» The object gives the mapping for an application using Vision Sensor functions.
» 6005 hex (Image Processing Results Integer Data)

1A06 hex | 7th transmit PDO Mapping
Sub-index 0: Number of objects

Range: - | Unit: - | Default: 20 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st Input Object to be mapped

Range: - | Unit: - 60050120 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd Input Object to be mapped

Range: - | Unit: - : 60050220 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: 3rd Input Object to be mapped

Range: - | Unit: - - 60050320 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Input Object to be mapped

Range: - | Unit: - 1 60050420 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 5: 5th Input Object to be mapped

Range: - | Unit: - : 60050520 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 6: 6th Input Object to be mapped

Range: - | Unit: - : 60050620 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 7: 7th Input Object to be mapped

Range: - | Unit: - - 60050720 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
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Sub-index 8: 8th Input Object to be mapped

Range: - | Unit: - | Default: 60050820 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 9: 9th Input Object to be mapped

Range: - | unit: - | Default: 60050920 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 10: 10th Input Object to be mapped

Range: - | Unit: - | Default: 60050A20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 11: 11th Input Object to be mapped

Range: - | Unit: - | Default: 60050820 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 12: 12th Input Object to be mapped

Range: - | Unit: - | Default: 60050C20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 13: 13th Input Object to be mapped

Range: - | Unit: - | Default: 60050D20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 14: 14th Input Object to be mapped

Range: - | Unit: - | Default: 60050E20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 15: 15th Input Object to be mapped

Range: - | Unit: - | Default: 60050F20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 16: 16th Input Object to be mapped

Range: - | Unit: - | Default: 60051020 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 17: 17th Input Object to be mapped

Range: - | Unit: - | Default: 60051120 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 18: 18th Input Object to be mapped

Range: - | Unit: - | Default: 60051220 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 19: 19th Input Object to be mapped

Range: - | Unit: - | Default: 60051320 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 20: 20th Input Object to be mapped

Range: - | Unit: - | Default: 60051420 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 21: 21st Input Object to be mapped

Range: - | Unit: - | Default: 60051520 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 22: 22md Input Object to be mapped

Range: - | Unit: - | Default: 60051620 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 23: 23rd Input Object to be mapped

Range: - | unit: - | Default: 60051720 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
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Sub-index 24: 24th Input Object to be mapped

Range: - | Unit: - | Default: 60051820 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 25: 25th Input Object to be mapped

Range: - | Unit: - | Default: 60051920 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 26: 26th Input Object to be mapped

Range: - | Unit: - | Default: 60051A20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 27: 27th Input Object to be mapped

Range: - | Unit: - | Default: 60051B20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 28: 28th Input Object to be mapped

Range: - | Unit: - | Default: 60051C20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 29: 29th Input Object to be mapped

Range: - | Unit: - | Default: 60051D20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 30: 30th Input Object to be mapped

Range: - | Unit: - | Default: 60051E20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 31: 31st Input Object to be mapped

Range: - | Unit: - | Default: 60051F20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 32: 32nd Input Object to be mapped

Range: - | Unit: - | Default: 60052020 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

» The object gives the mapping for an application using Vision Sensor functions.
» 6005 hex (Image Processing Results Integer Data)

1A07 hex | 8th transmit PDO Mapping

Sub-index 0: Number of objects

Range: - | Unit: - | Default: 40 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st Input Object to be mapped

Range: - | Unit: - | Default: 60050120 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd Input Object to be mapped

Range: - | Unit: - | Default: 60050220 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: 3rd Input Object to be mapped

Range: - | Unit: - | Default: 60050320 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Input Object to be mapped

Range: - | Unit: - | Default: 60050420 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 5: 5th Input Object to be mapped

Range: - | Unit: -

| Default: 60050520 hex
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Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 6: 6th Input Object to be mapped

Range: - | Unit: - | Default: 60050620 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 7: 7th Input Object to be mapped

Range: - | Unit: - | Default: 60050720 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 8: 8th Input Object to be mapped

Range: - | Unit: - | Default: 60050820 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 9: 9th Input Object to be mapped

Range: - | Unit: - | Default: 60050920 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 10: 10th Input Object to be mapped

Range: - | Unit: - | Default: 60050A20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 11: 11th Input Object to be mapped

Range: - | Unit: - | Default: 60050820 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 12: 12th Input Object to be mapped

Range: - | Unit: - | Default: 60050C20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 13: 13th Input Object to be mapped

Range: - | Unit: - | Default: 60050D20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 14: 14th Input Object to be mapped

Range: - | Unit: - | Default: 60050E20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 15: 15th Input Object to be mapped

Range: - | Unit: - | Default: 60050F20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 16: 16th Input Object to be mapped

Range: - | Unit: - | Default: 60051020 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 17: 17th Input Object to be mapped

Range: - | Unit: - | Default: 60051120 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 18: 18th Input Object to be mapped

Range: - | Unit: - | Default: 60051220 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 19: 19th Input Object to be mapped

Range: - | Unit: - | Default: 60051320 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 20: 20th Input Object to be mapped

Range: - | Unit: - | Default: 60051420 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 21: 21st Input Object to be mapped

Range: - | Unit: -

| Default

: 60051520 hex
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Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 22: 22nd Input Object to be mapped

Range: - | Unit: - | Default: 60051620 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 23: 23rd Input Object to be mapped

Range: - | Unit: - | Default: 60051720 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 24: 24th Input Object to be mapped

Range: - | Unit: - | Default: 60051820 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 25: 25th Input Object to be mapped

Range: - | Unit: - | Default: 60051920 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 26: 26th Input Object to be mapped

Range: - | Unit: - | Default: 60051A20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 27: 27th Input Object to be mapped

Range: - | Unit: - | Default: 60051B20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 28: 28th Input Object to be mapped

Range: - | Unit: - | Default: 60051C20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 29: 29th Input Object to be mapped

Range: - | Unit: - | Default: 60051D20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 30: 30th Input Object to be mapped

Range: - | Unit: - | Default: 60051E20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 31: 31st Input Object to be mapped

Range: - | unit: - | Default: 60051F20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 32: 32nd Input Object to be mapped

Range: - | Unit: - | Default: 60052020 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 33: 33rd Input Object to be mapped

Range: - | Unit: - | Default: 60052120 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 34: 34th Input Object to be mapped

Range: - | unit: - | Default: 60052220 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 35: 35th Input Object to be mapped

Range: - | Unit: - | Default: 60052320 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 36: 36th Input Object to be mapped

Range: - | Unit: - | Default: 60052420 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 37: 37th Input Object to be mapped

Range: - | Unit: -

| Default:

60052520 hex

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)

2105

suoj28uu0) 1YII8Ylg |-

Aseuonoiq 108lq0 22-1-2



2 Methods for Connecting and Communicating with External Devices

2-106

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 38: 38th Input Object to be mapped

Range: - | Unit: - | Default: 60052620 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 39: 39th Input Object to be mapped

Range: - | Unit: - | Default: 60052720 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 40: 40th Input Object to be mapped

Range: - | Unit: - | Default: 60052820 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 41: 41st Input Object to be mapped

Range: - | Unit: - | Default: 60052920 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 42: 42nd Input Object to be mapped

Range: - | Unit: - | Default: 60052A20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 43: 43rd Input Object to be mapped

Range: - | Unit: - | Default: 60052820 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 44: 44th Input Object to be mapped

Range: - | Unit: - | Default: 60052C20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 45: 45th Input Object to be mapped

Range: - | Unit: - | Default: 60052D20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 46: 46th Input Object to be mapped

Range: - | Unit: - | Default: 60052E20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 47: 47th Input Object to be mapped

Range: - | Unit: - | Default: 60052F20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 48: 48th Input Object to be mapped

Range: - | Unit: - | Default: 60053020 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 49: 49th Input Object to be mapped

Range: - | Unit: - | Default: 60053120 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 50: 50th Input Object to be mapped

Range: - | Unit: - | Default: 60053220 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 51: 51st Input Object to be mapped

Range: - | Unit: - | Default: 60053320 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 52: 52nd Input Object to be mapped

Range: - | Unit: - | Default: 60053420 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 53: 53rd Input Object to be mapped

Range: - | Unit: -

| Default

: 60053520 hex
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Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 54: 54th Input Object to be mapped o
Range: - | Unit: - | Default: 60053620 hex -
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible 5
Sub-index 55: 55th Input Object to be mapped g
Range: - | Unit: - | Default: 60053720 hex 2
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible %
Sub-index 56: 56th Input Object to be mapped %-
Range: - | Unit: - | Default: 60053820 hex @
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 57: 57th Input Object to be mapped

Range: - | Unit: - | Default: 60053920 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible »
Sub-index 58: 58th Input Object to be mapped 3
Range: - | Unit: - | Default: 60053A20 hex 8
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible %
Sub-index 59: 59th Input Object to be mapped 7
Range: - | Unit: - | Default: 60053820 hex g
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 60: 60th Input Object to be mapped

Range: - | Unit: - | Default: 60053C20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 61: 61st Input Object to be mapped

Range: - | Unit: - | Default: 60053020 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 62: 62nd Input Object to be mapped

Range: - | Unit: - | Default: 60053E20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 63: 63rd Input Object to be mapped

Range: - | Unit: - | Default: 60053F20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 64: 64th Input Object to be mapped

Range: - | Unit: - | Default: 60054020 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

» The object gives the mapping for an application using Vision Sensor functions.
» 6005 hex (Image Processing Results Real Data)

1A08 hex | 9th transmit PDO Mapping

Sub-index 0: Number of objects

Range: - | Unit: - | Default: 04 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st Input Object to be mapped

Range: - | Unit: - | Default: 60060140 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd Input Object to be mapped

Range: - | Unit: - | Default: 60060240 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 3: 3rd Input Object to be mapped
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Range: - | Unit: - | Default: 60060340 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Input Object to be mapped

Range: - | Unit: - | Default: 60060440 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

» The object gives the mapping for an application using Vision Sensor functions.
» 6006 hex (Image Processing Results Real Data)

1A09 hex | 10th transmit PDO Mapping

Sub-index 0: Number of objects

Range: - | Unit: - | Default: 10 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st Input Object to be mapped

Range: - | Unit: - | Default: 60060140 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd Input Object to be mapped

Range: - | Unit: - | Default: 60060240 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: 3rd Input Object to be mapped

Range: - | Unit: - | Default: 60060340 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Input Object to be mapped

Range: - | Unit: - | Default: 60060440 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 5: 5th Input Object to be mapped

Range: - | Unit: - | Default: 60060540 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 6: 6th Input Object to be mapped

Range: - | Unit: - | Default: 60060640 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 7: 7th Input Object to be mapped

Range: - | Unit: - | Default: 60060740 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 8: 8th Input Object to be mapped

Range: - | Unit: - | Default: 60060840 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

» The object gives the mapping for an application using Vision Sensor functions.
» 6006 hex (Image Processing Results Real Data)

1A0A hex | 11th transmit PDO Mapping

Sub-index 0: Number of objects

Range: - | Unit: - | Default: 10 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st Input Object to be mapped

Range: - | Unit: - | Default: 60060140 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 2: 2nd Input Object to be mapped
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Range: - | Unit: - | Default: 60060240 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: 3rd Input Object to be mapped

Range: - | Unit: - | Default: 60060340 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Input Object to be mapped

Range: - | Unit: - | Default: 60060440 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 5: 5th Input Object to be mapped

Range: - | Unit: - | Default: 60060540 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 6: 6th Input Object to be mapped

Range: - | Unit: - | Default: 60060640 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 7: 7th Input Object to be mapped

Range: - | Unit: - | Default: 60060740 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 8: 8th Input Object to be mapped

Range: - | Unit: - | Default: 60060840 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 9: 9th Input Object to be mapped

Range: - | Unit: - | Default: 60060940 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 10: 10th Input Object to be mapped

Range: - | Unit: - | Default: 60060A40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 11: 11th Input Object to be mapped

Range: - | Unit: - | Default: 60060B40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 12: 12th Input Object to be mapped

Range: - | Unit: - | Default: 60060C40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 13: 13th Input Object to be mapped

Range: - | Unit: - | Default: 60060D40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 14: 14th Input Object to be mapped

Range: - | Unit: - | Default: 60060E40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 15: 15th Input Object to be mapped

Range: - | Unit: - | Default: 60060F40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 16: 16th Input Object to be mapped

Range: - | Unit: - | Default: 60061040 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

» The object gives the mapping for an application using Vision Sensor functions.
* 6006 hex (Image Processing Results Real Data)

1A0B hex | 12th transmit PDO Mapping
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Sub-index 0: Number of objects

Range: - | Unit: - | Default: 20 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st Input Object to be mapped

Range: - | unit: - | Default: 60060140 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd Input Object to be mapped

Range: - | Unit: - | Default: 60060240 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: 3rd Input Object to be mapped

Range: - | Unit: - | Default: 60060340 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Input Object to be mapped

Range: - | Unit: - | Default: 60060440 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 5: 5th Input Object to be mapped

Range: - | Unit: - | Default: 60060540 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 6: 6th Input Object to be mapped

Range: - | Unit: - | Default: 60060640 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 7: 7th Input Object to be mapped

Range: - | Unit: - | Default: 60060740 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 8: 8th Input Object to be mapped

Range: - | Unit: - | Default: 60060840 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 9: 9th Input Object to be mapped

Range: - | Unit: - | Default: 60060940 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 10: 10th Input Object to be mapped

Range: - | Unit: - | Default: 60060A40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 11: 11th Input Object to be mapped

Range: - | Unit: - | Default: 60060B40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 12: 12th Input Object to be mapped

Range: - | Unit: - | Default: 60060C40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 13: 13th Input Object to be mapped

Range: - | Unit: - | Default: 60060D40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 14: 14th Input Object to be mapped

Range: - | Unit: - | Default: 60060E40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 15: 15th Input Object to be mapped

Range: - | unit: - | Default: 60060F40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
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Sub-index 16: 16th Input Object to be mapped

Range: - | Unit: - | Default: 60061040 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 17: 17th Input Object to be mapped

Range: - | Unit: - | Default: 60061140 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 18: 18th Input Object to be mapped

Range: - | unit: - | Default: 60061240 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 19: 19th Input Object to be mapped

Range: - | Unit: - | Default: 60061340 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 20: 20th Input Object to be mapped

Range: - | Unit: - | Default: 60061440 Hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 21: 21st Input Object to be mapped

Range: - | Unit: - | Default: 60061540 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 22: 22nd Input Object to be mapped

Range: - | Unit: - | Default: 60061640 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 23: 23rd Input Object to be mapped

Range: - | Unit: - | Default: 60061740 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 24: 24th Input Object to be mapped

Range: - | Unit: - | Default: 60061840 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 25: 25th Input Object to be mapped

Range: - | Unit: - | Default: 60061940 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 26: 26th Input Object to be mapped

Range: - | Unit: - | Default: 60061A40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 27: 27th Input Object to be mapped

Range: - | Unit: - | Default: 60061B40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 28: 28th Input Object to be mapped

Range: - | Unit: - | Default: 60061C40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 29: 29th Input Object to be mapped

Range: - | Unit: - | Default: 60061D40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 30: 30th Input Object to be mapped

Range: - | Unit: - | Default: 60061E40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 31: 31st Input Object to be mapped

Range: - | Unit: - | Default: 60061F40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)

2-111

suoj28uu0) 1YII8Ylg |-

Aseuonoiq 108lq0 22-1-2



2 Methods for Connecting and Communicating with External Devices

Sub-index 32: 32nd Input Object to be mapped
Range: - Unit: - | Default: 60062040 hex
Size: 4 bytes (U32) | Access: RO PDO map: Not possible

» The object gives the mapping for an application using Vision Sensor functions.
» 6006 hex (Image Processing Results Real Data)

1A0C hex | 13th transmit PDO Mapping
Sub-index 0: Number of objects

Range: - | Unit: - | Default: 05 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st Input Object to be mapped

Range: - | Unit: - | Default: 60050120 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd Input Object to be mapped

Range: - | Unit: - | Default: 60050220 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: 3rd Input Object to be mapped

Range: - | Unit: - | Default: 60060140 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Input Object to be mapped

Range: - | Unit: - | Default: 60060240 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 5: 5th Input Object to be mapped

Range: - | Unit: - | Default: 60060340 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

» The object gives the mapping for an application using Vision Sensor functions.
* 6005 hex (Image Processing Results Integer Data)
* 6006 hex (Image Processing Results Real Data)

1A0D hex | 14th transmit PDO Mapping

Sub-index 0: Number of objects

Range: - | Unit: - | Default: OA hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st Input Object to be mapped

Range: - | Unit: - | Default: 60050120 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd Input Object to be mapped

Range: - | Unit: - | Default: 60050220 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: 3rd Input Object to be mapped

Range: - | Unit: - | Default: 60050320 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Input Object to be mapped

Range: - | Unit: - | Default: 60050420 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 5: 5th Input Object to be mapped

Range: - | Unit: - | Default: 60060140 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
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Sub-index 6: 6th Input Object to be mapped

Range: - | Unit: - | Default: 60060240 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 7: 7th Input Object to be mapped

Range: - | Unit: - | Default: 60060340 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 8: 8th Input Object to be mapped

Range: - | Unit: - | Default: 60060440 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 9: 9th Input Object to be mapped

Range: - | Unit: - | Default: 60060540 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 10: 10th Input Object to be mapped

Range: - | Unit: - | Default: 60060640 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

» The object gives the mapping for an application using Vision Sensor functions.
» 6005 hex (Image Processing Results Integer Data)

* 6006 hex (Image Processing Results Real Data)

1AOQE hex | 15th transmit PDO Mapping

Sub-index 0: Number of objects

Range: - | Unit: - | Default: 14 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st Input Object to be mapped

Range: - | Unit: - | Default: 60050120 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 2: 2nd Input Object to be mapped

Range: - | Unit: - | Default: 60050220 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: 3rd Input Object to be mapped

Range: - | Unit: - | Default: 60050320 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Input Object to be mapped

Range: - | Unit: - | Default: 60050420 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 5: 5th Input Object to be mapped

Range: - | Unit: - | Default: 60050520 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 6: 6th Input Object to be mapped

Range: - | Unit: - | Default: 60050620 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 7: 7th Input Object to be mapped

Range: - | Unit: - | Default: 60050720 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 8: 8th Input Object to be mapped

Range: - | Unit: - | Default: 60050820 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 9: 9th Input Object to be mapped

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)

2-113

suoj28uu0) 1YII8Ylg |-

Aseuonoiq 108lq0 22-1-2



2 Methods for Connecting and Communicating with External Devices

Range: - | Unit: - | Default: 60060140 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 10: 10th Input Object to be mapped

Range: - | Unit: - | Default: 60060240 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 11: 11th Input Object to be mapped

Range: - | Unit: - | Default: 60060340 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 12: 12th Input Object to be mapped

Range: - | Unit: - | Default: 60060440 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 13: 13th Input Object to be mapped

Range: - | Unit: - | Default: 60060540 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 14: 14th Input Object to be mapped

Range: - | Unit: - | Default: 60060640 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 15: 15th Input Object to be mapped

Range: - | Unit: - | Default: 60060740 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 16: 16th Input Object to be mapped

Range: - | Unit: - | Default: 60060840 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 17: 17th Input Object to be mapped

Range: - | Unit: - | Default: 60060940 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 18: 18th Input Object to be mapped

Range: - | Unit: - | Default: 60060A40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 19: 19th Input Object to be mapped

Range: - | Unit: - | Default: 60060B40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 20: 20th Input Object to be mapped

Range: - | Unit: - | Default: 60060C40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
» The object gives the mapping for an application using Vision Sensor functions.
» 6005 hex (Image Processing Results Integer Data)
» 6006 hex (Image Processing Results Real Data)

1AOQF hex | 16th transmit PDO Mapping

Sub-index 0: Number of objects

Range: - | Unit: - | Default: 28 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: 1st Input Object to be mapped

Range: - | Unit: - | Default: 60050120 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 2: 2nd Input Object to be mapped

Range: - | Unit: - | Default: 60050220 hex
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Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 3: 3rd Input Object to be mapped

Range: - | Unit: - | Default: 60050320 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Input Object to be mapped

Range: - | Unit: - | Default: 60050420 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 5: 5th Input Object to be mapped

Range: - | Unit: - | Default: 60050520 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 6: 6th Input Object to be mapped

Range: - | Unit: - | Default: 60050620 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 7: 7th Input Object to be mapped

Range: - | Unit: - | Default: 60050720 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 8: 8th Input Object to be mapped

Range: - | Unit: - | Default: 60050820 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 9: 9th Input Object to be mapped

Range: - | Unit: - | Default: 60050920 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 10: 10th Input Object to be mapped

Range: - | Unit: - | Default: 60050A20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 11: 11th Input Object to be mapped

Range: - | Unit: - | Default: 60050820 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 12: 12th Input Object to be mapped

Range: - | unit: - | Default: 6005020 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 13: 13th Input Object to be mapped

Range: - | Unit: - | Default: 60050D20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 14: 14th Input Object to be mapped

Range: - | Unit: - | Default: 60050E20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 15: 15th Input Object to be mapped

Range: - | Unit: - | Default: 60050F20 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 16: 16th Input Object to be mapped

Range: - | Unit: - | Default: 60051020 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 17: 17th Input Object to be mapped

Range: - | Unit: - | Default: 60060140 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 18: 18th Input Object to be mapped

Range: - | Unit: -

| Default:

60060240 hex
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Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 19: 19th Input Object to be mapped

Range: - | Unit: - | Default: 60060340 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 20: 20th Input Object to be mapped

Range: - | Unit: - | Default: 60060440 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 21: 21st Input Object to be mapped

Range: - | Unit: - | Default: 60060540 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 22: 22nd Input Object to be mapped

Range: - | Unit: - | Default: 60060640 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 23: 23rd Input Object to be mapped

Range: - | Unit: - | Default: 60060740 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 24: 24th Input Object to be mapped

Range: - | Unit: - | Default: 60060840 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 25: 25th Input Object to be mapped

Range: - | Unit: - | Default: 60060940 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 26: 26th Input Object to be mapped

Range: - | Unit: - | Default: 60060A40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 27: 27th Input Object to be mapped

Range: - | Unit: - | Default: 60060B40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 28: 28th Input Object to be mapped

Range: - | Unit: - | Default: 60060C40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 29: 29th Input Object to be mapped

Range: - | Unit: - | Default: 60060D40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 30: 30th Input Object to be mapped

Range: - | Unit: - | Default: 60060E40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 31: 31st Input Object to be mapped

Range: - | Unit: - | Default: 60060F40 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 32: 32nd Input Object to be mapped

Range: - | Unit: - | Default: 60061040 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 33: 33rd Input Object to be mapped

Range: - | Unit: - | Default: 60061140 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 34: 34th Input Object to be mapped

Range: - | Unit: -

| Default

: 60061240 hex
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Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 35: 35th Input Object to be mapped o
Range: - | Unit: - | Default: 60061340 hex -
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible 5
Sub-index 36: 36th Input Object to be mapped g
Range: - | Unit: - | Default: 60061440 hex 2
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible %
Sub-index 37: 37th Input Object to be mapped %-
Range: - | Unit: - | Default: 60061540 hex @
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 38: 38th Input Object to be mapped

Range: - | Unit: - | Default: 60061640 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible »
Sub-index 39: 39th Input Object to be mapped 3
Range: - | Unit: - | Default: 60061740 hex 8
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible %
Sub-index 40: 40th Input Object to be mapped 7
Range: - | Unit: - | Default: 60061840 hex g
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

* The object gives the mapping for an application using Vision Sensor functions.
» 6005 hex (Image Processing Results Integer Data)

* 6006 hex (Image Processing Results Real Data)

In multiple-line used, objects have been prepared for each line as shown below.

Line 1: 1A20 hex (1st transmit PDO Mapping), 1A21 hex to 1A2F hex (2nd to 16th transmit PDO Mapping)

Line 2- 1A40 hex (1st transmit PDO mapping) and 1A41 hex to 1A4F hex (2nd to 16th transmit PDO map-
ping)

Line 3: 1A60 hex (1st transmit PDO mapping) and 1A61 hex to 1A6F hex (2nd to 16th transmit PDO map-
ping)

Line 4: 1A80 hex (1st transmit PDO Mapping), 1A81 hex to 1A8F hex (2nd to 16th transmit PDO Mapping)

Line 5: 1AAQ hex (1st transmit PDO Mapping), 1AA1 hex to 1AAF hex (2nd to 16th transmit PDO Map-
ping)

Line 6- 1ACO hex (1st transmit PDO mapping) and 1AC1 hex to 1ACF hex (2nd to 16th transmit PDO
mapping)

Line 7: 1AEOQ hex (1st transmit PDO Mapping), 1AE1 hex to 1AEF hex (2nd to 16th transmit PDO Map-
ping)

1A10 hex | 17th transmit PDO Mapping

Sub-index 0: Number of objects

Range: - | Unit: - | Default: 06 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: 1st Input Object to be mapped

Range: - | unit: - | Default: 60070120 hex

Size: 4 byte (U32) | Access: RO | PDO map: Not possible

Sub-index 2: 2nd Input Object to be mapped

Range: - | Unit: - | Default: 60070220 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 3: 3rd Input Object to be mapped

Range: - | Unit: - | Default: 60070320 hex
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Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 4: 4th Input Object to be mapped

Range: - | Unit: - | Default: 60070420 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 5: 5th Input Object to be mapped

Range: - | Unit: - | Default: 60070540 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 6: 6th Input Object to be mapped

Range: - | Unit: - | Default: 60070640 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

The object gives the mapping for an application using Vision Sensor functions.
6005 hex (Image Processing Results Integer Data)

6006 hex (Image Processing Results Real Data)

6007 hex (User Output Area)

In multiple-line used, objects have been prepared for each line as shown below.

Line 1: 1A20 hex (1st transmit PDO Mapping), 1A21 hex to 1A30 hex (2nd to 17th transmit PDO Mapping)

Line2: 1A40 hex (1st transmit PDO Mapping), 1A41 hex to 1A50 hex (2nd to 17th transmit PDO Mapping)

Line 3: 1A60 hex (1st transmit PDO mapping) and 1A61 hex to 1A70 hex (2nd to 17th transmit PDO map-
ping)

Line 4: 1A80 hex (1st transmit PDO Mapping), 1A81 hex to 1A90 hex (2nd to 17th transmit PDO Mapping)

Line 5: 1AAOQ hex (1st transmit PDO Mapping), 1AA1 hex to 1ABO hex (2nd to 17th transmit PDO Map-
ping)

Line 6: 1ACO hex (1st transmit PDO mapping) and 1AC1 hex to 1ADO0 hex (2nd to 17th transmit PDO
mapping)

Line 7- 1AEOQ hex (1st transmit PDO Mapping), 1AE1 hex to 1AF0 hex (2nd to 17th transmit PDO Map-
ping)

1BFF hex | 512th transmit PDO Mapping

Sub-index 0: Number of objects

Range: - | Unit: - | Default: 01 hex | Attribute: -

Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: 1st Input Object to be mapped

Range: - | Unit: - | Default: 20020108 hex | Attribute: -

Size: 4 byte (U32) | Access: RO | PDO map: Not possible

» This object gies the mapping for notification of errors that are detected in the Slave Unit.

* The mapping includes 2002 hex - 01 hex: Sysmac Error Status.

* When a Machine Automation Controller of the NJ series are connected, 1C13 hex: Sync manager 3
PDO assignment is assigned to this object. This object is automatically assigned in the default set-
tings of Sysmac Studio.

I Sync Manager Communication Objects

The communication memory for EtherCAT is set by the objects from 1C00 hex to 1C13 hex.

1C00 hex | Sync Manager Communication Type

Sub-index 0: Number of used Sync Manager channels

Range: - Unit: - Default: 04 hex Attribute: -
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Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: Communication Type Sync Manager 0 o
Range: - | Unit: - | Default: 01 hex | Attribute: - rT1
Size: 1 bytes (U8) | Access: RO | PDO map: Not possible 5
Sub-index 2: Communication Type Sync Manager 1 g
Range: - | Unit: - | Default: 02 hex | Attribute: - 2
Size: 1 bytes (U8) | Access: RO | PDO map: Not possible %
Sub-index 3: Communication Type Sync Manager 2 %-
Range: - | Unit: - | Default: 03 hex | Attribute: - @
Size: 1 bytes (U8) | Access: RO | PDO map: Not possible

Sub-index 4: Communication Type Sync Manager 3

Range: - | Unit: - | Default: 04 hex | Attribute: -

Size: 1 bytes (U8) | Access: RO | PDO map: Not possible

The sync manager has the following settings.

» SMO: Mailbox reception (EtherCAT Master Unit to Slave Unit)

+ SM1: Mailbox transmit (EtherCAT Slave Unit to Master Unit)

* SM2: Process data output (EtherCAT Master Unit to Slave Unit)
» SM3: Process data input (EtherCAT Slave Unit to Master Unit)

Aseuonoiq 108lq0 22-1-2

1C10 hex | Sync manager 0 PDO Assignment

Sub-index 0: Number of assigned PDOs

Range: 00 hex Unit: - Default: 00 hex Attribute: -
Size: 1 byte (U8) Access: RO PDO map: Not possible

 This indicates the number of PDO mappings used by this sync manager.
» Mailbox reception sync manager does not have PDOs.

1C11 hex | Sync manager 1 PDO Assignment

Sub-index 0: Number of assigned PDOs

Range: 00 hex Unit: - Default: 00 hex Attribute: -
Size: 1 byte (U8) Access: RO PDO map: Not possible

 This indicates the number of PDO mappings used by this sync manager.
» Mailbox transmit sync manager does not have PDOs.

1C12 hex | Sync manager 2 PDO Assignment

Sub-index 0: Number of assigned PDOs

Range: - | Unit: - | Default: 02 hex | Attribute: -
Size: 1 byte (U8) Access: RW"1 PDO map: Not possible
Sub-index 1 to 2: 1st to 2nd PDO Mapping Object Index of assigned PDO

Range: - | Unit: - | Default: by Slave Unit type | Attribute: -
Size: 2 bytes (U16) Access: RW"1 PDO map: Not possible

*1. If areceive PDO is not provided, RO is used.

+ This indicates the RxPDOs used by this sync manager.

1C13 hex Sync manager 3 PDO Assignment
Sub-index 0: Number of assigned PDOs
Range: - Unit: - Default: 05 hex Attribute: -
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Size: 1 byte (U8) Access: RW" PDO map: Not possible
Sub-index 1 to 5: 1st to 5th PDO Mapping Object Index of assigned PDO

Range: - Unit: - Default: by Slave Unit type Attribute: -
Size: 2 bytes (U16) Access: RW"! PDO map: Not possible

*1. If a transmit PDO is not provided, RO is used.

» This indicates the TxPDOs used by this sync manager.

I Manufacturer Specific Objects

This section describes the CiA401 generic /0O module device profile and the specific objects, imple-
mented in EtherCAT Slave Units for the sensor controller.

e Common Objects for Sysmac Devices

Manufacture Specific area 1

2100 hex | Error History Clear
Range: - Unit: - | Default: 00000000 hex Attribute: A
Size: 4 bytes (U32) Access: RW | PDO map: Not possible

» This object clears the diagnosis history at 10F3 hex (Diagnosis History).
* It clears history only when a specific value are written. The specific value is elcl.

MSB LSB
| c | e
6C hex 63 hex 6C hex 65 hex

Writing values other than these is invalid.

2002 hex | Sysmac Error

Sub-index 0: Number of entries

Range: - | Unit: - | Default: 02 hex | Attribute: -
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: Sysmac Error Status

Range: - | Unit: - | Default: 00 hex | Attribute: -
Size: 1 byte (U8) | Access: RW | PDO map: Not possible
Sub-index 2: Sysmac Error Status Clear

Range: - | Unit: - | Default: 00 hex | Attribute: A
Size: 1 byte (U8) | Access: RW | PDO map: Not possible

» This mapping is used to notify and clear Sysmac Error Status.
* Sub-index 1: Sysmac Error Status

» This object is used to notify errors detected in the Slave Unit.

* When a Machine Automation Controller of the NJ series are connected, map this object to a PDO.
» Sub-index 2: Sysmac Error Status Clear

» This object is used by the Controller (a Sysmac Device) to reset errors occurring in Slave Units.

@ Additional Information

In the default Sysmac Studio settings, sub-index 1 (Sysmac Error Status) is automatically map-
ped to a PDO because 1BFF hex (512th transmit PDO Mapping) is assigned
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2200 hex | Communication Error Setting
Range: 00 hex to OF hex Unit: number of sequences Default: 01 hex Attribute: C
Size: 1 byte (U8) | Access: RW PDO map: Not possible

» Object implemented only on Slave Units operating in the DC mode.

* The number of consecutive times for detecting communications errors is set with this object.

» The setting range is from 00 hex to OF hex and the number of detections is the set number of times
+1.

+ Although the value is rewritable in the DC mode operation, the operation is performed with the value
set when the operation is shifting from the pre-operational state to safe-operational state. Note that
at this point, the rewritten value is read.

@ Additional Information

With the default setting of 01 hex, an error is detected if communications errors occur twice in a

row.
2201 hex | Sync Not Received Timeout Setting
Range: 0000 hex to 0258 hex | Unit: s Default: 0000 hex | Attribute: C
Size: 2 bytes (U16) Access: RW PDO map: Not possible

» Object implemented only on Slave Units operating in the DC mode.

» This object is used to set the standby time until the first synchronization interrupt signal (SYNCO) is
input after shifting to the safe-operational state where a DC mode is confirmed.

« If the first interrupt signal (SYNCO) is not input at all within this set time, a synchronization error oc-
curs.

» The setting range is from 0000 hex to 0258 hex (600 [s]) and operation is performed at 120 [s] when
0000 hex is set.

 Although the value is rewritable in the DC mode operation, the operation is performed with the value
set when the operation is shifting from the pre-operational state to safe-operational state. Note that
at this point, the rewritten value is read.

e Vision Sensor Specific Objects

Manufacturer Specific area 2

6000 hex | Status flag

Sub-index 0: Number of entries

Range: - | Unit: - | Default: 00 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index1: Command Completion Bit

Range: True (1) or False (0) | Unit: - | Default: False (0)

Size: 1 bit (BOOL) | Access: RO | PDO map: Possible
Sub-index 2: BUSY Bit

Range: True (1) or False (0) | Unit: - | Default: by the status when starting
Size: 1 bit (BOOL) | Access: RO | PDO map: Possible

Sub-index 3: Trigger Ready Bit

Range: True (1) or False (0) | Unit: | Default: by the status when starting

Size: 1 bit (BOOL) | Access: RO | PDO map: Possible

Sub-index 4: Total Judgment Bit

| Default: False (0)

Range: True (1) or False (0) | Unit:
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Size: 1 bit (BOOL) | Access: RO | PDO map: Possible
Sub-index 5: RUN Mode Bit

Range: True (1) or False (0) | Unit: - | Default: by the status when starting
Size: 1 bit (BOOL) | Access: RO | PDO map: Possible
Sub-index 6: Trigger Ack Bit

Range: True (1) or False (0) | Unit: - | Default: by the status when starting
Size: 1 bit (BOOL) | Access: RO | PDO map: Possible

Sub-index 7: Command Ready Bit

Range: True (1) or False (0) | Unit: | Default: by the status when starting

Size: 1 bit (BOOL) | Access: RO | PDO map: Possible

Sub-index 8: Shutter Output Bit

Range: True (1) or False (0) | Unit: | Default: by the status when starting

Size: 1 bit (BOOL) | Access: RO | PDO map: Possible

Sub-index 9: Flow Command Completion Bit

Range: True (1) or False (0) | Unit: - | Default: by the status when starting
Size: 1 bit (BOOL) | Access: RO | PDO map: Possible
Sub-index 10: Flow Command Busy Bit

Range: True (1) or False (0) | Unit: - | Default: by the status when starting
Size: 1 bit (BOOL) | Access: RO | PDO map: Possible
Sub-index 11: Flow Command Wait Bit

Range: True (1) or False (0) | Unit: - | Default: by the status when starting
Size: 1 bit (BOOL) | Access: RO | PDO map: Possible
Sub-index 12 to 15: Control Reserve Bit 12 to 15

Range: True (1) or False (0) | Unit: - | Default: False (0)

Size: 1 bit (BOOL) | Access: RO | PDO map: Possible
Sub-index 16: Error Status Bit

Range: True (1) or False (0) | Unit: - | Default: by the status when starting
Size: 1 bit (BOOL) | Access: RO | PDO map: Possible
Sub-index 17: Result Notification Bit

Range: True (1) or False (0) | Unit: - | Default: False (0)

Size: 1 bit (BOOL) | Access: RO | PDO map: Possible
Sub-index 18 to 32: Control Reserve Bit 18 to 32

Range: True (1) or False (0) | Unit: - | Default: False (0)

Size: 1 bit (BOOL) | Access: RO | PDO map: Possible

This object is used to get the status of the sensor controller.

Command Completion bit: ON during command execution.

BUSY bit: ON during command or measurement execution.

Trigger Ready bit: ON when Trigger signal can be input.

Overall Judgment bit: ON when the overall judgment is NG.

Run Mode bit: The signal turns ON when the sensor controller is in Run mode (In a measurement
capable state with RUN signal output checked in the Layout settings for the currently displayed line).
Trigger Ack bit: The signal turns ON when the sensor controller receives the Trigger signal.
Command Ready bit: ON when a control command can be executed.

Shutter Output bit: ON when the imaging elements have completed exposure.

Flow Command Completion bit: ON when execution of a command that was executed during execu-
tion of PLC Link, Fieldbus, or normal flow control has been completed.
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* Flow Command Busy bit: ON during execution of a command that was input during execution of
PLC Link, Fieldbus, or normal flow control.

* Flow Command Wait bit: ON while waiting for command input during execution of PLC Link, Field- E

bus, normal flow control. g

» Error Status bit: ON when the sensor controller has detected an error. g

* Result Notification bit: ON when the sensor controller completes data output. 9

* When you use the Sysmac Studio, the sub-index 1 including the above all bits is mapped. %

:

6001 hex | Command Code Echo Back @

Range: - Unit: - Default: 00000000 hex

Size: 4 bytes (U32) Access: RO PDO map: Possible

* The executed command code is stored.

N
6002 hex | Response Code Ig
Range: - Unit: - Default: 00000000 hex =2
Size: 4 bytes (U32) | Access: RO PDO map: Possible %
Q
» The command execution results are stored. (OK: 00000000 hex, NG: FFFFFFFF hex) g
<
6003 hex | Response Data
Sub-index 0: Number of entries
Range: - | Unit: - | Default: 01 hex
Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: Response Data
Range: - | Unit: - | Default: 00000000 hex
Size: 4 bytes (BOOL) | Access: RO | PDO map: Possible

* The response data of results from command execution are stored. (E.g.: The scene number is stor-
ed when the command “Get scene number” is performed.)

6004 hex | Error Code

Range: - Unit: - | Default: 00000000 hex

Size: 4 bytes (U32) Access: RO PDO map: Possible
6005hex | DINT Result Data

Sub-index 0: Number of entries

Range: - | unit: - | Default: 00 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1 to 64: DINT Result Data 0-63

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (BOOL) | Access: RO | PDO map: Possible

* The output data is stored.

6006 hex | LREAL Result Data

Sub-index 0: Number of entries

Range: - | Unit: - | Default: 00 hex

Size: 1 byte (U8) | Access: RO PDO map: Not possible
Sub-index 1 to 32: LREAL Result Data 0-31)

Range: - | Unit: - | Default: 00000000 00000000 hex
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Size: 8 bytes (U8) Access: RO PDO map: Possible
* The output data is stored.

6007 hex | User Output Area

Sub-index 0: Number of entries

Range: - | Unit: - | Default: 00 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: User Output Area 0

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RO | PDO map: Possible
Sub-index 2: User Output Area 1

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RO | PDO map: Possible
Sub-index 3: User Output Area 2

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RO | PDO map: Possible
Sub-index 4: User Output Area 3

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RO | PDO map: Possible
Sub-index 5: User Output Area 4

Range: - | unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RO | PDO map: Possible
Sub-index 6: User Output Area 5

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RO | PDO map: Possible
* The User Output Area is stored.

7000 hex | Control Flag

Sub-index 0: Number of entries

Range: - | Unit: - | Default: 00 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index1: Command Request Bit

Range: True (1) or False (0) | Unit: - | Default: False (0)

Size: 1 bit (BOOL) | Access: RW | PDO map: Possible
Sub-index 2: Trigger Bit

Range: True (1) or False (0) | Unit: - | Default: False (0)

Size: 1 bit (BOOL) | Access: RW | PDO map: Possible
Sub-index 3 to 8: Control Reserve Bit 3 to 8

Range: True (1) or False (0) | Unit: - | Default: False (0)

Size: 1 bit (BOOL) | Access: RW | PDO map: Possible
Sub-index 9: Flow Command Request Bit

Range: True (1) or False (0) | Unit: - | Default: False (0)

Size: 1 bit (BOOL) | Access: RW | PDO map: Possible
Sub-index 10 to 15: Control Reserve Bit 10 to 15

Range: True (1) or False (0) | Unit: - | Default: False (0)

Size: 1 bit (BOOL) | Access: RW | PDO map: Possible

Sub-index 16: Error Clear Bit
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Range: True (1) or False (0) | Unit: - | Default: False (0)
Size: 1 bit (BOOL) | Access: RW | PDO map: Possible .
Sub-index 17: Result Set Request Bit rT1
Range: True (1) or False (0) | Unit: - | Default: False (0) g
Size: 1 bit (BOOL) | Access: RW | PDO map: Possible g
Sub-index 18 to 32: Control Reserve Bit 18 to 32 9
Range: True (1) or False (0) | Unit: - | Default: False (0) %
Size: 1 bit (BOOL) | Access: RW | PDO map: Possible é""-
(7]

» This object controls the sensor controller.

+ Command Request bit: Turned ON to execute a command.

* Trigger bit: Turned ON to execute a measurement.

* Flow Command Request bit: Turned ON to execute a command during execution of PLC Link, Field-

bus, or normal flow control. E

* Error Clear bit: Turned ON to clear the Error Status bit (3001 hex, sub-index 17). 5‘

» Result Set Request bit: Turned ON to request data output. %

* When you use the Sysmac Studio, he sub-index 1 including the above all bits are mapped. ;d

§‘.

7001 hex | Command Code 3

Range: - | unit: - Default: 00000000 hex

Size: 4 bytes (BOOL) Access: RW PDO map: Possible

* A command code such as Switch Scene is stored.

7002 hex | Command parameter

Sub-index 0: Number of entries

Range: - | Unit: - | Default: 00 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: Command Parameter 0

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RW | PDO map: Possible
Sub-index 2: Command Parameter 1

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RW | PDO map: Possible
Sub-index 3: Command Parameter 2

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RW | PDO map: Possible
Sub-index 4: Command Parameter 3

Range: - | unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RW | PDO map: Possible

* The command parameter is stored. (E.g. The scene number is stored when the command “Switch
scene” is performed.)

M Precautions for Correct Use

Since Command Parameter 3 is the reserved area, it is unavailable. Use Command Parameter
0to 2.

7003 hex User Input Area
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Sub-index 0: Number of entries

Range: - | Unit: - | Default: 00 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: User Input Area 0

Range: - | unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RW | PDO map: Possible

Sub-index 2: User Input Area 1

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RW | PDO map: Possible

Sub-index 3: User Input Area 2

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RW | PDO map: Possible

Sub-index 4: User Input Area 3

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (INT32) | Access: RW | PDO map: Possible

Sub-index 5: User Input Area 4

Range: - | Unit: - | Default: 00000000 00000000 hex

Size: 8 bytes (U8) | Access: RW | PDO map: Possible

Sub-index 6: User Input Area 5

Range: - | Unit: - | Default: 00000000 00000000 hex

Size: 8 bytes (U8) | Access: RW | PDO map: Possible
* The User Input Area is stored.

8000 hex | Result Reporting Configuration

Sub-index 0: number of Notice

Range: - | Unit: - | Default: 03 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: Result Handshaking Mode

Range: - | Unit: - | Default: False (0)

Size: 1 bit (BOOL) | Access: RW | PDO map: Possible

Sub-index2: Result Valid period

Range: - | unit: - | Default: 00000002 hex

Size: 4 bytes (INT32) | Access: RW | PDO map: Possible

Sub-index 3: Result Notification Time

Range: - | Unit: - | Default: 00000001 hex

Size: 4 bytes (INT32) | Access: RW | PDO map: Possible

In multiple-line used, objects have been prepared for each line as shown below.

Line 1 6010 hex (Status Signals) to 6016 hex (Image Processing Results Real Number Data)
7010 hex (Control Signals) to 7012 hex (Command Parameter)
8010 hex (Image Processing Results Output Settings)

Line 2 6020 hex (Status Signals) to 6026 hex (Image Processing Results Real Number Data)
7020 hex (Control Signals) to 7022 hex (Command Parameter)
8020 hex (Image Processing Results Output Settings)

Line 3

6030 hex(Status Signals) to 6036 hex (Image Processing Results Real Number Data)

7030 hex (Control Signals) to 7032 hex (Command Parameter)
8030 hex (Image Processing Results Output Settings)
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Line4 : 6040 hex (Status Signals) to 6046 hex (Image Processing Results Real Number Data)
7040 hex (Control Signals) to 7042 hex (Command Parameter)
8040 hex (Image Processing Results Output Settings) N

Line5 : 6050 hex (Status Signals) to 6056 hex (Image Processing Results Real Number Data) ;;
7050 hex (Control Signals) to 7052 hex (Command Parameter) o
8050 hex (Image Processing Results Output Settings) 5

Line6 : 6060 hex (Status Signals) to 6066 hex (Image Processing Results Real Number Data) §
7060 hex (Control Signals) to 7062 hex (Command Parameter) §
8060 hex (Image Processing Results Output Settings) §'

Line7 : 6070 hex (Status Signals) to 6076 hex (Image Processing Results Real Number Data) @
7070 hex (Control Signals) to 7072 hex (Command Parameter)
8070 hex (Image Processing Results Output Settings)

FOOO hex | Modular Device Profile »

Sub-index 0: number of Notice B

Range: - | Unit: - | Default: 05 hex ‘f—?

Size: 1 byte (U8) | Access: RO | PDO map: Not possible %

Sub-index 1: Index distance %

Range: - | Unit: - | Default: 0010 hex g

Size: 2 bytes (U16) | Access: RO | PDO map: Not possible

Sub-index 2: Maximum number of modules

Range: - | Unit: - | Default: 0008 hex

Size: 2 bytes (U16) | Access: RO | PDO map: Not possible

Sub-index 3: General configuration

Range: - | unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 4: General information

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index5: Module PDO Group of device

Range: - | Unit: - | Default: 0000 hex

Size: 2 bytes (U16) | Access: RO | PDO map: Not possible

FO010 hex | Module Profile List

Sub-index 0: number of Notice

Range: - | Unit: - | Default: 08 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible

Sub-index 1: Sub-Profile Number of 1st module

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 2: Sub-Profile Number of 2nd module

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 3: >Sub-Profile Number of 3rd module

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 4: Sub-Profile Number of 4th module

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
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Sub-index 5: Sub-Profile Number of 5th module

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 6: Sub-Profile Number of 6th module

Range: - | unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 7: Sub-Profile Number of 7th module

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
Sub-index 8: Sub-Profile Number of 8th module

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
FO030 hex | Configured Module Ident List1

Sub-index 0: number of Notice

Range: - | Unit: - | Default: 08 hex

Size: 1 byte (U8) | Access: RO | PDO map: Not possible
Sub-index 1: Module Ident of the module configured on position 1

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RW

| PDO map:

Not possible

Sub-index 2: Module Ident of the module configured on position 2

Range: - | Unit: -

| Default:

00000000 hex

Size: 4 bytes (U32) | Access: RW

| PDO map:

Not possible

Sub-index 3: Module Ident of the module configured on position 3

Range: - | Unit: -

| Default:

00000000 hex

Size: 4 bytes (U32) | Access: RW

| PDO map:

Not possible

Sub-index 4: Module Ident of the module configured on position 4

Range: - | Unit: -

| Default:

00000000 hex

Size: 4 bytes (U32) | Access: RW

| PDO map:

Not possible

Sub-index 5: Module Ident of the module configured on position 5

Range: - | Unit: -

| Default:

00000000 hex

Size: 4 bytes (U32) | Access: RW

| PDO map:

Not possible

Sub-index 6: Module Ident of the module configured on position 6

Range: - | Unit: -

| Default:

00000000 hex

Size: 4 bytes (U32) | Access: RW

| PDO map:

Not possible

Sub-index 7: Module Ident of the module configured on position 7

Range: - | Unit: -

| Default:

00000000 hex

Size: 4 bytes (U32) | Access: RW

| PDO map:

Not possible

Sub-index 8: Module Ident of the module configured on position 8

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RW | PDO map: Not possible
FO050 hex | Detected Module Ident List1

Sub-index 0: number of Notice

Range: - | Unit: - | Default: 08 hex

Size: 1 byte (U8) Access: RO PDO map: Not possible
Sub-index 1: Module Ident of the module configured on position 1

Range: - | Unit: - | Default: 00000000 hex
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Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 2: Module Ident of the module configured on position 2 o
Range: - | Unit: - | Default: 00000000 hex -
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible 5
Sub-index 3: Module Ident of the module configured on position 3 g
Range: - | Unit: - | Default: 00000000 hex 9
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible %
Sub-index 4: Module Ident of the module configured on position 4 %-
Range: - | Unit: - | Default: 00000000 hex @
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 5: Module Ident of the module configured on position 5

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible »
Sub-index 6: Module Ident of the module configured on position 6 N
Range: - | Unit: - | Default: 00000000 hex 8
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible %
Sub-index 7: Module Ident of the module configured on position 7 a
Range: - | Unit: - | Default: 00000000 hex g
Size: 4 bytes (U32) | Access: RO | PDO map: Not possible

Sub-index 8: Module Ident of the module configured on position 8

Range: - | Unit: - | Default: 00000000 hex

Size: 4 bytes (U32) | Access: RO | PDO map: Not possible
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2-2 Communicating by PLC Link

This section describes the communication settings, communication specifications (PLC 1/0O memory
areas and communication commands used in PLC communications), and timing charts during commu-
nications, which are required for PLC Link communications between the sensor controller and an ex-
ternal device.

2-21 Communications Processing Flow

The sensor controller communicates with external devices using Ethernet or RS-232C through PLC
Link communications.
In Ethernet communications, PLC uses UDP/IP or TCP/IP protocol in PLC Link.

@ Precautions for Correct Use

* PLC Link communications can be performed via Ethernet or RS-232C, but not both at the
same time.

» The sensor controller will be a client when you connect with PLC Link via TCP/IP protocol.

» Multiple sensor controllers and multiple lines cannot be connected with UDP/IP communica-
tions. For multiple sensor controllers, or multiple lines, use TCP/IP.

* Do not duplicate settings of FINS/UDP ports in CJ/NJ series to the sensor controller output
port number when you use UDP/IP communication to connect OMRON PLC CJ series or
NJ/NX series via Ethernet.

* If you connect multiple sensor controllers to a FINS/UDP port, PLC communication may be
disabled. A PLC link error may occur.

* When PLC CJ series or Machine Automation Controllers of the NJ/NX series produced by
OMRON are connected to the sensor controllers, use TCP. If you used UDP, PLC Link com-
munications will not be established properly and a PLC Link error may occur.

PLC Link communications allow the PLC to use command and response control method, and data
output method after measurements. (Both methods can be performed at once.)
In PLC Link communications, the following three communication areas are set in the PLC.

Command/response (1) Command This area is used that you write control commands to perform for
method Area the sensor controller.
(2) Response This area is used to read the performed results of the control
Area commands written in the Command Area.
Data output after (3) Data Output | This area is used to read the data output after measurement was
measurement Area performed.

The above three communication ares are assigned to the PLC’s I/O memory by setting the area type
and address during setting the communication specifications for the sensor controller.
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PLC (master) Sensor controller (slave) z
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*1  : You can use output controls (handshaking) to prevent output data from being externally output from the

communications buffer until the Controller (master) turns ON the Result Set Request (DSA) signal to
request the output data.

*2 . The following processing items ara used to read characters:
Character inspection, Barcode, 2Dcode, and OCR

*3 : Fordetails of the Output Units outputting measurement data, refer to Settings Required for Data Output
on page 1-21.

@ Additional Information

The PLC Link protocol communicates using three link areas: Command Area, Response Area,
and Data Output Area. It is different from the serial PLC Link protocol used to inter-connect OM-
RON PLCs serially.

m Precautions for Correct Use

In the default settings for PLC Link communications, the data output processing method is set
to the same processing used for models prior to the FZ4 series.

This setting synchronizes the measurement processing and data output processing so that all
data output processing finishes when measurement finishes. However, this makes the overall
processing time for the measurement flow longer.

If required for your application, change the communications settings to Asynchronous Output
mode, which performs measurement processing and data output processing in parallel.

For details, refer to Asynchronous Output on page 2-155.
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2-2-2 Communications Settings

The following settings are required to use PLC Link.

The communication method to be used is determined by select-

1. Communication Mod- . C
ing a communication module.

ule settings . For details, refer to 2-2-3 Communications Module Settings
(Startup settings) .
(Startup Settings) on page 2-133.
!
The communications specifications are set for the communica-
tions method of the Communication Module selected in step 1.
2. Communications Assign the communications area to communicate with the exter-
specifications settings nal device.
For details, refer to 2-2-4 Communication Specifications Settings
on page 2-135.
!

The data to output to the Data Output Area is registered in the
Output Unit.

The Output Unit is placed in the processing flow in the same way
as for other processing items.

For details, refer to 2-2-5 Output Data Settings (Processing Item
Registration) on page 2-156.

3. Output data settings
(processing item regis-
tration)

If communications are not working properly, check the communi-
cations setup from step 2 and perform a communications test to
determine whether the sensor controller can be detected on the
network.

For details, refer to 2-2-7 Testing Communications on page
2-166.

If that does not solve the problem, refer to the troubleshooting
section for each communication protocol.

4. Communications test
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2-2-3 Communications Module Settings (Startup Settings)

The communication method used for communication with the sensor controller is selected from the
communication modules.

1 On the Main window, click Tool - System Settings to open the system settings.

2 On the Multiview Explorer on the left, select System settings - Startup - Startup setting and
then click the Communication tab.

3 Select one of the following Communication Modules based on the communication method used
to connect with the sensor controller and the Unit to be connected, and then click Apply.

Communications Module

Description

Serial

(Ethernet)

Performs PLC Link communications via an Ethernet connection.

PLC Link (SYSMAC
CS/CJ/CP/One) (UDP)

Select this communication module to communicate with an OM-
RON PLC using the UDP communication protocol.

PLC Link (SYSMAC
CS/CJICP/One) (TCP)

Select this communication module to communicate with an OM-
RON PLC using the TCP communication protocol.

PLC Link (MELSEC QnuU/Q/
QnAS) (UDP)

Select this communication module to communicate with a Mit-
subishi Electric PLC using the UDP communication protocol.

PLC Link (MELSEC QnU/Q/
QnAS) (TCP)

Select this communication module to communicate with a Mit-
subishi Electric PLC using the TCP communication protocol.

PLC Link (JEPMC MP)

Select this Communications Module to communicate with a
Yaskawa Electric PLC.

Serial

(RS-232C/422)

Performs PLC Link communications using an RS-232C/422

connection. ™

PLC Link (SYSMAC
CS/CJ/CP/One)

Select this communication module to communicate with an OM-
RON PLC.

PLC Link (MELSEC QnuU/Q/
QnAS)

Select this communication module to communicate with a Mit-
subishi Electric PLC.

*1. RS-422 is unavailable in the MELSEC Q series and the FH/FHV series.

=

Additional Information

Normally select UDP communication module when serial is set as Ethernet.
Select TCP communication module if that is the recommended method for your particular com-
munication environment.

4 Click Data save in the Toolbox Pane.

| Data save

5 On the Main window, click Function - System restart.
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6 Click OK in the System restart dialog box to restart the sensor controller.
When the sensor controller was restarted, the set Communication Module will operate with the

default settings.

7 Set the IP address and other parameters for external devices such as a PLC.

M Precautions for Correct Use

After you set the Communication Module, always click Data save and then restart the sensor
controller. If the settings are not saved and the sensor controller is not restarted, the new Com-

munication Module settings will not be enabled

@ Additional Information

You can save the Communication Module settings to a file.

Use the System data or System + Scene group 0 data option for saving settings to a file.
For details, Refer to Saving Settings Data to the controller RAM Disk or an External Storage
Device in the Vision System FH/FHV Series User’s Manual (Cat. No. Z365).
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2-2-4 Communication Specifications Settings

Here, set the communication specifications such as the link areas, baud rate, and data length.

The communication settings are performed for Ethernet and RS-232C separately.

If communications were not established even though the settings have been performed, check the set-
ting details and communication status.

For details, refer to 2-2-7 Testing Communications on page 2-166.

juiq 91d Aq Bunesiunwwo) z-z

M Precautions for Correct Use

* The settings dialog box for the communication specifications will change depending on the
Communication Module that you use.
Before you set the communication specifications, select the Communication Module to use
with the sensor controller in the startup settings.
For details, refer to 2-2-3 Communications Module Settings (Startup Settings) on page 2-133.
After you selected the Communication Module, save the settings to the sensor controller and
restart it.
If you do not restart the sensor controller, the selected Communication Module will not be en-
abled.

» Use the same communication settings for the sensor controller and the external device.

» Do not input signals to Ethernet from an external device while setting the Ethernet system
settings.

sBumas suoneosoadsg UoNEdIUNWWOY) p-Z-2

I Connecting via Ethernet

1 On the Main window, click Tool - System Settings to open the system settings.
Select System Settings and then select Communication — Ethernet (PLC Link (SYSMAC
CS/CJICP/One)), Ethernet (PLC Link (MELSEC QnU/Q/QnAS)), or Ethernet (PLC Link
(JEPMC MP)).
The Ethernet view is displayed.

2 In the communication setting area, set each items.
In the case of Ethernet (PLC Link (SYSMAC CS/CJ/CP/One) (UDP)):

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 2-135



2 Methods for Connecting and Communicating with External Devices

2-136

Address setting
" Obtain an IP address automatically
& Use the following IP address

IP address:

| | ——
[ 265 - | | 255 - || 255 - | o -
Default gateway: | 1Du| 5u| 5u| 100u
DNS server: [ o || 5[] 5[] 100] |
|
|

Subnet mask:

Preferred WINS server - o[- || o] o -] o] - |
| — Y — S —

Alternate WINS server

Address setting 2
" Obtain an IP address automatically
& Use the following IP address

IP address:

| |G|
[ 265 - | | 255 - || 255 - || o -
Default gateway: | 10u | 5u| Eu| 100u
DNS server: [ 0] ]| 5[ ]] 8| 100] |
|
|

Subnet mask:

Preferred WINS server - Du| Du| Du| Du
| p— | —

Alternate WINS server

Input Autput setting

Qutput IP address : | ou| ou| Dul ou
Input/Cutput port MNo. : 9600 |

@ Additional Information

» Sensor controllers of the FH-2000 / FH-5000 series have two Ethernet ports.
Set the settings for the two Ethernet ports as follows:
» Communication Module Settings:
Use the same settings for both ports
* IP Address Setting:
Set a different IP address for each Ethernet port.
The IP address for the top Ethernet port is set in Address setting, and the IP address for
the bottom Ethernet port is set in Address setting 2. Note that the sensor controller prioritiz-
es the bottom port, so when there is a high network load, communication on the top port
may be delayed or in some cases communication data may be lost. By using both Ethernet
ports simultaneously, you can use the bottom port for PLC Link, Non-procedure,
EtherNet/IP, or PROFINET communications with a external device such as a PLC and the
top port for FTP or remote operation communications with an external device.
» The following sensor controller type has one Ethernet port:
- FH-L/FHV series
In this case, the IP address of the Ethernet port is set in Address setting 2
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Setting value

Setting it
etting Htem [Factory default]

Description

Address Settings
Address Settings is only for the following series:
FH-2000 / FH-5000 series

Set the IP address for the upper Ethernet
port on the sensor controller.

* Obtain an IP ad-
dress automatically.

* [Use the following IP
address]

Set the IP address for the sensor controller.
When Obtain an IP address automatically is
selected, the IP address of the sensor con-
troller will be automatically obtained.

When Use the following IP address is select-
ed, set the IP address, subnet mask, and the
default gateway address.

a.b.cd

a: 1to 223
b: 0 to 255
c: 0to 255
d: 0 to 254
[10.5.5.100]

IP Address

Enter the IP address for the sensor control-
ler.

0.0.0.0 to
Subnet mask 255.255.255.255
[255.255.255.0]

Enter the subnet mask address.

a.b.c.d

a: 1to 223
b: 0 to 255
c: 0to 255
d: 0 to 255
[10.5.5.100]

Default gateway

Enter the default gateway address.

a.b.c.d

a: 1to0 223
b: 0 to 255
c: 0to 255
d: 0 to 255
[10.5.5.100]

DNS server

Enter the DNS server address.

a.b.c.d

a: 11to0 223
b: 0 to 255
c: 0to 255
d: 0 to 255
[0.0.0.0]

Preferred WINS server

Enter the WINS server address.

a.b.c.d

a: 1to 223
b: 0 to 255
c: 0to 255
d: 0 to 255
[0.0.0.0]

Alternate WINS server

Enter the WINS server address.

Setting value

Setting it
etting ttem [Factory default]

Description

Address Settings 2
Address Settings is only for the following series:
FH-2000 / FH-5000 / FH-L / FHV series

Set the IP address for the lower Ethernet
port on the sensor controller.
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Setting value
[Factory default]

* Obtain an IP ad-
dress automatically.

* [Use the following IP
address]

a.b.c.d

a: 1to0 223

b: 0 to 255

c:0to 255

d: 0 to 254

[10.5.6.100]

0.0.0.0to

Subnet mask 255.255.255.255

[255.255.255.0] Same as “Address Settings”.

a.b.c.d

a: 1to0 223

b: 0 to 255

c:0to 255

d: 0 to 255

[10.5.6.100]

a.b.c.d

a: 1to 223

b: 0 to 255

c:0to 255

d: 0 to 255

[10.5.6.100]

a.b.cd

a: 1to 223

Preferred WINS server b: 00 255 Enter the WINS server address.

c: 0to 255

d: 0 to 255

[0.0.0.0]

a.b.cd

a: 1to 223

Alternate WINS server b: 010 255 Enter the WINS server address.

c: 0to 255

d: 0to 255

[0.0.0.0]

Setting item Description

IP Address

Default gateway

DNS server

Setting value

D ...
[Factory default] escription

Setting item

Input and Output settings

a.b.cd
a: 110223

b: 0 to 255
Output IP Address/TCP ¢ 0to 255

“ )
Server d: 0 to 254 tion.
[0.0.0.0]/

[10.5.5.101]"

Enter the IP address for the output destina-
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Setting value »

Setting item Description n

gl [Factory default] P Q

. 3

Input/Output port No. 0 to 65,5352 Set the port n.umber to use for the data input E
[9,600] / [9,876]"3 and output with the sensor controller. 2

Y]

*1.  When the TCP is used for the connection, TCP Server is displayed. Factory default settings are g
[10.5.5.101]. g

*2. When the UDP is used for the connection, do not set the port numbers from "9,700" to "9,700 + line 2
" 0

number" . -

=]

=)

*3.  When the TCP is used for the connection, Factory default settings are [9,876].

m Precautions for Correct Use

« If the operation mode is set to Multi-line Random-trigger Mode, set a different I/0 port num-
ber for each line.

» Change the IP address and subnet mask for Address setting and Address setting 2 as re-
quired so that each designate a different network address. If the same network address were
specified, communications may not be performed correctly.

» Be sure to change the output IP address from its factory default value in accordance with
your network environment.

3 Click PLC Link.
The PLC Link view is displayed.

4 Set the following items.
Some setting items vary depending on the selected communication module.
Communicating with an OMRON PLC
(When PLC Link (Sysmac CS/CJ/CP/One) is selected for the communication module.)

Setting PLC Link ‘Communication log

Command area

sBumas suoneoiioadsg UoNEIIUNWWOY $-Z-2

Area: CIO Area(CIlO) M

Address : | Du
Response area

Area: CIO Area(CIlO) M

Address : | 100u
Data Cutput area

Area: CIO Area(CI0) -

Address : | 200u
Output control : Handshaking -

[] Asynchronous output

Retry interval [ms] - [ 10000u
Retry interval 2 [ms] : | 1000u
Polling cycle : | ou

Setting value

Descrioti
[Factory default] escription

Setting item

Command Area
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Setting item

Setting value
[Factory default]

Description

Areas

* [Channel Area
(ClO)]

* Work Area (WR)

* Holding Bit Area
(HR)

* Auxiliary Bit Area
(AR)

* Data Memory Areas
(DM)

* Extended Data
Memory Areas (EM)
(EMO to EMC)

Set the Command Area.

The range of the available area varies de-
pending on the PLC types to be connected.
Check the specifications of the PLC to be
connected.

Address

0 to 99,999
0]

Set the first channel address of the Com-
mand Area.

Response Area

Areas

e [Channel Area
(ClO)]

* Work Area (WR)

* Holding Bit Area
(HR)

* Auxiliary Bit Area
(AR)

* Data Memory Areas
(DM)

e Extended Data
Memory Areas (EM)
(EMO to EMC)

Set the Response Area.

The range of the available area varies de-
pending on the PLC types to be connected.
Check the specifications of the PLC to be
connected.

Address

0 to 99,999
[100]

Set the first channel address of the Re-
sponse Area.

Data Output Area

Areas

* [Channel Area
(Clo)]

* Work Area (WR)

* Holding Bit Area
(HR)

* Auxiliary Bit Area
(AR)

* Data Memory Areas
(DM)

* Extended Data
Memory Areas (EM)
(EMO to EMC)

Set the Data Output Area.

The range of the available area varies de-
pending on the PLC types to be connected.
Check the specifications of the PLC to be
connected.

Address

0 to 99,999
[200]

Set the first channel address of the Data
Output Area.
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Setting item

Setting value
[Factory default]

Description

Output Control

* None
* [Handshaking]

Set whether to provide an interlock with the

PLC when the data is performed.

* None: Data is output regardless of the sta-
tus for signals from he PLC. If
Asynchronous Output is set to Not
selected, GATE is always OFF.

* Handshaking: Data is output after the DSA
signal from the PLC was checked.

Asynchronous Output "2

* Selected
* [Not selected]

* Selected:
Measurement processing and data output
processing are performed in parallel.
The data output processing does not affect
the processing time of the measurement
flow.

* Not selected:
Measurement processing and data output
processing are synchronized so that all
data output processing is completed at the
measurement end.
This increases the overall processing time
for the measurement flow.

For details, refer to Asynchronous Output on

page 2-155.

Retry interval [ms]

0 to 999,999
[10,000]

Set the time until when a timeout error will
occur because the PLC Link communications
are not established with incorrect communi-
cation settings or communication cables bro-

ken."!

After a timeout error occurred, communica-
tions with the destination device will be at-
tempted with the interval time set in the Retry
interval.

For details, refer to Data Output Control with
Handshaking on page 1-25.

Retry Interval 2 [ms]

0 to 999,999
[1,000]

When the PLC Link communications fail due
to a temporary response delay affected by
heavy network loads and the PLC internal
status, the command will be re-transmitted to
the destination device after the time set in
the Retry Interval 2 passed.

Set the shorter time in the Retry Interval 2
than that in the Retry Interval.

Normally use the default values.
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2-142

Setting value

Descrioti
[Factory default] escription

Setting item

e -1:
When this value is set, polling will not be
performed in normal operation. This set-
ting eliminates influence to measurement
processing time due to communications
(polling) in normal operation. Although
commands will not be performed, data
output and flow control can be performed.

* 0t0999,999:
Set the interval at which the sensor con-
troller checks that the Command Execute
(EXE) signal from an external device such
as PLC, switches from OFF to ON.

*1.  In the communications using Handshaking, a timeout error will also occur if any of the following op-

erations were not performed within the time set this Retry interval as well..

* |If the DSA signal were not turned ON even after a certain time passed from when measurement
has been completed.

* |If the DSA signal did not switch from ON to OFF even after a certain time passed from when the
GATE signal has switched from OFF to ON.

* |f the DSA signal did not switch from OFF to ON even after a certain time passed from when the
GATE signal has switched from ON to OFF.

-1 10 999,999

Polling Cycle [ms] (0]

*2:

Precautions for Correct Use

Always set the output control to Handshaking for asynchronous output. If you set the output
control to None, operation will be fixed at the following values: Output time: 100 [ms], Output
period: 200 [ms].

If you need a shorter output time and output period when the output control is set to None, un-
check the asynchronous output option.

Communicate with a Mitsubishi Electric PLC
(When PLC Link (MELSEC/QnU/Q/QnAS) is selected for the communication module.)
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Setting PLC Link Communication log

Frame type:

Command area
Area

Address :

Response area

Area
Address :

Data Output area

Area

Address :

Output control :

Retry interval [ms] :

3E frame v
Data register -
| o]
Data register -
| W]
Data register -
| ]|
Handshaking -

[ Asynchronous output

[ 10000 - |

Polling cycle : | gu
Setting value
Setting it D ipti
etting item [Factory default] escription
Frame tvoe * [3E frame] Match the settings with those on the desina-
yp . 4E frame tion PLC.

Command Area

* [Data register]
* File register

Set the Command Area.
The range of the available area varies de-

0]

Areas * Link register pending on the PLC types to be connected.
Check the specifications of the PLC to be
connected.

0 to 99,999 Set the first channel address of the Com-

Address

mand Area.

Response Areas

* [Data register]
* File register

Set the Response Area.
The range of the available area varies de-

Areas * Link register pending on the PLC types to be connected.
Check the specifications of the PLC to be
connected.

0 to 99,999 Set the first channel address of the Re-

Address

[100] sponse Area.
Data Output Area
» [Data register] Set the Data Output Area.
* File register The range of the available area varies de-

Areas * Link register pending on the PLC types to be connected.
Check the specifications of the PLC to be
connected.

0 to 99,999 Set the first channel address of the Data

Address

[200] Output Area.
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Setting item

Setting value
[Factory default]

Description

Output Control

* None
* [Handshaking]

Set whether to provide an interlock with the

PLC when the data is performed.

* None: Data is output regardless of the sta-
tus for signals from he PLC. If
Asynchronous Output is set to Not
selected, GATE is always OFF.

* Handshaking: Data is output after the DSA
signal from the PLC was checked.

Asynchronous Output "2

* Selected
* [Not selected]

* Selected:
Measurement processing and data output
processing are performed in parallel.
The data output processing does not affect
the processing time of the measurement
flow.

* Not selected:
Measurement processing and data output
processing are synchronized so that all
data output processing is completed at the
measurement end.
This increases the overall processing time
for the measurement flow.

For details, refer to Asynchronous Output on

page 2-155.

Retry interval [ms]

0 to 999,999
[10,000]

Set the time until when a timeout error will
occur because the PLC Link communications
are not established with incorrect communi-
cation settings or communication cables bro-

ken."

After a timeout error occurred, communica-
tions with the destination device will be at-
tempted with the interval time set in the Retry
interval.

For details, refer to Data Output Control with
Handshaking on page 1-25.

Retry Interval 2 [ms]

0 to 999,999
[1,000]

When the PLC Link communications fail due
to a temporary response delay affected by
heavy network loads and the PLC internal
status, the command will be re-transmitted to
the destination device after the time set in
the Retry Interval 2 passed.

Set the shorter time in the Retry Interval 2
than that in the Retry Interval.

Normally use the default values.
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Setting value

Setting it
etting ttem [Factory default]

Description

-1 to 999,999

Polling Cycle [ms] (0]

-1:

When this value is set, polling will not be
performed in normal operation. This set-
ting eliminates influence to measurement
processing time due to communications
(polling) in normal operation. Although
commands will not be performed, data
output and flow control can be performed.
0 to 999,999:

Set the interval at which the sensor con-
troller checks that the Command Execute
(EXE) signal from an external device such
as PLC, switches from OFF to ON.

*1.  In the communications using Handshaking, a timeout error will also occur if any of the following op-
erations were not performed within the time set this Retry interval as well..
* If the DSA signal were not turned ON even after a certain time passed from when measurement

has been completed.

* If the DSA signal did not switch from ON to OFF even after a certain time passed from when the

GATE signal has switched from OFF to ON.

* If the DSA signal did not switch from OFF to ON even after a certain time passed from when the

GATE signal has switched from ON to OFF.

*2:

@ Precautions for Correct Use

Always set the output control to Handshaking for asynchronous output. If you set the output
control to None, operation will be fixed at the following values: Output time: 100 [ms], Output

period: 200 [ms].

If you need a shorter output time and output period when the output control is set to None, un-

check the asynchronous output option.

Communicating with a Yaskawa Electric PLC

(When PLC Link (JEPMC MP) is selected for the Communication module.)
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Setting PLG Link Communicaticn log

Command area

Area: Data register -

Address : 0 u
Response area

Area: Data register -

Address : 100 u
Data Output area

Area Data register M

Address : 200 u
Qutput control : Handshaking T

[ Asynchronous output

2-146

Retry interval [ms] : 10000u
Retry interval 2 [ms] : 1000u
Polling cycle : ou
L. Setting value ..
Setting item g Description

[Factory default]

Command Area

Data register

Set the Command Area.
The range of the available area varies de-

0]

Areas pending on the PLC types to be connected.
Check the specifications of the PLC to be
connected.

0 to 99,999 Set the first channel address of the Com-

Address

mand Area.

Response Areas

Data register

Set the Response Area.
The range of the available area varies de-

Areas pending on the PLC types to be connected.
Check the specifications of the PLC to be
connected.

0 to 99,999 Set the first channel address of the Re-

Address

[100] sponse Area.

Data Output Area

Data register

Set the Data Output Area.
The range of the available area varies de-

Areas pending on the PLC types to be connected.
Check the specifications of the PLC to be
connected.

0 to 99,999 Set the first channel address of the Data

Address

[200] Output Area.
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Setting item

Setting value
[Factory default]

Description

Output Control

* None
* [Handshaking]

Set whether to provide an interlock with the

PLC when the data is performed.

* None: Data is output regardless of the sta-
tus for signals from he PLC. If
Asynchronous Output is set to Not
selected, GATE is always OFF.

* Handshaking: Data is output after the DSA
signal from the PLC was checked.

Asynchronous Output "2

* Selected
* [Not selected]

* Selected:
Measurement processing and data output
processing are performed in parallel.
The data output processing does not affect
the processing time of the measurement
flow.

* Not selected:
Measurement processing and data output
processing are synchronized so that all
data output processing is completed at the
measurement end.
This increases the overall processing time
for the measurement flow.

For details, refer to Asynchronous Output on

page 2-155.

Retry interval [ms]

0 to 999,999
[10,000]

Set the time until when a timeout error will
occur because the PLC Link communications
are not established with incorrect communi-
cation settings or communication cables bro-

ken."!

After a timeout error occurred, communica-
tions with the destination device will be at-
tempted with the interval time set in the Retry
interval.

For details, refer to Data Output Control with
Handshaking on page 1-25.

Retry Interval 2 [ms]

0 to 999,999
[1,000]

When the PLC Link communications fail due
to a temporary response delay affected by
heavy network loads and the PLC internal
status, the command will be re-transmitted to
the destination device after the time set in
the Retry Interval 2 passed.

Set the shorter time in the Retry Interval 2
than that in the Retry Interval.

Normally use the default values.
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Setting value

Descrioti
[Factory default] escription

Setting item

e -1:
When this value is set, polling will not be
performed in normal operation. This set-
ting eliminates influence to measurement
processing time due to communications
(polling) in normal operation. Although
commands will not be performed, data
output and flow control can be performed.

* 0t0999,999:
Set the interval at which the sensor con-
troller checks that the Command Execute
(EXE) signal from an external device such
as PLC, switches from OFF to ON.

*1.  In the communications using Handshaking, a timeout error will also occur if any of the following op-

erations were not performed within the time set this Retry interval as well..

* |If the DSA signal were not turned ON even after a certain time passed from when measurement
has been completed.

* |If the DSA signal did not switch from ON to OFF even after a certain time passed from when the
GATE signal has switched from OFF to ON.

* |f the DSA signal did not switch from OFF to ON even after a certain time passed from when the
GATE signal has switched from ON to OFF.

-1 10 999,999

Polling Cycle [ms] (0]

*2:

M Precautions for Correct Use

Always set the output control to Handshaking for asynchronous output. If you set the output
control to None, operation will be fixed at the following values: Output time: 100 [ms], Output
period: 200 [ms].

If you need a shorter output time and output period when the output control is set to None, un-
check the asynchronous output option.

5 Click Apply to apply the settings.
Click Close to close the System Settings dialog box.

I Connecting via RS-232C

1 On the Main window, click Tool - System Settings to open the system settings.
Select System Settings and then select Communication — RS-232C/422 (PLC Link
(SYSMAC CS/CJ/CP/One)) or RS-232C/422 (PLC Link (MELSEC QnU/Q/QnAS)).
The serial interface window is displayed.

2 In the communication setting area, set each items.
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terace | 9
Flow cantol [rore = g
g
o — C
3
n
Set value E
Setting item [Factory default] Description §
. [RS-232C Align the communication specifications with the PLC. g
Interface . When you connect an OMRON’s PLC, set it to Host Link 8
+ RS-42273 . 2
communications. 8
. 2,400 g
* 4,800 S
* [9,600] =
Baud rate [bps]’’ * 19,200 Align the communication specifications with the PLC. i
* 38,400 o
« 57,600 3
* 115,200
Data length [bit]? |, g]
* None
parity * Odd Align the communication specifications with the PLC.
* [Even]
I 1
Stop bit [bit] . 2]
None:
The software does not perform the flow control. If the time in
which there is no response from external devices reaches
- [None] the timeout setting time, a timeout error occurs and an error
Flow control . Xon/Xoff message is displayed in the window. Moreover, the parallel
interface ERROR signal turns ON.
Xon/Xoff
The software performs the flow control. Data is transmitted
according to the Xon/Xoff codes from external devices.
Timeout [s] : [15;0 120 Set the time in which a timeout error will occur.

*1. If a baud rate of 38,400 bps or higher were selected, communications may not be established well
depending on the cable length because communication speeds or 20 Kbps are not defined in
RS-232C standards. In this case, set it to 19,200 bps or lower baud rate.

*2. With the RS-232C MELSEC Q series, set the data length to 8.

*3. RS-422 is unavailable in the MELSEC Q series and the FH/FHV series.

3 Click PLC Link.
The PLC Link view is displayed.
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4 Set the following items.
Some setting items vary depending on the selected communication module.

Setting | PLC Link
Command area
Address : o
Response ares
Address 3
Data Output area
Area CI10 Area(Cl0) '
Address : 200
utputcontrol [Hangshaking =]
[ Asynchronous output
Retry intamval [me] [ o] |
Folling cycle |

Communicating with an OMRON PLC
(When PLC Link (Sysmac CS/CJ/CP/One) is selected for the communication module.)

Setting value

Setting it
etting tlem [Factory default]

Description

Command Area

* [Channel Area (CIO)]
* Work Area (WR)

* Holding Bit Area (HR)
* Auxiliary Bit Area (AR)

Areas Set the Command Area.
* Data Memory Areas (DM)
* Extended Data Memory Areas
(EM)
(EMO to EMC)
0 to 99,999 Set the first channel address of the Com-
Address
[0] mand Area.

Response Area

* [Channel Area (CIO)]
* Work Area (WR)

* Holding Bit Area (HR)
* Auxiliary Bit Area (AR)

Areas Set the Response Area.
* Data Memory Areas (DM)
* Extended Data Memory Areas
(EM)
(EMO to EMC)
0 to 99,999 Set the first channel address of the Re-
Address
[100] sponse Area.

Data Output Area
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Setting value

Setting it
etting ftem [Factory default]

Description

* [Channel Area (CIO)]

* Work Area (WR)

* Holding Bit Area (HR)

* Auxiliary Bit Area (AR)

e Data Memory Areas (DM)

* Extended Data Memory Areas
(EM)
(EMO to EMC)

Areas

Set the Data Output Area.

0 to 99,999

A
ddress [200]

Set the first channel address of the Data
Output Area.

Setting value

Setting it
etting tiem [Factory default]

Description

* None

Output Control
utput --ontro + [Handshaking]

Set whether to provide an interlock with the

PLC when the data is performed.

* None: Data is output regardless of the sta-
tus for signals from he PLC. If
Asynchronous Output is set to Not
selected, GATE is always OFF.

* Handshaking: Data is output after the DSA
signal from the PLC was checked.

* Selected

*2
Asynchronous Output - [Not selected]

* Selected:
Measurement processing and data output
processing are performed in parallel.
The data output processing does not affect
the processing time of the measurement
flow.

* Not selected:
Measurement processing and data output
processing are synchronized so that all
data output processing is completed at the
measurement end.
This increases the overall processing time
for the measurement flow.

For details, refer to Asynchronous Output on

page 2-155.

0 to 999,999

Retry interval [ms] [10,000]

Set the time until when a timeout error will
occur because the PLC Link communications
are not established with incorrect communi-
cation settings or communication cables bro-

ken."

After a timeout error occurred, communica-
tions with the destination device will be at-
tempted with the interval time set in the Retry
interval.

For details, refer to Data Output Control with
Handshaking on page 1-25.
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Setting value

Descrioti
[Factory default] escription

Setting item

When the PLC Link communications fail due

to a temporary response delay affected by

heavy network loads and the PLC internal

status, the command will be re-transmitted to

the destination device after the time set in

the Retry Interval 2 passed.

Set the shorter time in the Retry Interval 2

than that in the Retry Interval.

Normally use the default values.

e -1
When this value is set, polling will not be
performed in normal operation. This set-
ting eliminates influence to measurement
processing time due to communications
(polling) in normal operation. Although
commands will not be performed, data
output and flow control can be performed.

* 0t0999,999:
Set the interval at which the sensor con-
troller checks that the Command Execute
(EXE) signal from an external device such
as PLC, switches from OFF to ON.

*1.  In the communications using Handshaking, a timeout error will also occur if any of the following op-

erations were not performed within the time set this Retry interval as well..

 |f the DSA signal were not turned ON even after a certain time passed from when measurement
has been completed.

* |f the DSA signal did not switch from ON to OFF even after a certain time passed from when the
GATE signal has switched from OFF to ON.

* |If the DSA signal did not switch from OFF to ON even after a certain time passed from when the
GATE signal has switched from ON to OFF.

0 to 999,999

Retry Interval 2 [ms] [1,000]

-1 10 999,999

Polling Cycle [ms] (0]

*2:

M Precautions for Correct Use

Always set the output control to Handshaking for asynchronous output. If you set the output
control to None, operation will be fixed at the following values: Output time: 100 [ms], Output
period: 200 [ms].

If you need a shorter output time and output period when the output control is set to None, un-
check the asynchronous output option.

Communicate with a Mitsubishi Electric PLC
(When PLC Link (MELSEC/QnU/Q/QnAS) is selected for the communication module.)

Setting value
Setting item [Fac torf default] Description
Erame tvbe * [3E frame] Match the settings with those on the desina-
yp * 4E frame tion PLC.

Command Area
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Setting value

Setting item [Factory default] Description
» [Data register] Set the Command Area.
* File register The range of the available area varies de-
Areas * Link register pending on the PLC types to be connected.
Check the specifications of the PLC to be
connected.
0 to 99,999 Set the first channel address of the Com-
Address

[0]

mand Area.

Response Areas

* [Data register]
* File register

Set the Response Area.
The range of the available area varies de-

Areas * Link register pending on the PLC types to be connected.
Check the specifications of the PLC to be
connected.

0 to 99,999 Set the first channel address of the Re-

Address

[100] sponse Area.

Data Output Area

* [Data register]
* File register

Set the Data Output Area.
The range of the available area varies de-

Areas * Link register pending on the PLC types to be connected.
Check the specifications of the PLC to be
connected.

0 to 99,999 Set the first channel address of the Data

Address

[200] Output Area.
Setting value
Setting item Description
ng ! [Factory default] P
* None Set whether to provide an interlock with the
Output Control

* [Handshaking]

PLC when the data is performed.

* None: Data is output regardless of the sta-
tus for signals from he PLC. If
Asynchronous Output is set to Not
selected, GATE is always OFF.

* Handshaking: Data is output after the DSA
signal from the PLC was checked.

Asynchronous Output "2

* Selected
* [Not selected]

* Selected:
Measurement processing and data output
processing are performed in parallel.
The data output processing does not affect
the processing time of the measurement
flow.

* Not selected:
Measurement processing and data output
processing are synchronized so that all
data output processing is completed at the
measurement end.
This increases the overall processing time
for the measurement flow.

For details, refer to Asynchronous Output on

page 2-155.
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Setting value

Descrioti
[Factory default] escription

Setting item

Set the time until when a timeout error will
occur because the PLC Link communications
are not established with incorrect communi-
cation settings or communication cables bro-

ken."!

After a timeout error occurred, communica-
tions with the destination device will be at-
tempted with the interval time set in the Retry
interval.

For details, refer to Data Output Control with
Handshaking on page 1-25.

0 to 999,999

Retry interval [ms] [10,000]

When the PLC Link communications fail due

to a temporary response delay affected by

heavy network loads and the PLC internal

status, the command will be re-transmitted to

the destination device after the time set in

the Retry Interval 2 passed.

Set the shorter time in the Retry Interval 2

than that in the Retry Interval.

Normally use the default values.

e -1:
When this value is set, polling will not be
performed in normal operation. This set-
ting eliminates influence to measurement
processing time due to communications
(polling) in normal operation. Although
commands will not be performed, data
output and flow control can be performed.

* 01t0999,999:
Set the interval at which the sensor con-
troller checks that the Command Execute
(EXE) signal from an external device such
as PLC, switches from OFF to ON.

*1.  In the communications using Handshaking, a timeout error will also occur if any of the following op-

erations were not performed within the time set this Retry interval as well..

* |f the DSA signal were not turned ON even after a certain time passed from when measurement
has been completed.

* |If the DSA signal did not switch from ON to OFF even after a certain time passed from when the
GATE signal has switched from OFF to ON.

* |If the DSA signal did not switch from OFF to ON even after a certain time passed from when the
GATE signal has switched from ON to OFF.

0 to 999,999

Retry Interval 2 [ms] [1,000]

-1 10 999,999

Polling Cycle [ms] (0]

*2:

M Precautions for Correct Use

Always set the output control to Handshaking for asynchronous output. If you set the output
control to None, operation will be fixed at the following values: Output time: 100 [ms], Output
period: 200 [ms].

If you need a shorter output time and output period when the output control is set to None, un-
check the asynchronous output option.
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5 Click Apply to apply the settings.
Click Close to close the System Settings dialog box.

I Asynchronous Output

In Asynchronous output, measurement flow and data output processing are performed in parallel. The
data output processing does not affect the measurement flow processing.

Clear the option for Asynchronous output when you want to perform output in the same way as for
FZ4 series and former models. This enables synchronous output, which means that the subsequent
measurement flow is continuously performed only after the data output processing for the current
measurement follow was completed. Although all data output processing finishes at measurement
end, this increases the overall processing time for the measurement flow.
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“Asynchronous output” Not Selected “Asynchronous output” Selected

Sensor controller

Sensor controller

Processing
order Processing

Measurement flow order
Measurement flow —\
emTTT TS b
, Dataoutput !
0. Camera Image Input | processing !
. /

2. Data output
0. Camera Image Input 1
1. Data output :
Communi-
5. Data Output

processing
5. Data Output
6. Search

processing
finished.

Communi-
cations
Module

1. Data output
processing
started.

started.

cations
Module

3. Search
executed.

6. Search 2. Search

executed.
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i

The next processing item is not executed until the data output .
processing is finished. Data output processing is executed in parallel with the
measurement flow processing.

M Precautions for Correct Use

Always set the output control to Handshaking for asynchronous output. If you set the output
control to None, operation will be fixed at the following values: Output time: 100 [ms], Output
period: 200 [ms].

If you need a shorter output time and output period when the output control is set to None, un-
check the asynchronous output option.
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2-2-5 Output Data Settings (Processing Item Registration)

Here, set the output items and output format to be used in PLC Link.
This processing item is not available in the FHV series. When you set output data in the FHV series,
refer to 2-2-6 Setting Output Data (Numerical Values and Character Strings) on page 2-160.

@ Additional Information

When outputting characters read by a processing item such as Barcode, these settings are set
in the processing item used to read the characters (Character Inspection, Barcode, or 2DCode).
Refer to the descriptions for each processing item for details on the character output settings
and output format. (Reference Manual (Cat. No. Z341).)
» Character Inspection

Refer to Character Inspection in the Vision System FH/FHV Series Processing ltems
» Barcode

Refer to Barcode in the Vision System FH/FHV Series Processing Items
» 2DCode

Refer to 2DCode in the Vision System FH/FHV Series Processing ltems
+ OCR

Refer to OCR in the Vision System FH/FHV Series Processing Items

I Registering Processing ltems

Register the processing items for data output in the measurement flow.

1 Click Edit flow in the Toolbox Pane.

2 Select the Data Output processing item in the processing item tree.

= () output result

Drata Otpoot

Parallel Diata Output

]
i
i
i
I
i
-
i
i
i
i

Parallel Judgemert Output

EREE

Fieldbus Data Output

3 Click Append.
The Data Output processing item is added at the bottom of the unit list (flow).

. 5

0.Camera Image Input

& 1.=earch
@

2 Data Output

4 Click Data Output %] icon and set the data output items and data format.
For details of the settings, refer to the following.
Registering the ltems to Output on page 2-157
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@ Additional Information

» The number of items that can be output in a single data output processing item is 8 to 256. If
you need to output more data items, use more than one Output Unit.
If multiple Output Units are registered in the same measurement flow, the data is output to
the same destination. If you do not control the output, the output data that was output first will
be overwritten by the output data that is output after it.
Use one of the following methods to read each set of output data.

You can offset the location where the output data is written in the
Data Output Area for each Output Unit.

Set the Offset for the Data Output processing item.

For details, refer to Output Format (Data Output) on page 2-335.
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Offset

If handshaking is used to control data output, the timing of output-
ting the data is controlled by I/O signals.

Controlling data output with Each time that data is output, read the output data and move it to a
handshaking different part of I/O memory in the PLC.

For details on handshaking, refer to Data Output Control with
Handshaking on page 1-25.

+ Data is output in the order that data output is registered in the measurement flow, i.e., the
timing is different for each data output processing item. (Data output is executed in the order
that it is executed in the measurement flow.)

For details, refer to Outputting the Measurement Data on page 1-19.

I Registering the Items to Output

Set the output data with expressions.

(uonensibay wsey| Buisseooid) sbumes eyeq INdiNQ §-z-2

1 Click Data Output “]icon in the measurement unit list (flow).

2 In the Item tab area, click Setting.

Satiing ] Ousput format

Oulput data

Pournber of pulpt dath froms -] u

o, | Commont s5l0n

R )

= | ;r'"
I Comimnt viow

Comment- |

Expredsion
[
Regull:  0.0000

(@)

3 In the list, click the output data number to set the expression.
The selected output data number is displayed under the list.

4 Click _] next to the expression text box and set the expression.

]
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N

Specify the processing items, measurement results, and measurement data in the expression.
Arithmetic or function calculations can be applied to the measurement data to output.

For details of the calculation settings, refer to Calculation in the Vision System FH/FHV Series
Processing ltems Reference Manual (Cat. No. Z341).

Click _] for the Comment text box and enter the description for the expression.

The entered comment will be displayed in the detailed results area on the Main window.

For example, Test was entered as the comment for the expression 0, Test will be displayed in-
stead of Expression 0 in the detailed results areas on the Main window.

When you want to output more than nine items, click _] under the Number of output data
items and change the number of output items for the Output Unit.

By default you can output up to eight items, but you can change this to output a maximum of
256 output data items (Max. 1,024 bytes).

Repeat step 3 to 5 to set expressions for all of the required output data numbers.

Additional Information

If you delete one of the expressions that is set for output data 0 through 255, the output num-
bers for all expressions after the deleted expression will stay the same. However, the actual da-
ta output will be output as though the list has been shifted forward for the number of expres-
sions that have been deleted.

To prevent data from being written to the wrong locations, use copy and paste to manually shift
the expressions after the deleted number forward.

Example: If the Expression for Output 1 Is Deleted

Output Item Settings Data Output Destination (Data Output Area)
R S Bit .
Mo. | comment | Expression First word 15 to 0
0 Referentce Sx J1.5%
] Reforance o¢ L1 g7 > +10 DATA1 (Reference SX)
2 Reference an.. U1.8T +11
? +12 DATAZ2 (Reference SY)
+13
+14 DATAS3 (Reference angle ST)
ﬂ Output 1 is deleted. +15
Output Item Settings Data Output Destination (Data Output Area)
T S Bit .
Mo, | Comment /| Exprassion First word 15 to 0
0 __Refersnce 5 Z _WsK . _*10 DATA1 (Reference SX)
T | »
2 " Heferee an..  UTET 11
3 +12 DATAS3 (Reference angle ST)
! +13
+14
+15

The output numbers assigned to the
expressions remain the same, but the data
output location is shifted forward for data 3.
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I Output Format (Data Output)

1 Click Data Output %] icon in the measurement unit list (flow).
2 In the item tab area, click Output format.

3 In the Output Setting Area, select the communication method.
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+Output Settinz
Communication method ;

(F RS-232CIRS-422 " Ethernet J

Format setting :

Qutput form = ASC £ Binary

Setting value

D o
[Factory default] escription

Setting item

Communications are performed via the RS-232C/RS-422
Communication [RS-232C/RS-422]

connection. ™
method

Ethernet Communications are performed via the Ethernet connection.
*1.  RS-422 is unavailable in the MELSEC Q series and the FH/FHV series.

4 Set the output format for the data to be output.

PLC link setting
Decimal output form :

(uonensibay wsey| Buisseooid) sbumes eyeq INdiNQ §-z-2

' Fixed paint " Flaating paint

Offset: u u

L. Setting value L.
Setting item [Factory default] Description
PLC Link setting Specifies the output format for the PLC Link.
Use the floating point when you need precision up to four
digits decimal point.
* Fixed point
. . . Data is output multiplied by 1,000.
Decimal output |+ [Fixed poin] ex.: For 122.456, it Svm be)(l)001E240 hex.
format * Floating point . .
* Floating point
Data is output in floating point format.
ex.: For -123.4567,
it will be C2F6E979 hex.
Offset 0 to 99,999 [0] Set the number of offset channels in the Data Output Area.
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2-2-6  Setting Output Data (Numerical Values and Character Strings)

I Registering Processing Items

Register the processing items for data output in the measurement flow.

1 In the Main window, click Edit flow in the Toolbox Pane.

2 Click Result output (I/0) in the processing item tree.

=3 output result
A= Result output (14 O}

Result output (Message)

Data Output

Parallel Data Output

: -« Parallel Judgement Qutput
‘- l# Fieldbus Data Output

3 Click Append.
The Result output (I/0) processing item is added at the bottom of the unit list (flow).

| 0.Camera Image Input FH
& 1.5earch
@
%| 2 Advanced filter

nuses| 3 Result output (11 O)

4

4 Click Result output (I/O) & icon in the unit list (flow) or Set to set the output device and the

output data.

I Setting the Output Device

Here, set a communication method when data is output.

1 Click Result output (I/O) & icon in the unit list (flow) or Set to set the output device and the

output data.
The Result output (I/0O) setting window is displayed.
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@ 1. Result output 1/ 0) o

Outputsetting

MNo. Offset Data Type Data Value Title
0
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OK Cancel

2 Click Output setting.
The Output setting window is displayed.

Output device: | Mot zelected P

oK Cancel
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3 Click ! at the right side of the Output device. If communicating via RS-232C, select
Serial(Ethernet). If communicating via RS-232C, select Serial(RS-232C/422).

Qutput setting

Qutput device: | Not selected

Serial(Ethernet)
Serial(R5-232C/422)
Figldbus

M Precautions for Correct Use

» The displayed output device is determined based on the selection of Communication
module in the System settings in the item tab.

» Executing measurements without an output device selected causes a failure (NG: No meas-
urement) in the judgment of the processing unit.

I Setting the Output Data

Here, set the data to output such as processing item data or fixed character strings.
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1 In the item tab area, click Output data.
The Result output (I/0) setting window is displayed.

‘ a1 Result output (1/0) [m]

Output setting
~

No Offset Data Type Data Value Title
0

(@)

o —{ Il e [P TR

00000000 || 00 00 00 00 00 00 00 0O 00 00 00 0O 00 00 00 00
00000010 | 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000020 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000030 | 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000040 | 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
(b) — 00000050 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000060 |( 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000070 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000080 |( 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000080 || 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00
00000020 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000000 |( 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000000c0 || 00 00 00 00 00 00 00 00 _00 00 00 00 00 00 00 00

()

OK ‘Cancel

a) Setting data display area
The No. (output number), Offset (indicating the byte position from the beginning), Data type
(integer, double, string), Data, Value, and Title (data description) are displayed in this area.
A value is displayed when a variable is assigned to data.

b) Output data display area
Contents in the output data display area in binary (hex) are displayed in this area.

c) Button

Button Description

Moves the selected data up one position.

Moves the selected data down one position.

Insert Adds new data to the selected data position.

Delete Deletes the selected data. The following data moves up after the deletion.

Edit Edits the selected data.

e ] f =

S

Saves the current settings and returns to the previous view.

i

Cancel Discards the current settings and returns to the previous view.

2 In the list, select the output data number to set the output and then click Insert.
The following Output data editing dialog box is displayed.
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Output data editing

Data Type Data Title

V]| [l |-

String setting
Size: I 10 |
Character code: | 0 |

‘When using language dependent characters, please specify the code page according to that language.

juiq 91d Aq Bunesiunwwo) z-z

‘ OK ‘ Cancel

*1.  Any arithmetic expression cannot be used. If it is used, it will be handled as character strings.

» Character code: Specify the following code page for each language.

Setting value
Setting item Description
9 [Factory default] P
* Integer o
Data type * Double Sets the data type. g
* String %
There are two input methods." a
Data — * Enter strings directly o
* Assign variables 2
Title — Enters the description for data. g
O]
String settings Valid when String is selected in the “Data type”. >
c
010 4.095 Sets the number of characters. 3
Size (0] ’ The number of characters that can be output depends on the g
data size setting for the tag and tag-set settings in the PLC. 5
Character o
code [0] Sets the code page according to the language to be used. Y
>
(o}
@)
3
@
%)
g.
e

Language Code page Language Code page Language Code page

Chinese

J 932 English 1252 936

apanese ngis (simplified)

German 1252 French 1252 Ch|n.e.se 950
(traditional)

Italian 1252 Spanish 1252 Korean 949

Vietnamese 1258 Polish 1250

» The default 0 is no language-dependent letters in ANSI code page.
* If non-existing code page is selected, corresponding data is handled as invalid data (NULL).

3 Click E] at the right side of the Data type text box to select the data to output.
Integer, Double, or String are selectable.

Data type Description

* Entered data is handled as four-byte data.

* Allowable entering range is a range of signed INT.

* When string variables are specified for data, character strings like digits which
can be converted into numerical values will be converted and output.When dec-
imal digits are included, they are truncated.Moreover, they are handled as “0” if
they are not convertible.

Integer
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Data type

Description

Double

Entered data is handled as eight-byte data.

The allowable entering range is a range of eight-byte floating decimal value.
When string variables are specified for data, character strings like digits which
can be converted into numerical values will be converted and output. Moreover,
they are handled as “0” if they are not convertible.

String

Entered data is set based on specified Size.

Example: Size is four and the entered data is ABCD.

ABCD — ABC+NULL

The number of allowable entering characters is up to 4,095.

If this limit is exceeded, nothing is displayed and output.

When NULL is included in the entered character string, the character string fol-
lowing NULL is not output.

The following escape sequence codes can be entered. The entered escape se-
quence codes are handled as fixed character strings.

\N: Carriage return, \r: Line feed, \t: Tab, \xXX: ASCII code specified by “XX”
(numerical value), \”: Double quotation mark, \\: Backslash

4 Enter data into Data text box.
Data that can be output with one data No. is a range only to be handled as one string.

1) When directly entering an output content into the Data text box.

2)

A string enclosed with

(double quotation marks) handled as one string and the rest fol-

lowing it is not output.
Example: “AA"TEST — only “AA” is output.

In the case where assignment variable is assigned o data:

Directly enter a variable name (Scene variable: SC.™) or specify a variable in Variable

assignment window displayed by clicking lﬁl

» Only one variable is valid for one data No.
Example: SC.A$+SC.B$ — Only SC.A$ is output.

» When a fixed string, e.g. AA, is entered before a variable, the subsequent variable is also
handled as a fixed string.
Example: AA+SC.AA& — “AA+SC.AA&”

» When “String” is selected in the “Data type” but “Integer” or “Double” is set to the varia-
ble, then the variable is converted to a string and then output.

Variable assignment : SC.CCCS

[ —

Variable name

Tvpe

Type Comment ~

Do not assign

SCAAAL

Scene

Integer

SCBBB#
5C.CCCS
SC.DDD&(0)

Scene

Scene

Double

=

Integer array

SC EEE#(0)

Scene

Double array

SC.FFFS(0) Scene String array

SY.MOJRETSUS System String

SY.SYSTEM_A& System Integer

SY.SYSTEM_B& System Integer

SY.5YSTEM_C& System Integer

SY.SYSTEM_D& System Integer v

Array element

]

canes
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Enter Title that indicates the content of output data.

When String is selected in Data type, the following items in String setting area also needs to be

set.

String setting

Size: 10

Character code 0

‘When using language dependent characters, please specify the code page according to that language.

Example:
gw 1. Result output (1 / O) [m]

No. Offset Data Type Data Value Title
0 0 Double SYSYSTEM_A& 173
1 SYMOJIRETSUS
2 18 Double 111.409385069345
3 26 String aiueo
4 36 Integer 1234
5

E| Iz| ‘ Insert | ‘ Delete | ‘ Edit |

00000000
00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
000000a0
00000000
000000c0

00 00 00 00 00 a0 65 40

Il == 13 675d 33 da 5b 40 61 69 75 65 67 00

00 00 00 00 d2 04 00 DO
00 0000 00 00 00 00 00
0000 00 00 0000 0000
00 00 00 00 0000 00 00
00 00 00 00 00 00 00 0O
000000 00 0000 0000
00 00 00 00 0000 00 00
00 00 00 00 00 00 00 0O
00 0000 00 00 00 00 00
0000 00 00 0000 0000
00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00
00 00 00 00 00 0000 00
00 00 0000 00 0000 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 0000 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 0000 00
00 00 0000 00 0000 00
00 00 00 00 00 00 00 00

o

7 Click OK in the end of entering data to close the settings.
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2-2-7  Testing Communications

Here, check whether or not the PLC Link communication settings are correct.

For the communication settings, refer to 2-2-4 Communication Specifications Settings on page 2-135.
If communications cannot be established after the setup, use the following procedures to check the
setting details and the communication status.

I Communicating via Ethernet

@ Before Testing Communications

Here, Serial (Ethernet) - PLC Link (SYSMAC CS/CJ/CP/One) (UDP) communication module is
used as an example to describe the procedures.

When checking the communication settings, stop the program on the external device such as a
PLC.

® Checking Communication Settings

Use the following procedures to check whether or not the communication settings are correct.

1. On the Main Window, select [Tool] - [System Settings].
e ~ Select [System data], and then select [Communication] -
o ——— [PLC Link (SYSMAC CS/CJ/CP/One) (UDP)].

IP address:

o[ 5[ s 100 |
255] | [ 255 || 255 | o]

Subnet mask:

[
[
s : 135: ZH: ZH: :ZSH 7 2. Set the IP address of the sensor controller.
Preferred WINS server T S| o || o || ] The default settings are as follows:
\termate s server: | — | — —— Address setting: 10.5.5.100
hddress sett ins 2 Address setting 2: 10.5.6.100
7 Obtain an IP address automatically \

© Use the following IP address

IF address: [ 10| 5[ ][ 100 |
[ 255] | [ 255] | [ 255] | [ o-| [
Default gateway: [ 0] 5| 6| 100] - |
[
[
[

Subnet mask:

DNS server:

10]-][ 5| 6| 100 - |

Prefeired WINS server o[ o[ o[ sl || — 3. Sets IP address for PLC communication to the [Output IP
w(emateWINSSENEY. o | o [ o[ DLy addreSS].
Input Autput setting
Qutput P adaress I gH i o] o] oLl 4. Setthe port number to use for data I/O with the PLC in
InputQutput port No. [ swo[] [Input port/Output port No.].

Set the same number as the destination PLC.

M Precautions for Correct Use

Be sure to match the settings on the PLC for the Output IP address and Input port/Output port
No.. If these settings do not match those on the PLC, PLC Link Error will be displayed on the
sensor controller.
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N
et I PLCLink | 5. Click the [PLC Link settings] tab. N
7 ) 3
Command area —— 6. Set the area settings. 3
Area [CloArea(cio) -] Match these settings with those on 2
Addrass R the destination PLC. 2
Response area %
Area [cioarealcio) - g
Address : 100 ?
Data Qutput area (@]
=S [cioarealcio) - g
=
\ Address : 200 )
( Output control [Handshaking - )— 7. Set the output control.
[7] Asynchronous output Set whether to provide an interlock with
O T the PLC when performing data output.
Refry interval 2 [ms]: T 8. This completes the Controller settings.
Polling cycle : I—DD

® Checking the Communication Status

suonesunwwo) bunss) /-z-z

Use the ping command to check whether or not the sensor controller exists on the Ethernet net-
work.

With it, check that the sensor controller IP address has been correctly set and is correctly connect-
ed to the Ethernet network.

@ Additional Information

The ping command uses the ICMP protocol to send a response request to a device connected
through an Ethernet network and determines the time required to respond to that request.

If you properly receive a response from the destination device, the network connection and net-
work settings are correctly set.

1 Connect the sensor controller and a computer with an Ethernet cable.
Set the high-order digits of the computer IP address to the same values as the sensor control-
ler and the low-order one digit to a different value.

<IP Address Setting Example>

Device Example
Sensor controller 10.5.5.100 (default)
Computer 10.5.5.101

2 Open the Windows command prompt on the computer and perform the ping command.
At the > prompt, type ping, followed by a space and the sensor controller IP address, and then
press Enter.
Example:
C:\>ping 10.5.5.100

3 After a few seconds, Reply from followed by the IP address of the sensor controller (e.g.,
10.5.5.100) are displayed, it means that the sensor controller is connected to the Ethernet net-
work properly.
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2-168

Example:
Reply from 10.5.5.100: byte=32
Time<1 ms TTL=128

If anything other than Reply from is displayed:

The sensor controller is not connected to the Ethernet network for some reason. Check the fol-

lowing.

» Are the high-order three digits of the IP addresses for the computer and the sensor controller
the same?

* Is the Ethernet cable correctly connected?

4 Use the ping command to check the communication status of the external device such as a

PLC as well.

After you have confirmed the communication status as described above, transmit a measure-
ment command to the sensor controller in practice to check the communication operations as
the Vision Sensor.

® Get the Communication log

You can get the Communication log between the PLC and the sensor controller. When making in-
quiries, it will be easier to identify the cause.

When making inquiries, contact one of our branches or regional offices with the log file and the fol-
lowing information.

» Behavior to be investigated.

* Manufacturer and model of your PLC

* FH model, software version, and PLC link communication settings

* Command executed

* Log file when normal and log file when there is a problem

Multiple log files are created.

Please send us the log file that corresponds to the time you executed the command.

The contents of the communication log are command level information.

@ Additional Information

You can save the command-level Communication log in text format.
* Formats :
<Date and time (up to ms)>;<SEND/RECV>;<Data contents (Hex, spaced every 4 digits)>
* Example :
2019/06/0510:28:31.123;SEND;5000 00FF FF03 000C 0014 0001 0400 0064 0000 A801 00

M Precautions for Correct Use

When turning off the power, stop the communication log acquisition. Data can be corrupted or
lost.

1 On the Main window, click Tool - System Settings to open the system settings.
Select System Settings and then select Communication — Ethernet (PLC Link (SYSMAC
CS/CJICP/One)), Ethernet (PLC Link (MELSEC QnU/Q/QnAS)), or Ethernet (PLC Link
(JEPMC MP)).
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2 Click Communication log.
The Communication log view is displayed.

Setting PLC Link Communication log

(Communicat ion log

[] start at boot time

Dest inat ion

Folder name - u |

Start recordin
g

juiq 91d Aq Bunesiunwwo) z-z

Communicat ion log recording

Communication log is stopped

3 Set the following items.

suonesunwwo) bunss) /-z-z

Settin value
Setting item Description
9 [Factory default] P
Communication log
¢ Selected Select this check box to save, from the next
Start at boot time * [Not selected] startup, the Communication log recorded

since the startup to a file.

- Select the folder in which to save the Com-

Folder name : s '
munication log file.

The current acquisition status of the Commu-
nication log is displayed.

You can click the Start recording /
Recording stop button to change the ac-
quisition status.

When turning off the power, stop the commu-
nication log acquisition.

¢ [Communication log
is stopped]

* Communication log
is being recordec

Communication log recording

@ Additional Information

To save the Communication log on each line in Multi-line Random-trigger Mode, set the destina-
tion folder for each line to a separate folder.

4 Click Apply to apply the settings.
Click Close to close the System Settings dialog box.

I Communicating via RS-232C

@ Before Testing Communications

Here, Serial (RS-232C/422) - PLC Link (SYSMAC CS/CJ/CP/One) (UDP) communication module
is used as an example to describe the procedures.

When checking the communication settings, stop the program on the external device such as a
PLC.

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 2-169



2 Methods for Connecting and Communicating with External Devices
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® Checking Communication Settings

Use the following procedures to check whether or not the communication settings are correct.

=] System Seftings . n
B St ) Sl ] BLCLink ! 1. On the Main Window, select [Tool]
e Ve ~ - [System Settings]. Select
oo Ierizce [rezzc— F] [System data] from the tree on the
R et el setind Biaud v fops) T left, and then select
L [Communication] - [RS-232C/422
o e e e G pataleneh o B = (PLC Link (SYSMAC
- Datetime selling Pariy Even - CS/CJ/CP/One))].
- Fan cortrol setting
sl S Sy 2 H
Metwork drive sefting
Screen capture seffing Flow control Mone -
Messurement setting
Logging setting
- Operation log setting .
- conzson ) — 2. Set these settings based on the
\GEe ey communications specifications.
System Settings
T s ([_mown | ) 3. Click the [PLC Link settings] tab.
Startup sefting
. Command area
rea [comesc) -] \ :
» e 4. Set the area settings.Set these
;SZ“SZ‘CMZZ(PLCLIHk[MELSECunU/WunASN Response area Settlngs based On the ConneCted
Ethemet(PLC Link(SYSMAC CS/CJ/CP/One)) K PLC )
o Shermep s
Date-time setting Address 100
Fan control setting
STEP setting. Data Output area
Encoder trigger settin
Newarsdmeoetid Area
Screen capture sefting o o
Gutput conirol [ -] \
vse Ep— ) 5. Set the output control.
= I R Set whether to provide an interlock
Relry nterval 2 [ms]  E—E with the PLC when performing data
Polling cycle  — OUtpUt.

6. This completes the sensor controller
settings.

® Checking the Communication Status

1 Connect the sensor controller and PLC with a RS-232C cable.

2 When the cable is not connected, check that an error message of PLC Link Error will be dis-
played on the sensor controller screen.

3 When the cable is connected properly, check that the error message of PLC Link Error will dis-
appear.
(At the longest, the message should disappear after the time set as the “Retry interval”
passed.)
If the error message of PLC Link Error did not disappear, the PLC Link settings are incorrect.
Check the following.
» Are the communication parameters for connected devices properly set?
* Is the cable correctly connected?
* Are all cables wired correctly?
After you have confirmed the communication status as described above, transmit a measure-
ment command to the sensor controller in practice to check the communication operations as
the Vision Sensor.
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2-2-8  Memory Allocation

Here, describe allocation for each area for Command Area, Response Area, and Data Output Area.

® Command Area (External Device such as a PLC to Sensor Controller)

juiq 91d Aq Bunesiunwwo) z-z

First chan- Bit
nel in Event
Command (15|14 (13|12 (11|10 9 | 8 | 7 |6 | 5|4 |3 (2|10 name
Area
+
0 )E( £
X .
X E Control in-
E put n
N
+1 D | (2CH) &
A 3
+2 Command ;=>
+3 CMD-CODE Code 8
(2CH) S
+4
+5
+6
+7 Command
+8 parameters
————— CMD-PARAM .
+9 (Variable
+10 length)
Signal Signal name Function
EXE Command Request Bit Performs a command. For details, refer to

2-2-11 Command List on page 2-178.

Requests the next data output. For details, re-
DSA Data Output Request Bit fer to 2-2-5 Output Data Settings (Processing
Item Registration) on page 2-156.

XEXE Flow Command Request Bit Performs a flow command.
CMD-CODE Command Code Stores the command code.
CMD-PARAM Command parameters Store the command parameters.
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® Response Area (Sensor Controller to External Device such as a PLC)

@ Additional Information

The order in which data is stored depends on the manufacturer of the connected external de-
vice such as an external device such as a PLC.
For details, refer to A-1-1 Parameter Notation Examples for Command Control on page A-2.

First chan- Bit
nel in Re-
Name
sponse 15(14 |13 |12 |11 |10| 9 | 8 | 7 | 6 | 5 | 4 |3 |2 | 1|0
Area
+0 X | X
X B
W | B E U F
AU L
L S
I | S G | Control in-
G Y
TI|Y put
+1 G | (2CH)
A
T
E
+2 Command
+3 CMD-CODE Code
(2CH)
+4 Response
+5 RES-CODE Code
(2CH)
+6
+7
8 Response
+9 Data
——  RES-DATA .
+10 (Variable
length)
Signal Signal name Function
FLG Command Completion Bit Turns ON when command execution is com-
pleted.
GATE Data Output Completion Bit Turns ON when data output is completed.
BUSY Command Busy Bit Performs when command execution is in prog-
ress.
XFLG Flow Command Completion Bit Turns ON when flow command execution is
complete.
T N when fl ion is i
XBUSY Flow Command Busy Bit urns ON when flow command execution is in
progress.
T N when fl tion i
XWAIT Flow Command Wait Bit urn.s ON when flow command execution is
possible.
CMD-CODE Command Code Returns the executed command code.
h for th -
RES-CODE Response Code ::,:ESt e response for the executed com
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Signal Signal name Function

Stores the response data for the executed

RES-DATA Response Data
command.

@ Data Output Area (Sensor Controller to PLC)

Data to be output into the Data Output Area is not automatically allocated.
Data to be output is individually allocated to an Output Unit

juiq 91d Aq Bunesiunwwo) z-z

First chan- Bit
nel in Data
Name
Output 15|14 (13 (12|11 (10| 9 | 8 [ 7 | 6 | 5| 4 |3 |2 |1]|0
Area
+0
— | DATAO Output data N
+1 0 E
+2 Output dat =
— 1 DATAT viput deta g
+3 1 5]
: :
+
—— | DATA2 OUtpUt data =
+5 2 3
+6 E
DATA3 Output data
+7 3
+8
DATA4 Output data
+9 4
+10
DATAS Output data
+11 5
+12
DATAG Output data
+13 6
. Output data
+14 DATAT7"" - P
Signal Signal name Function
DATAOto 7 Output data 0 to 7°1 | The data set in the output processing item is output. When

more than one processing item exists, data is overwritten on
this area by performing handshaking.

*1.  For PLC Link, the number of data items to be output at once can be extended up to 256.
Set the number of output data items for each Output Data processing item.
By changing the default value for the number of output data items in the Data Output processing item
from 8 to the maximum of 256, you can output up to DATA255.

Data storage in the PLC 1/O memory depends on the connected PLC.
For details, refer to Memory Display Image on PLC /O in the Vision System FH/FHV Series User's
Manual (Cat. No. Z365)..

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 2173



2 Methods for Connecting and Communicating with External Devices

2-2-9

I/0 Signals

@ Input Signals

Signal

Signal name

Function

ON/OFF timing

OFF to ON

ON to OFF

EXE

Command Re-
quest Signal

The user (PLC) turns
this signal ON when is-
suing a command to
the sensor controller.

The user (PLC) turns
this signal ON when is-
suing a command (in-
struct the execution) to
the sensor controller
based on the command
code and command pa-
rameters.

The user (PLC)
switches this signal
from ON to OFF when
the sensor controller
turns the Command
Completion (FLG) sig-
nal ON.™

DSA
(Used only
for hand-
shaking
output
control)

Data Output Re-
quest Signal

During handshaking,
the user (PLC) issues
this signal to the sensor
controller to request to
output externally the
measured results per-
formed in the measure-
ment flow.

When this signal is ON
while an Output Unit
(Data Output Unit) in
the measurement flow
is performed, the sen-
sor controller outputs
the data of the process-
ing item.

e The user (PLC) turns
this signal ON when
requesting the meas-
urement data to out-
put externally.

* This signal is turned
ON at the same time
as the Trigger
(STEP) or Command
Request (EXE) sig-
nal switches from
OFF to ON.

When more than one
Output Units is used
to output data, turn
ON this signal again
after the GATE sig-
nal for the first data
output turns OFF.
For details, refer to
2-2-14 Timing Chart
on page 2-187.

The user (PLC)
switches this signal
from ON to OFF when
the sensor controller
turns the Request
Completion (EXE) sig-
nal ON.™2

XEXE

Flow Command
Request Bit

This signal is turned on
when a command will
be performed while
PLC Link flow control is
performed.

This signal switches
from OFF to ON when
an entered command
execution is instructed
while PLC Link flow
control is performed.

This signal switches
from ON to OFF when
the Flow Command
Completion (XFLG) sig-
nal is turned ON.

*1. If this EXE signal does not switch from ON to OFF within the “Retry interval” time set in the Ethernet -
PLC Link or RS-232C - PLC Link settings after the Command Completion (FLG) signal was turned ON, a
timeout error will occur, and the FLG and BUSY signals are forced to be turned OFF.

*2.

If this DSA signal does not switch from ON to OFF within the “Retry interval” time set in the Ethernet -

PLC Link or RS-232C - PLC Link settings after the Result Completion (GATE) signal was turned ON, a
timeout error will occur, and the measurement data prepared for output will be discarded.
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@ Output Signals

Signal

Signal name

Function

ON/OFF timing

OFF to ON

ON to OFF

BUSY

Busy Signal

This signal indicates
that external inputs
such as a command
cannot be accepted. Be
sure to issue com-
mands under the condi-
tion which this signal is
OFF.

Note:

* This will not be de-
tected while com-
mands received
through any other
protocol are process-
ed.

(Ex.: This signal re-
mains OFF during
measurements with
the STEP signal in
the Parallel commu-
nications.) If you use
more than one proto-
col and need to de-
tect command exe-
cution, use the
BUSY signal in Par-
allel.

* “ON’ of this signal
does not mean that a
command is current-
ly performed. To
check whether a
command is being
executed, check the
Command Comple-
tion (FLG) signal.

The sensor controller
turns the signal ON
when it receives a com-
mand from the user
(PLC). (After the EXE
signal switches from
OFF to ON.)

This signal is turned
OFF when the user
(PLC) turns the Com-
mand Request (EXE)
signal.

FLG

Command Com-
pletion Signal

The sensor controller
uses this signal to in-
form the PLC that a
command has been
completed.

The signal is turned ON
when the sensor con-
troller completes exe-
cution of a received
command.

This signal is turned
OFF when the user
(PLC) switches the
Command Request
(EXE) signal from ON
to OFF.
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2176

. . . ON/OFF timing
Signal Signal name Function
OFF to ON ON to OFF
i . e The signal is turned
The signal |r.1fo.rms the ON after the sensor
PLC of the timing to
G controller performs
(UA;Tei onl ‘l‘(:rilj"ool:‘tfhui;i?tiél ingi. | e Outeut Unit (Da- -} This signal is tured
Y| bata Output g ta Output Unit) in the | OFF when the user
for hand- . . cates that the sensor . .
. Completion Sig- . . measurement flow “1 | (PLC) switches the Re-
shaking controller is outputting )
nal and is ready for the | sult Set Request (DSA)
output the data. signal from ON to OFF
control) The user (PLC) starts da.ta output. 9 '
to load data when the | W'”‘OE" hf'andshak-
signal turns ON. ing, this signal al-
ways remains OFF.
This signal is turned
This signal indicates ON when a command This signal is turned
that a command per- performed has been OFF when the Flow
Flow Command
XFLG Completion Bit formed has been com- | completed (XBUSY Command Busy
P pleted during PLC Link | switched from ON to (XEXE) signal switches
flow control performed. | OFF) during PLC Link | from ON to OFF.
flow control performed.
The sianal indicates The signal switches This signal automatical-
9 . from OFF to ON when | ly switches from ON to
that a command input , .
Flow Command | . . . a command input is in OFF when the Flow
XBUSY ) is in execution during . ) .
Busy Bit . execution during PLC command Busy Bit
PLC Link flow control . .
erformed Link flow control per- (XEXE) has switched
P ' formed. from On to OFF.
This signal switch
This signal indicates This signal switches 1S signa’ switches
. from ON to OFF when
that a command input from OFF to ON when
Flow Command i a command cannot be
XWAIT Wait Bit can be accepted during | a command can be en- entered during PLC
PLC Link flow control tered during PLC Link . g
Link flow control per-
performed. flow control performed.
formed.

This occurs when the Output Unit is performed after the measurement flow was performed in order from
the top, not the moment which measurement execution was completed.
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2-2-10 Output Items

I Measurement Results for which Output is Possible (Data Output)

The following data can be output using the processing items related to the Result Output.
Measurement values are also referred using processing units such as expressions.

Measurement items

Character string

Description

Judgment

JG

Judgment result

Data 0 to 255

D000 to D255

255.

Results of expressions that are set for output data 0 to

I External Reference Tables (Fieldbus Data Output)

By specifying a number, the following data can be referred using control commands or processing
items having a set and/or get processing unit data function.

Number Data name Set/Get Data range
0: No judgment (unmeasured)
0 Judgment Get only 1: Judgment result OK
-1: Judgment result NG
L 0: Ethernet
136 Communication method Set/Get 1: RS-232C
0: ASCII
137 Output format Set/Get .
1: Binary
138 Digits of integer Set/Get 1to 10
139 Digits of decimal Set/Get 0:0to4: 4
140 Minus Set/Get 0:-,1:8
0: OFF, 1: C 2:Tab, 3: S 4:
141 Field separator Set/Get I omma, £- 1ab, pace,
Delimiter
0: OFF, 1: C 2:Tab, 3: S 4:
142 Record separator Set/Get ] omma, - 1ab, pace,
Delimiter
143 0 (zero) suppress Set/Get 0: No, 1: Yes
Output IP Address 1 to 4 .
144 to 147 (Only for Ethernet) Set/Get Destination IP Address
Output IP Address Setting
. Ref
149 (Only for Ethernet) Set/Get 0: Reference to system
1: Individual specification
page 2-177
Output format 0: Fixed point
1
50 (Fixed or Floating point) Set/Get 1: Floating point
151 Offset Set/Get 0 to 99999
Number of output data items
152 (Only for PLC Link) Set/Get 8 to 256
153 Plus Set/Get 0: No, 1: +
ASCII'-99,999,999.9999 to
1,000 to 1,255 Data 0 to 255 Get only 999,999,999.9999

Binary -2,147,483.648 to 2,147,483.647
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@ Additional Information

If you are using external reference numbers 5 to 12 on an FZ4 series or earlier model, use
1,000 to 1,007 on the FH/FHV series.

2-2-11 Command List

The following tables list the commands used in PLC Link communications.
For details, refer to A-1-4 Command Details for PLC Link, EtherNet/IP, EtherCAT, and PROFINET on
page A-16.

® Execution Commands

First word in Response

Area Function Reference
+3 +2
0010 1010 Performs measurement one time. page A-16
0010 1020 Performs continuous measurement. page A-16
0010 1030 Ends continuous measurements. page A-17
0010 1040 Performs test measurement for the specified unit. page A-17
0010 1050 Performs remeasurement. page A-18
0010 2010 Clears all measurement result values. page A-19

Restores the value of the all scene variables of the current
0010 2050 . page A-27
scene to the initial value.

Restores the value of the all system variables to the initial

0010 2060 value. page A-27
0010 3010 S:::jrt:cfn(t::or;i:t system data and scene group data in the page A-21
0010 4010 Registers the model again. page A-22
0010 5010 Shifts the image display position by the specified amount. page A-23
0010 5020 Zooms the image display in or out by the specified factor. page A-23
0010 5030 tl-'\r’]ztitrjzjnesf;:(; (\j/;slzlssy. position and display magnification to page A-24
0010 7010 Copies the scene data. page A-25
0010 7020 Deletes the scene data. page A-25
0010 7030 Moves the scene data. page A-26
0010 8010 Registers the specified image data as a registered image. page A-28
0010 8020 :_nc::;i:.the specified registered image as the measurement page A-29
Responds to the Response Area +6 and +7 with the data
0010 9010 set if\ the Command zrea +4 and +5. page A-29
0010 A010 Adds a user account to a specified group ID. page A-30
0010 A020 Deletes a specified user account. page A-31

Delete all user accounts with the specified group ID. If UGO
0010 A030 is specified for the group ID to be deleted, delete the user page A-32
account other than the specified user.

Branches to the start of the measurement flow (processing
unit 0).
0010 FO10 Restarts the sensor controller. page A-33

0010 BO10 page A-33
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® Commands to Get Status

N
Y
2]
o
3
3
c
First word in Response 2
Y]
Area Function Reference =
+3 +2 z
0020 1000 Gets the current scene number. page A-34 2
o
0020 2000 Gets the current scene group number. page A-34 -
0020 4000 Gets the number of the layout that is currently displayed. page A-35 *
0020 5010 Gets the_r?um_ber of the Unit that is currently displayed in page A-36
the specified image display window.
0020 5020 Gets the-s.ub-.lmage n.umber that is currently displayed in page A-36
the specified image display window. o
0020 5030 Gets the image mode for the specified image display win- page A-37 AN
dow. o
0020 7010 G.ets.the input status (prohibited/permitted) for the Commu- page A-38 %
nications Modules. 3
- . -
0020 7020 Get§ the output status (prohibited/permitted) to an external page A-38 &
device.
ts the ON/OFF status for th ifi llel I/0 termi-
0020 8010 Gets the ON/OFF status for the specified parallel 1/0 termi page A-39
nal.
0020 8020 Gets th(.e ON/OFF status of all parallel terminals except for page A-41
DI terminals.
0020 8030 Gets the ON/OFF status of all parallel DI terminals. page A-43
ts th for th t tly |
0020 9000 Ee s the user name for the user account currently logged page A-45
0020 9010 Gets the group ID for the account currently logged in. page A-45
0020 A000 Gets the current state of the operation log. page A-46
® Commands to Set Status
First word in Response
Area Function Reference
+3 +2
0030 1000 Switches to the specified scene number. page A-47
0030 2000 Switches to the scene group with the specified number. page A-47
0030 4000 Sets the layout number and switches the image. page A-48

h f th i isplay in th ified im-
0030 5010 Sets t' e numt?er of the Unit to display in the specified im page A-49
age display window.

ts th f th -i to display in th ifi
0030 5020 _Se S e. numbelj of the sub-image to display in the specified page A-49
image display window.

Sets the image mode for the specified image display win-

0030 5030 A-50
dow. page
0030 7010 Permits/prohibits inputs to the Communications Modules. page A-51
0030 7020 Permits/prohibits outputs to external devices. page A-51
0030 8010 :aelts the ON/OFF status of the specified parallel 1/0 termi- page A-52
0030 8020 Sets the ON/OFF status of all parallel terminals except for page A-54

DO terminals.
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2-180

First word in Response

Area Function Reference
+3 +2
0030 8030 Sets the ON/OFF status of all parallel DO terminals. page A-56
0030 9000 Switches the currently logged in account. page A-58
0030 A000 Sets the state of the operation log. page A-59
® Commands to Read Data
First word in Response
Area Function Reference
+3 +2
0040 1000 Gets the specified processing unit data. page A-60
0040 2000 Gets the date and time. page A-61
0040 3000 Gets the sensor controller version information. page A-62
0040 4000 Gets settings related to image logging. page A-63
0040 4010 Gets the image logging folder name. page A-65
0040 4020 Gets the data logging folder name. page A-65
0040 4030 Gets the screen capture folder name. page A-66
0040 4040 Saei;[:;he prefix for the file name in which logged images are page A-66
0040 4050 Gets the conditions set for data logging. page A-67
0040 4060 Gets the parallel DI terminal offset data that is set. page A-67
® Commands to Write Data
First word in Response
Area Function Reference
+3 +2
0050 1000 Sets the specified unit data. page A-68
0050 2000 Sets the date and time. page A-69
0050 4000 Changes the settings related to image logging. page A-70
0050 4010 Sets the name for the image logging folder. page A-71
0050 4020 Sets the name for the data logging folder. page A-71
0050 4030 Sets the name for the screen capture folder. page A-72
0050 4040 S:\t/se;r.le prefix for the file name in which logged images are page A-73
0050 4050 Sets the data logging conditions. page A-73
0050 4060 Sets the parallel DI terminal offset data. page A-74
® File Load Commands
First word in Response
Area Function Reference
+3 +2
0060 1000 Loads the scene data. page A-75

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)



2 Methods for Connecting and Communicating with External Devices

® File Save Commands

First word in Response Y
Area Function Reference Q

+3 +2 3
0060 2000 Loads the scene group data. page A-75 ;7;
0060 3000 Loads the system data. page A-76 %
0060 5000 Loads the system + scene group 0 data. page A-76 :;-
)

[y

o

[

=]

El

First word in Response

Area Function Reference
+3 +2 N
0070 1000 Saves the scene data. page A-77 g
0070 2000 Saves the scene group data. page A-78 %
0070 3000 Saves the system data. page A-78 %
. - . 3
0070 4000 zz\ﬁzrt;e image data stored in the the sensor controller's page A-79 5

Saves all image data in the sensor controller's memory with
ifz format in external storage.
0070 4020 Saves the last logging image. page A-80

Saves the system + scene group 0 data that is currently
used by the sensor controller in a file.

0070 6000 Captures the screen. page A-81

0070 4010 page A-80

0070 5000 page A-81

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 2-181



2 Methods for Connecting and Communicating with External Devices

2-2-12 Command Response Processing

2-182

About control command response processing, the following timing chart describes the ON/OFF timing
of signals related to commands to be input.

@ Timing Chart for Command Execution

The Command Request (EXE) signal is used as the trigger to input and execute various com-
mands such as measurement execution stored in advance in the external device (such as a PLC)
memory.

The Command Completion (FLG) signal turns ON when execution of the control command is com-
pleted. Use this as the trigger to turn OFF the Command Request (EXE) signal.

Command Area

Response Area

(1
(2)

@)

(4)

~
Command  ON > <
code g The user (PLC) turns OFF the EXE signal
| (6)  when the FLG signal turns ON.
ON . * The FLG signal and BUSY signal are
Command \ forced OFF if the EXE signal is not turned
parameters OFF ::' i OFF within the retry interval after the FLG
' signal turns ON.
Command Request ON E E:.
_ (EXE) signal  opp : E‘ --------- = Retry interval
P P
- ' ] I
Command ON I >< T
code  QFf—1 ) Ly
E) : B
ON [ : —
BUSY signal o Control command o @
OFF——  execution ! -
H ! , ' :. : The BUSY signal automatically turns
H ! 1 . OFF when the EXE signal turns OFF.
ON —+— . —
Response code Lo : >< ]
OFF —+—— T —
P E P
ON ——— : —
Response data [ ' >< [
OFF ——— : —
Command  ON b ! P
Completion b | (7)
. (FLG) signal ~ OFF ——— T
b : N
1) (2

The FLG signal automatically turns
OFF when the EXE signal turns OFF.

E 4
@ -

The FLG signal turns ON when execution of
the control command is completed.

The external device such as a PLC sets the command code and command parameters.
After checking that the BUSY signal and the Command Completion (FLG) signal have turned OFF, the
PLC turns ON the Command Request (EXE) signal again to instruct the sensor controller to perform it.
When receiving the instruction, the sensor controller performs the command and turns ON the BUSY
signal.
When completing the execution, the sensor controller sets the command code, response code, and
response data.
The Command Completion (FLG) signal is turned ON.
The PLC (user) turns OFF the Command Request (EXE) signal when the Command Completion
(FLG) signal turns ON.
When detecting that the Command Request (EXE) signal is OFF, the sensor controller automatically
turns OFF the Command Completion (FLG) signal and the BUSY signal.
A timeout error occurs and the Command Completion (FLG) signal and BUSY signal are forced
OFF if the Command Request (EXE) signal is not turned OFF from the PLC (user) within the time

set in the PLC Link settings (Retry interval: 0 to 999999 [ms] for Ethernet PLC Link, or Timeout: 1 to
120 [s] for RS-232C-PLC Link).
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@ Timing Chart for Execution of Continuous Measurement Commands (With-
out handshaking)

Continuous execution is used to repeatedly execute measurement by starting the next measure-
ment operation (image input and measurement processing) as soon as single measurement opera-
tion (image input and measurement processing) is completed.

Continuous measurement is started when the Start Continuous Measurements command is exe-
cuted and ended when the End Continuous Measurements command is executed.

Although the BUSY signal remains OFF during continuous measurement, the sensor controller can
receive only the End Continuous Measurements command in this state.

Command Area

e ON
Command code

End Continuous
Measurements command

Command  ON :>< i :>< }13)m>
parameters - [ ,

Start Continuous Measurements command

Command Request ON E 2| Retry interval E 112 Retry interval
_ (EXE) signal OFF — E‘. ------- - ' | E«- ------- -
P P ooy
e ON —— — Vs
Command code ' " >< Lo ' ! >< !
OFF 0 f T \
oN | 1@ : Y oo
BUSY signal Voo Control command ——i+ Measure-____ | E \
OFF — .| execution | i _ment | — s
1 . 1 vt , Vo \
' [ ' Lo 1 N \
Response Area P , P ' . !
ON ——*H : L : . :
Response code ! o ' >< Lo ! 1 >< |
OFF ——— : —— : 1 7
! ! 1 The FLG signal automatically —r ! O (14)
Command ON ! !!tumsOFF whenthe EXE signal |\l b
Completion ' ! i tumns OFF. B ' t
g (FLG) signal OFF — ™ i o T o
(M @) (4) /5)(7)(8) (9) (10f(11)(12)
The FLG signal turns ON |
when execution of the control Continuous measurements Continuous measurements
command is completed. are started. are ended.
*1

*2

When detecting that the Command Completion (FLG) signal turned ON, the PLC (user) turns OFF
the Command Request (EXE) signal.

The FLG signal and BUSY signal are forced OFF if the EXE signal is not turned OFF within the
Retry Interval after the FLG signal turns ON.

<Operation to Start Continuous Measurements>

(1M
)

@)

(4)

®)

(6)

)
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The PLC (user) sets the Start Continuous Measurements command code.

The Command Request (EXE) signal is then turned ON and the instruction is sent to the sensor con-
troller.

When receiving the instruction, the sensor controller starts to prepare continuous measurement by
turning ON the BUSY signal.

When completing the preparations for continuous measurement, the sensor controller sets the com-

mand code and response code. when preparations for continuous measurement have been complet-
ed.

The Command Completion (FLG) signal is turned ON.

The PLC (user) turns OFF the Command Request (EXE) signal when the Command Completion
(FLG) signal turns ON.

After detecting that the Command Request (EXE) signal has turned OFF, the sensor controller starts
continuous measurement.

2183

juiq 91d Aq Bunesiunwwo) z-z

Buissa001d asuodsay puewwo) Z1-2-2



2 Methods for Connecting and Communicating with External Devices

2184

(8)
*1

The Command Completion (FLG) signal and the BUSY signal are then automatically turned OFF.

A timeout error occurs and the Command Completion (FLG) signal and BUSY signal are forced
OFF if the Command Request (EXE) signal is not turned OFF from the PLC (user) within the time
set in the PLC Link settings (Retry interval: 0 to 999999 [ms] for Ethernet PLC Link, or Timeout: 1 to
120 [s] for RS-232C-PLC Link).

<Operation to End Continuous Measurement>

9)
(10)

The PLC (user) sets the Start Continuous Measurements command code.

The Command Request (EXE) signal is then turned ON and the instruction is sent to the sensor
controller.

Continuous measurement are ended.

@ Additional Information

Continuous measurement is not ended in the middle of measurement.
When the End Continuous Measurements command was executed, continuous measurement
is ended after the measurement in execution was completed.

<Ending Continuous Measurement>

(11)

(12)
(13)

(14)

The sensor controller sets the command code and response code when the continuous measure-
ment stop.

The Command Completion (FLG) signal is turned ON.

When detecting that the Command Completion (FLG) signal turns ON, the PLC (user) turns OFF
the Command Request (EXE) signal.

After detecting that the Command Request (EXE) signal has turned OFF, the sensor controller au-
tomatically turns OFF Command Completion (FLG) signal.

M Precautions for Correct Use

» The measurement during continuous measurement is given priority. Therefore, display of the

measurement results (total judgment, images, judgment for each processing unit in the flow

display, and detailed results) may sometimes not be updated.
* When continuous measurement is ended, the measurement results from the last measure-

ment will be displayed.
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2-2-13 Data Output

This section describes the ON/OFF timing for signals related to measurement data output after meas-
urement completion using the following timing chart.

® Without handshaking

Data Output Data Output

Unit execution Unit execution
°

*
juiq 91d Aq Bunesiunwwo) z-z

First data output Second data output

Result Completion

Response Area .
P (GATE) signal  opp

ON

Data Output Area Output data |

I
If the offset function is not used, the first
data output will be overwritten by the
second data output.

OFF

- X

—
—_—

ndino ejeq ¢1-z2-¢

(1) The sensor controller outputs data when the Data Output Unit starts execution.

(2) Data is output each time that the Data Output Unit is performed for the second time or other Data Out-
put Unit is performed. In that time, the output data for the first time is overwritten.

Therefore, use the offset function of PLC Link when performing multiple Data Output Units without
handshaking.
For details, refer to Output Format (Data Output) on page 2-335.

® With handshaking

The Result Completion (GATE) signal switches from OFF to ON when the PLC (user) switches the
Result Set Request (DSA) signal from OFF to ON.

At that time, data that is possible to output will be output.™

The PLC (user) switches the DSA signal from ON to OFF under the conditions whether it has re-
ceived the output data and the Result Completion (GATE) signal has been turned ON.

In the case where multiple Data Output Units perform the data output, the PLC (user) needs to turn
the Result Set Request (DSA) signal ON again to instruct next data output when the sensor con-
troller switched the Result Completion (GATE) signal from ON to OFF.

*1:  Data prepared for output which an Output Unit has been already performed in the measurement flow.
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Data Output Unit Data Output Unit
execution execution
°
\Retry interval
LLE The PLC turns ON the Result Set Request (DSA) signal at

f
'
'
'
'
'
'
'
! ! the same time as the STEP or Command Request (EXE)
! ! signal and waits for the first output data.
The EXE signal is turned . i

- ) ; ) The PLC reads the data when the Result Completion
ON atthe same time. ' Wit for the frst T Wit for the secopd (GATE) signal turns ON and it turns OFF the Result Set
\ .outputdqta.: .// output data. i

/ /: Request (DSA) signal.
Data Output  ON | )
Request E

1
1
s The PLC turns ON the Result Set Request again when the
Vo ets i Result Completion (GATE) signal turns OFF and waits for
o i ! T the second data output.
H 1 1
(DSA) signal FF ; ,r\/:' : :/1 T

L — The sensor controller automatically turns OFF the Result

Result  ON Completion (GATE) signal when it detects that the Result
Completion Set Request (DSA) signal has turned OFF.
(GATE) signal  OFF

ON

Output data

>< l.:irst data output + Second data output
OFF L

M @O @6 ®)

A timeout error will occur if the following state exceeds the time, Retry interval for Ethernet - PLC Link

setting and Timeout for RS-232C - PLC Link setting, set in the PLC Link settings.

* If the DSA signal is not turned ON after a certain time passed from when measurement is finished.
(Turn the DSA signal ON at the same time as the measurement trigger command is issued.)

 If the DSA signal did not switch from ON to OFF even after a certain time passed from when the
GATE signal has switched from OFF to ON.

 If the DSA signal did not switch from OFF to ON even after a certain time passed from when the
GATE signal has switched from ON to OFF.

(1) The PLC (user) turns ON the Command Request (EXE) signal and the Result Set Request (DSA) sig-
nal at the same time. The output data for the first Data Output Unit can be surely received.

(2) The sensor controller performs the Data Output Unit in the measurement flow.

Since the Result Set Request (DSA) signal is ON, the output data from the Data Output Unit is output
to the external device, and the Result Completion (GATE) signal is ON.

(3) The PLC (user) reads the data when the Result Completion (GATE) signal turns ON and it turns OFF
the Result Set Request (DSA) signal.

(4) The sensor controller automatically turns OFF the Result Completion (GATE) signal when it detects
that the Result Set Request (DSA) signal has turned OFF.

(5) If there is more than one Data Output Unit in the measurement flow, the PLC (user) turns ON the Re-
sult Set Request (DSA) signal when the Result Completion (GATE) signal turns OFF, and then waits
for execution of the next Data Output Unit.

(6) When the next Data Output Unit is executed, the GATE signal turns ON and the data is output. Re-
ceive the second output data and then repeat steps 3 to 5, above.

Repeat steps 3 to 5 for any other data outputs.
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2-2-14 Timing Chart

This section describes the ON/OFF timing for signals related to the sequence of operation from control
command input until measurement data output after measurement completion using the following tim-
ing chart.

® Example 1: Inputting a Measurement Command after Switching a Scene
without Handshaking

g Command  ON >< ><
Select Scene command Measurement command
code
OFF f f
Command Area Command  ON ! X Scene No ><
parameters OFF : : :
i 5) 1"
: . / ) : . /( )
Command Request ON E Select Scene E“ E Measurement ) EH
_ (EXE)signal  qep_ 1+ | command execution | : command execution ;
i N VN i B Vo
E \G) Q) E O L N312)
BUSY signal ' ' - o b
OFF — ; P —t P
P P P 2)
Response Area Commqnd ON i i F i i r
Completion i ! i i
(FLG) signal  OFF i * \ T * \
Result Completion ON E E E E E E
¢ (GATE) signal OFF E : E E : E
ON — : : — :
Data Output Area Output data ' : | [ >< |
OFF — : ; — 5
" @ 4) 7 (®) I (10)
Data Output Unit execution
(1) The external device such as a PLC sets the command code and command parameters for the

Switch Scene.

(2) Next, confirm that the BUSY signal and the Command Completion (FLG) signal have turned OFF
and then turn ON the Command Request (EXE) signal. A request is sent to the sensor controller.

(3) The sensor controller turns ON the BUSY signal and switches the scene when the request is re-
ceived.
(4) The Command Completion (FLG) signal is turned ON when the scene switching is completed.

(5) The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion
(FLG) signal is switched from OFF to ON.

(6) When the sensor controller detects that the Command Request (EXE) signal is OFF, it automatical-
ly turns OFF the Command Completion (FLG) signal and the BUSY signal.

(7) The measurement command code and command parameters are set from the external device such
as aPLC.
(8) The Command Request (EXE) signal is turned ON to execute the measurement command.
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@ Additional Information

To execute a measurement trigger after changing the scene, first confirm that the Command
Completion (FLG) signal and the BUSY signal that turned ON for execution of the Select Scene
command have turned OFF.

Also, if the BUSY signal is ON for too little time and the external device cannot read it, increase
the time that the BUSY signal is ON for changing scenes so that the external device can read
the ON state. To do this, change theAdd time setting for the Scene switch time.

Refer to Setting the Conditions That Are Related to Operation during Measurement in the
Vision System FH/FHV Series User's Manual (Cat. No. Z365).

(9) The sensor controller turns ON the BUSY signal and executes measurement processing when the
request is received.

(10)  The Command Completion (FLG) signal is turned ON when the measurement processing was com-
pleted.

(11)  The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion
(FLG) signal turns ON.

(12)  When the sensor controller detects that the Command Request (EXE) signal is OFF, it automatically
turns OFF the Command Completion (FLG) signal and the BUSY signal.
When the Command Request (EXE) signal does not switch from ON to OFF within the Retry interval
time set in the Ethernet - PLC Link or the Timeout time set in the RS-232C - PLC Link settings, a
timeout error will occur, and the FLG and BUSY signals are forced to be turned OFF.

® Example 2: Inputting a Measurement Command after Switching a Scene
with Handshaking

~

Command ON
code OFF Select Scene command >< Measurement command
Command ON :>< Sooma N :><
: cene No. :
parameters OFF ; .
Command Area ! (5)! (14)
Command Request ON 1 Select Scene i“ 1 Measurement E‘—’
(EXE) signal OFF | command execution }* i command execution | *
: i ! b 11 i
Data Output Request ON : i : b ' l. o i
i 1 n ! 1 ! Lo
L (DSA) signal OFF —1 .I‘ - ; ." . —
; o [ R A o
! IS w6 11 ©) Lo u(15)
e ON 1 ! HE 1
BUSY signal ' ! b o o
OFF ————+ . — o
P Lo b
Response Area Command ON i E i E '
Completion 1 ! L I'
(FLG) signal OFF — T h I | o
: ! o (12
Result Completion ON ! : ' Lo
L (GATE) signal opp E : : E : J

ON —— : —t : ;
Data Output Area Output data 1 ! ' o ><: :
OFF ————i : L ;

) @) " ® Im'o) (13)

Data Output Unit execution

) The external device such as a PLC sets the command code and command parameters for the
Switch Scene.

(2) Next, confirm that the BUSY signal and the Command Completion (FLG) signal have turned OFF
and then turn ON the Command Request (EXE) signal. A request is sent to the sensor controller.

(3) The sensor controller turns ON the BUSY signal and switches the scene when the request is re-
ceived.
(4) The Command Completion (FLG) signal is turned ON when the scene switching is completed.
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(5) The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion
(FLG) signal is switched from OFF to ON.

(6) When the sensor controller detects that the Command Request (EXE) signal is OFF, it automatically
turns OFF the Command Completion (FLG) signal and the BUSY signal.

(7) The measurement command code and command parameters are set from the external device such
as a PLC.

(8) The Command Request (EXE) signal is turned ON to execute the measurement command.

The PLC (user) turns ON the Command Request (EXE) signal and the Data Output Request (DSA)
signal at the same time.

juiq 91d Aq Bunesiunwwo) z-z

@ Additional Information

To execute a measurement trigger after changing the scene, first confirm that the Command
Completion (FLG) signal and the BUSY signal that turned ON for execution of the Select Scene
command have turned OFF.

Also, if the BUSY signal is ON for too little time and the external device cannot read it, increase
the time that the BUSY signal is ON for changing scenes so that the external device can read
the ON state. To do this, change theAdd time setting for the Scene switch time.

Refer to Setting the Conditions That Are Related to Operation during Measurement in the
Vision System FH/FHV Series User's Manual (Cat. No. Z365).

WeyQ Buiwil 1-g-z

(9) The sensor controller turns ON the BUSY signal and executes measurement processing when the
request is received.

(10)  The sensor controller performs the Data Output Unit in the measurement flow.
Since the Result Set Request (DSA) signal is ON, the output data from the Data Output Unit is out-
put to the external device, and the Result Completion (GATE) signal is ON.

(11) The PLC (user) reads the data when the Result Completion (GATE) signal turns ON and it turns
OFF the Result Set Request (DSA) signal.

(12)  The sensor controller automatically turns OFF the Result Completion (GATE) signal when it detects
that the Result Set Request (DSA) signal has turned OFF.

(13)  The Command Completion (FLG) signal is turned ON when the measurement processing was com-
pleted.

(14)  The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion
(FLG) signal turns ON.

(15)  When the sensor controller detects that the Command Request (EXE) signal is OFF, it automatically
turns OFF the Command Completion (FLG) signal and the BUSY signal.
When the Command Request (EXE) signal does not switch from ON to OFF within the Retry interval
time set in the Ethernet - PLC Link or the Timeout time set in the RS-232C - PLC Link settings, a
timeout error will occur, and the FLG and BUSY signals are forced to be turned OFF.
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® Example 3: Outputting Data with more than one Output Unit without Hand-
shaking

Command Area

Response Area

Data Output ON

(1

)

@)

(4)

®)

(6)

()

8)

Measurement command

e ON
Command code X
OFF

Command  ©N :><
parameters OFF ;
E . /(7)
Command Request ON E ° ZAX?CSUL::;:" ent command TLF:
g (EXE) signal  qpp .
L he G)
~ oN i i) i

BUSY signal

OFF ———
(8)
Command ON

Completion
(FLG) signal  OFF

Result Completion ON
\_ (GATE) signal OFF

ESecond data output

AN

The data is
overwritten by the
second data output.

First data output

Output data
Area OFF

AR U (i

) @ (6)

(4) Data Output Unit,
first execution

(5) Data Output Unit,
second execution

The measurement command code and command parameters are set from the external device such
as aPLC.

Next, confirm that the BUSY signal and the Command Completion (FLG) signal have turned OFF
and then turn ON the Command Request (EXE) signal. A request is sent to the sensor controller.
The sensor controller turns ON the BUSY signal and executes measurement processing when the
request is received.

When the first Data Output Unit in the measurement flow is executed, the output data for the first
Data Output Unit is output to the position at the specified offset in the Data Output Area.

When the second Data Output Unit in the measurement flow is executed, the output data for the
second Data Output Unit is output to the position at the specified offset in the Data Output Area.

If no offset has been set, the data will overwrite the data from the first Data Output Unit in the same
Data Output Area.

The Command Completion (FLG) signal is turned ON when the measurement processing was com-
pleted.

The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion
(FLG) signal turns ON.

When the sensor controller detects that the Command Request (EXE) signal is OFF, it automatically
turns OFF the Command Completion (FLG) signal and the BUSY signal.

When the Command Request (EXE) signal does not switch from ON to OFF within the Retry interval
time set in the Ethernet - PLC Link or the Timeout time set in the RS-232C - PLC Link settings, a
timeout error will occur, and the FLG and BUSY signals are forced to be turned OFF.

For data output with handshaking, refer to With handshaking on page 2-185.

2-190
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@ Additional Information

Saving All of the Measurement Results

If you output data from more than one Data Output Unit or for repeatedly measured output data
(e.g., for continuous measurements), the same Data Output Area will be overwritten.

If you want to save all output data, use one of the following methods.

Method Description

Offset (PLC Link Com- | When using more than one Output Unit, you can offset the write destination of
munications Only) the output data for each Output Unit.

Set the Offset for the Data Output processing item.

For details, refer to Output Format (Data Output) on page 2-159.

This function is enabled when you are performing data output from more than
one Data Output Unit.

juiq 91d Aq Bunesiunwwo) z-z

Controlling Data Output | Handshaking lets you control data output by using the GATE signal turning
with Handshaking ON as a trigger for the data output timing and by turning ON the DSA signal
to read the output data.

Each time that data is output (from the second output on), read the output da-
ta and move it to a different part of I/O memory in the external device such as
a PLC.

For details, refer to Data Output Control with Handshaking on page 1-25.

WeyQ Buiwil 1-g-z

You can compare the received number of output data and the number of measurements for

continuous measurements to check if all of the measurement results have been received.

Use the following method to check the number of measurements that was actually executed.

» Application Example
Set a calculation to count the number of measurements that are executed in the measure-
ment flow.
If you set something like [DO+1], each time a measurement is executed (each time the meas-
urement flow is executed), 1 will be added to DO, so the present value of DO will give you the
actual number of measurements.
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2-2-15 PLC Link Troubleshooting

@ Cannot Input to the Sensor Controller (RS-232C Only)

Problem

Cause

Action

No response is received after
sending communication com-

mands.

The wiring is incorrect.

Check the wiring. Check the cable
connections.

The RS-232C settings are incor-
rect.

Correct the settings.

No response is received after
sending communications com-
mands. (Communications were
properly working previously.)

Commands are sent while the
BUSY signal is ON.

Send commands while the BUSY
signal is OFF.

A cable is broken.

Check the cable connections.

A connector has been disconnect-
ed.

Check the connector connections.

® No Data is Output from Sensor Controller

Problem

Cause

Action

The GATE signal does not turn

ON.

Handshaking is disabled. (The
GATE signal is not output when
handshaking is not set in PLC
Link.)

Set handshaking for the output
control in the communication set-
tings.

The DSA signal is not ON (when
handshaking is enabled.)

Turn the DSA signal ON from the
PLC.

Set the output IP address correct-

Ethernet The output IP address is incorrect. .
Check the wiring.
W iri A lei ken.
rong wiring or A cable is broken Check the cable.
Data is not out- A connector has been disconnect- .
Check the connector connections.
put at all. ed.
RS-232C . ;
No Data Output processing items | Place Data Output processing
are set in the measurement flow. items in the measurement flow.
The Output option is not selected | Place a check to the Output option
in the Adjustment window. in the Adjustment window.
If the BUSY signal stays OFF after
a measurement command is is-
sued, the measurement command
The measurement commands
Ethernet may have not been accepted.

Data is some-
times output
and sometimes
not.

have not been accepted.

Issue measurement commands
only when both of the BUSY and
FLG signals are OFF.

RS-232C/422

A cable is broken.

Check the cable.

The Output option is not selected
in the Adjustment window.

Place a check to the Output option
in the Adjustment window.

The measurement commands
have not been accepted.

If the BUSY signal stays OFF after
a measurement command is is-
sued, the measurement command
may have not been accepted.
Issue measurement commands
only when both of the BUSY and
FLG signals are OFF.

2-192
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Problem Cause

Action

The read or collated string is not Character output has not been
output. set.

Set character output in the output
parameters for the character out-
put processing items such as
Character Inspection, Barcode,
2DCode.

(The output for the read or collat-
ed string is set in the above proc-
essing items, not in the Data Out-
put processing items.)

Although more than one Data Out-
put item is set in the measurement
flow, data is received from only the
last Data Output Unit in the flow.

The data output by the Data Out-
put Unit has been overwritten by
the next Data Output Unit.

Use handshaking to control the
data output or use an offset to
store all data.

@ Slow Operation

Problem Cause

Action

It takes around 10 seconds to per-

C icati h timed out.
form any PLC Link command. ommunications have fimed ou

Set the PLC cycle time as short as
possible.

You try to use a wrong combina-
tion for communication protocols
such as PLC Link and EtherNet/IP
or PLC Link and PROFINET.

Use a proper combination for
communication protocols.

Response and data output is slow.

Asynchronous output is selected
without output control.

To select asynchronous output,
set the output control to [Hand-
shaking]. Clear the option for
Asynchronous output if no output
control.

® A PLC Link Error Occurred

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)
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2-194

Problem

Cause

Action

A message of “PLC Link Error” is
displayed.

You try to use a wrong combina-
tion for communication protocols
such as PLC Link and EtherNet/IP
or PLC Link and PROFINET.

Use a proper combination for
communication protocols.

The communication settings such
as the port settings have been
changed on the PLC.

Restart the PLC.

A handshaking timeout error oc-

curred.

The timing to switch the DSA sig-

nal is too slow.

The following patterns are consid-

ered.

* The DSA signal is not turned
ON even after measurement
has been completed.

* The DSA signal is not switched
from ON to OFF even after the
GATE signal has been turned
ON.

* The DSA signal is not turned
ON even after the GATE signal
has been turned OFF.

Turn the DSA signal ON or OFF
within the time set as the timeout.

A handshaking timeout error oc-
curred.

The DSA signal is not output or
detecting its state by the sensor
controller is late.

Check the timing when the PLC
program instructs to output the
DSA signal.

The signal may not be received
correctly due to noise.

Ethernet)

® The Sensor Controller cannot Communicate with a PLC Properly. (Only for

Problem

Cause

Action

The sensor controller cannot com-
municate with an external device
such as a PLC properly. (Only for
Ethernet)

The communication settings such
as |IP address have been changed
after the Device information stor-
age tool was performed. (The IP
addresses for external devices on
the network may have overlapped
the IP addresses stored in the
sensor controller.)

Check that the communication
settings such as IP address are
correct. (Tool menu - System
setting - Communication -
Ethernet) Perform the Device in-
formation storage tool again. The
communication settings in the
software will be copied in the sen-
sor controller.
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2-3 Communicating by EtherNet/IP

This section describes the communication settings, communication specifications, input/output for-
mats, and the communication timing charts during communications, which are required for EtherNet/IP
communications between the sensor controller and an external device.
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2-3-1 Introduction to EtherNet/IP

EtherNet/IP is an industrial multi-vendor network using Ethernet.

The specifications are open standards managed by the ODVA (Open DeviceNet Vendor Association).
EtherNet/IP is used in a wide range of industrial devices.

Since EtherNet/IP uses standard Ethernet technology, it can be mixed with various general-purpose
Ethernet devices.

EtherNet/IP has mainly the following features.

» High-speed and high-capacity data exchange through tag data links (Cyclic communication)
The EtherNet/IP protocol supports Implicit communications, which allows cyclic communication so-
called tag data links with EtherNet/IP devices.

» Tag data links at communication cycle specified for each application regardless of the num-
ber of nodes
Since data is exchanged over the network at the update period set for each connection, the update
period for communications will not increase even if the number of nodes is increased. (The concur-
rency of data in connections is maintained.)

Moreover, the update period can be set for each connection, each application can communicate at
its optimum update period. (ex.: Interprocess interlocks can be transferred at high-speed, while pro-
duction instructions and the status monitor information for production processes are transferred at
low-speed.
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M Precautions for Correct Use

» On a network to which many devices are connected, performance may drop (e.g., responses
may be delayed or packets lost) or communications errors may occur when there is tempora-
rily high traffic on the network. Test the operation under actual conditions before you start ac-
tual operation of the system.

» Since a reasonable amount of measurement takt time is required to have stable communica-
tions in an operation under high load, verify the operation under the conditions that are to be
actually applied.

» Use Ethernet connector 2 (the bottom connector) to perform EtherNet/IP communications
with the following series:

* FH-2000 series
* FH-5000 series
You cannot use EtherNet/IP communications with Ethernet connector 1 (the top connector).

» Connection using Multi-line Random Trigger Mode is not possible with the external device
such as a PLC. In Multi-line Random Trigger Mode, the sensor controller assigns a connec-
tion to each line. On the external device such as a PLC, multiple connections cannot be set.
Check and verify the external device such as a PLC specifications prior to use.

* When using EtherNet/IP communications in Multi-line Random-trigger mode with three lines
or more, recommend using FH-5000 series because it is likely to be a high-load state.
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2-3-2  Data Exchange with EtherNet/IP

| communications with EtherNet/IP

Data is cyclically exchanged between Ethernet devices on the EtherNet/IP network with tag data links
below.

< Targel 7>

External device such as a PLC Sensor controller
N N N
X . Connection Output t t : !
! Input tag set name: A utput tag set name:
Connection from ! puttag | Input_101 i
Sensor controller to ' = !
External device such as a PLC | Tag: DO Tag: Input_101 !

Connection Input tag set name:
» Output_100

Connection from
External device such as a PLC to
Sensor controller

e m—mm————
Py

ij Ethernet (EtherNet/IP) yJ—‘
» Data exchange method

To exchange data, a connection is opened between two EtherNet/IP devices.
One of the nodes requests the connection to open a connection with a remote node.
The node that requests the connection is called the Originator, and the node that receives the re-
quest is called the Target.
- Data exchange memory locations
The memory locations used to exchange data across a connection are specified as tags.
Memory locations or variables can be specified to tags.
These grouped tags are called an output tag set and input tag set respectively.

@ Additional Information

Message communications are used when communicating with an external device such as a
PLC that does not support tag data link communications or when using functions, such as char-
acter string output, that are not supported in tag data link communications.

For details of EtherNet/IP message communications, refer to 2-3-19 Communicating with the
Sensor Controller using EtherNet/IP Message Communications on page 2-257.
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I EtherNet/IP Communication Cycle (RPI)

The tag data link communications by EtherNet/IP update data at a communication interval called RPI
(Requested Packet Interval).

All data exchange between the sensor controller and an external device such as a PLC is performed
at the set RPI.
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| External device such as a PLC

o < > )
Comml_ml_catlons <—>RPI RPI Data is updated at the set
transmission path packet interval (RPI).
(EtherNet/IP)

1 from the sensor
controller

OFF

Sensor controller

As changes in each signal from the sensor controller are also affected by the RPI, the target device
sometimes may not detect such changes depending on the RPI timing.

Therefore, set the relationship between the output signals from the sensor controller and the RPI as
follows.
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| Duration of change in sensor controller signal > RPI

m Precautions for Correct Use

Set the RPI to 4 [ms] or higher.

When the RPI is longer than the duration of a sensor controller signal change, the signal change may
not be detected.

Example 1: Duration of Change in Sensor Controller Signal < RPI

RPI 30 ms

Sensor controller Output period 50 ms
Output time 30 ms (ON: 30 ms, OFF: 20 ms)
Output control None

External device such as a PLC |

Communications | |[¢—»| |[¢—»| | ¢—>

transmission path 30ms 30ms 30ms
(EtherNet/IP) The packet interval (RPI) is too long.
e . g
' Outputsignal | ! X
1 from the sensor 1 ON 1 '
1 controller . ! |
1 [ » f
! ! 30 ms .

—_— 1
E OFF !

1
1

Lad kI
50 ms ! 50 ms !

Sensor controller
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2-198

The external device such as a PLC cannot detect some of the output signals from the sensor control-

ler.

Example 2: Duration of Cha

nge in Sensor Controller Signal > RPI

RPI 10 ms

Sensor controller Output period 50 ms
Output time 30 ms (ON: 30 ms, OFF: 20 ms)
Output control None

External device such as a PLC

Communications - The packet interval (RPI) is correct.
transmission path | [ <> | | <> | |+ |+
(EtherNet/IP)p 10 ms 10 ms 10 ms 10 ms

| Output signal L X ' | ! !
, from the sensor ! tON ! ' : !
! controller g | . - !
[ - -t =
: 1 30 ms 1 30 ms :
1 _I ! 1
! 1
| OFF 50 ms ! 50 ms r

Sensor controller

The RPI is shorter than the signal time (GATE OFF: 20 [ms]), so the external device such as a PLC

can detect all output signal

s from the sensor controller.

@ Additional Information

Set the communicat
» Sensor controller
Net/IP settings.

For details, refer t

ions settings as follows:
communications settings: Set Output period and Output time in the Ether-

o Setting the EtherNet/IP Output Specifications on page 2-207.

* RPI setting: Set the RPI using Support Software that can set tag data link settings (e.g., Net-
work Configurator).

For details, refer to 2-3-8 Setting Tag Data Link on page 2-211.
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2-3-3 EtherNet/IP Communications

With commands and responses via communications between the external device such as a PLC and
the sensor controller using EtherNet/IP tag data link, the external device such as a PLC can control
the sensor controller and make it output data after measurements.

The sensor controller supports EtherNet/IP conformance tests.

The settings for tag data links are performed with the support software dedicated to it.

When you connect to an OMRON Controller to communicate with it via EtherNet/IP, use the Network
Configurator to perform the tag data link settings such as tag, tag set, and connection setting.

This section describes how to use the Network Configurator to perform tag data link settings.

For details of the tag data link settings using Network Configurator, refer to the following manuals.

» NJ-series CPU Unit Built-in EtherNet/IP Port User’s Manual (Cat. No. W506)

» CS/CJ series EtherNet/IP Units Operation Manual (Cat. No. W465)

» CJ-series EtherNet/IP Units Operation Manual for NJ-series CPU Unit (Cat. No. W495)
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M Precautions for Correct Use

» Since a reasonable amount of measurement takt time is required to have stable communica-
tions in an operation under high load, verify the operation under the conditions that are to be
actually applied.

» On a network to which many devices are connected, performance may drop (e.g., responses
may be delayed or packets lost) or communications errors may occur when there is tempora-
rily high traffic on the network. Test the operation under actual conditions before you start ac-
tual operation of the system.

* When the measurement interval is short, the measurement processing load is high, or com-
mand processing for operations such as scene group changing is time-consuming, the sen-
sor controller prioritizes measurement processing and control processing over communica-
tion processing. As a result, communication between an external device and the sensor con-
troller may be temporarily interrupted, and a communication error may occur.

In this case, set the communication error timeout time longer than the sensor controller’s
processing time, or lengthen the measurement interval. Set the communication error timeout

time in the tag data link connection settings”'as follows:

Timeout value > Measurement time on sensor controller.

*1: Use Support Software, such as the Network Configurator, to change the tag data link con-
nection settings.

For details of setting the tag data links using the Network Configurator, refer to 2-3-8 Setting
Tag Data Link on page 2-211.

SUOREOIUNWIWIOYD dIAONIBUIT €-€-2
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2-3-4

2-200

Communications Processing Flow

In EtherNet/IP communications, the following five communication areas are set in the external device
such as a PLC.

(1) Command Area This area is used that you write control com-
Input tag set for the | (Command/response method) mands to perform for the sensor controller.
sensor controller This area is used that you write the data that you

2) User Input Area 0
(2) User Input Area defined for the sensor controller.

This area is used that the sensor controller writes
the results which the control commands written in
the Command Area were performed.

(3) Response Area
(Command/response method)

Output connection to
external device such | (4) Data Output Area
asaPLC (Data output after measurement)

This area is used that the sensor controller writes
the output data accompanied with the measure-
ment after measurement performed.

This area is used that the sensor controller writes

5) User Output A
(5) User Output Area the data that you defined.

The above five areas are set by Support Software that can perform tag data link settings such as Sys-
mac Studio Ver. 1.10 or later, or Network Configurator. How to specify is either I/O memory addresses
or variable names.

For details of the tag data link settings by Network Configurator, refer to 2-3-8 Setting Tag Data Link
on page 2-211.

Moreover, when a non-OMRON PLC or EtherNet/IP unit is connected, download the EDS file for the
sensor controller from our OMRON website and follow the procedures in the user’s manual for the ex-
ternal devices to be connected and in the instruction for the software to set tag data link.

The flow of EtherNet/IP communications between an external device such as a PLC and the sensor
controller is as follows.
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Input
connection to
the sensor
controller

Output
connection to
external
device such
asaPLC

Output
connection to
external
device such
asaPLC

*1

*2

*3

*4

2 Methods for Connecting and Communicating with External Devices

External device such as a PLC

FH sensor controller

Output tag set

Input tag set

Output tags

/l (1) Command Area |

You write the following control
commands for the sensor
controller.
« Control inputs
« Command code

\- Command parameters

)

-

(2) I/0 ports in the
User Input Area

Write the data defined by
User to sensor controller.

Commands
1 1

Input

The control commands that
are written to the Command
Area are executed.

Sensor controller process
using the written data.™

Input tag set

Output tag set

Input tags™!

| (3) Response Area

The sensor controller writes
the execution results to the
PLC.

| (4) Data Output Area

The sensor controller writes
the output data to the PLC.

External
outputs™

Measurement results are written to
the Response Area of the external
device such as a PLC.

« Control outputs
» Command code
* Response code
* Response data

N

[
|
|
|
|
|
|
|

\___J

Measurement flow

Execution of
processing item

4

Execution of processing
item for the Output Unit."

Data is written to the

|

|
Commu- |
nications |
Module |
|

|

Communications Module.

The FH

sensor controll

\
er writes the values measured by processing item.

(5) I/0 ports in the
User Output Area

Write the data defined by
User to sensor controller.

Output

Sensor controller writes the

data defined by User to the
| 1/0 ports in the User Output

Area.”

N

Responds
when a
command is
received.

20 bytes

32 bytes

Responds when
a command is
received.

16 bytes

Operations are
performed by executing
the measurement flow.

32 bytes

32 bytes

The Response Area (3) and Data Output Area (4) are assigned to continuous memory addresses or to

variables.

You can use output controls (handshaking) to prevent output data from being externally output from the
communications buffer until the PLC (master) turns ON the Result Set Request (DSA) signal to request

the output data.

For details of the Output Units outputting measurement data, refer to Settings Required for Data Out-

put on page 1-21.

Use the Macro Customization Function to input and output to the User Area. For details of the Macro
Customization Function, refer to EtherNet/IP communication of the 10 Module List in the Vision System
FH/FHV Macro Customize Functions Programming Manual (Cat. No. Z367).
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2-3-5 Communications Settings

The following settings are required to use EtherNet/IP communications.

2-202

1. Communication Mod-
ule settings
(Startup settings)

!

2. Communications
specifications settings

3. Tag data link settings

4. Output data settings
(processing item regis-
tration)

5. Communications test

The communication method to be used is determined by select-
ing a communication module.

For details, refer to 2-3-6 Communications Module Settings
(Startup Settings) on page 2-203.

For the communications method of the Communication Module
selected in step 1, set the communication specifications and
whether or not to use the User Area.

For details, refer to 2-3-7 Communication Specifications Settings
on page 2-204.

The tag data link settings are performed to exchange data with

the external device.

This section describe an example of how to set the settings for

tag data links with an OMRON PLC using the Network Configu-
rator.

For details, refer to 2-3-8 Setting Tag Data Link on page 2-211.

The data to output to the Data Output Area is registered in the
Output Unit.

The Output Unit is placed in the processing flow in the same way
as for other processing items.

For details, refer to 2-3-9 Output Data Settings (Processing Item
Registration) on page 2-216.

If communications are not working properly, check the communi-
cations setup from step 2 and perform a communications test to
determine whether the sensor controller can be detected on the
network.

For details, refer to 2-3-11 Testing Communications on page
2-226.

If that does not solve the problem, refer to the troubleshooting
section for each communication protocol.
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2-3-6  Communications Module Settings (Startup Settings)

The communication method used for communication with the sensor controller is selected from the
communication modules.

1 On the Main window, click Tool - System Settings to open the system settings.

2 On the Multiview Explorer on the left, select System settings - Startup - Startup setting and
then click the Communication tab.
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Syztem Settings 1N

2 Séé;:ﬂizmngs Language Setting Basic I Communication Crperation mocls
B i Startup setting
Bra
Camera connection Communicat ion module select
Intet-camera setting
Output signal setting Pl INormaI(UDP) j
El- Communication Serial(Rs-232C/422) INormaI j
i i-Parallel
RS-232C/H22(Normal) R |standiard Paralel 1O =l
Ethernet{Mormal(LDF) Fieldbus =
EtherhetiP
Cther Remote Operation ION j
- Date-time setting
i i-Fan control setting

3 In the Communication Module Selection Area, select EtherNet/IP in the Fieldbus, and then
click Apply.

4 Click Data save in the Toolbox Pane.

| Data save

5 On the Main window, click Function - System restart.
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6 Click OK in the System restart dialog box to restart the sensor controller.
When the sensor controller was restarted, the set Communication Module will operate with the
default settings.

7 Set the IP address and other parameters for external devices such as a PLC.

m Precautions for Correct Use

After you set the Communication Module, always click Data save and then restart the sensor
controller. If the settings are not saved and the sensor controller is not restarted, the new Com-
munication Module settings will not be enabled

@ Additional Information

You can save the Communication Module settings to a file.

Use the System data or System + Scene group 0 data option for saving settings to a file.
For details, Refer to Saving Settings Data to the controller RAM Disk or an External Storage
Device in the Vision System FH/FHV Series User’s Manual (Cat. No. Z365).

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 2-203



2 Methods for Connecting and Communicating with External Devices

2-3-7 Communication Specifications Settings

Set the output handshaking and output controls for communications.

M Precautions for Correct Use

» Set the Communications Module to EtherNet/IP in the startup settings before setting the com-
munications specifications.
For details, refer to 2-3-6 Communications Module Settings (Startup Settings) on page 2-203.
After you select the Communications Module, save the settings to the sensor controller and
restart the sensor controller. If you do not restart the sensor controller, the selected Commu-
nications Module will not be enabled.
Furthermore, if the operation mode is set to the Multi-line Random-trigger Mode, the Commu-
nications Modules for lines 1 and higher must also be set to EtherNet/IP.

* When using Multi-line Random-trigger Mode, specify different addresses for the sending and
receiving areas for each line.

 After the tag data link was set, the sensor controller automatically restarts to reflect the set-
ting.

I Setting IP Address

1 On the Main window, click Tool - System Settings to open the system settings.

2 In the tree view on the left, select System Settings - Communication - Ethernet Normal
(xyz) ("xyz" depends on the Communication Module).
The Ethernet view is displayed.

3 Set each item.
e UDP case

Address setting
" Obtain an IP address automatically

' Use the following IP address

1P address: [ o] || s [ GM | 100] - |
Subnet mask: [ 265 - | [ 265 - |[ 265 .|| o] - |
Default gateway: [ 10| || s 5| - 100] - |

|

I

I

I | — | —
| | — | —
| — | — —

DNS server:

Preferred WINS server

Alternate WINS server

Address setting 2
£ Obtain an IP address automatically

& Use the following IP address

1P address: [ 0] - || s - gH || 100] - |
[ 265 || 255 | 255 .| [ o] - |
Default gateway: [ 10| - || s - 6| ][ 100] - |
DNS server: | 10 - || s -|[ 6| 100] - |
I
I

Subnet mask:

Preferred WINS server ol | of ] o [ o]
of ] ol ol o -]

Alternate WINS server

Input AQutput setting
Input mode : Normal

Input form ASCII

Output IP address [ ol - | ol -] ol ][ o] - |
Input port No. - 9500
Output port No. -1] - | (-1:5ame number Input port No)
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@ Additional Information

» Sensor controllers of the FH-2000 / FH-5000 series have two Ethernet ports.
Set the settings for the two Ethernet ports as follows:
« Communication Module Settings:
Use the same settings for both ports

* |P Address Setting:

Set a different IP address for each Ethernet port.

The IP address for the top Ethernet port is set in Address setting, and the IP address for
the bottom Ethernet port is set in Address setting 2. Note that the sensor controller prioritiz-
es the bottom port, so when there is a high network load, communication on the top port
may be delayed or in some cases communication data may be lost. By using both Ethernet
ports simultaneously, you can use the bottom port for PLC Link, Non-procedure,
EtherNet/IP, or PROFINET communications with a external device such as a PLC and the
top port for FTP or remote operation communications with an external device.

» The following sensor controller type has one Ethernet port:

- FH-L/FHV series

In this case, the IP address of the Ethernet port is set in Address setting 2

Setting item

Setting value
[Factory default]

Description

Address Settings

Address Settings is only for the following series:

FH-2000 / FH-5000 series

Set the IP address for the upper Ethernet
port on the sensor controller.

* Obtain an IP ad-
dress automatically.

* [Use the following IP
address]

Set the IP address for the sensor controller.
When Obtain an IP address automatically is
selected, the IP address of the sensor con-
troller will be automatically obtained.

When Use the following IP address is select-
ed, set the IP address, subnet mask, and the
default gateway address.

IP Address

a.b.c.d

a: 110223
b: 0 to 255
c: 0to 255
d: 0 to 254
[10.5.5.100]

Enter the IP address for the sensor control-
ler.

Subnet mask

0.0.0.0 to
255.255.255.255
[255.255.255.0]

Enter the subnet mask address.

Default gateway

a.b.cd

a: 1to0 223
b: 0 to 255
c: 0to 255
d: 0 to 255
[10.5.5.100]

Enter the default gateway address.

DNS server

a.b.cd

a: 1to 223
b: 0 to 255
c: 0to 255
d: 0 to 255
[10.5.5.100]

Enter the DNS server address.
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2 Methods for Connecting and Communicating with External Devices

Setting value
[Factory default]

a.b.c.d

a: 1to 223
Preferred WINS server b: 010255 Enter the WINS server address.
c: 0to 255
d: 0 to 255
[0.0.0.0]
a.b.c.d

a: 1to 223
Alternate WINS server b: 010 255 Enter the WINS server address.
c: 0to 255
d: 0 to 255

[0.0.0.0]

Setting item Description

Setting value

Descrioti
[Factory default] escription

Setting item

Address Settings 2
Address Settings is only for the following series:
FH-2000 / FH-5000 / FH-L / FHV series

* Obtain an IP ad-
dress automatically.

* [Use the following IP
address]

a.b.c.d

a: 1to0 223
b: 0 to 255
c:0to 255
d: 0 to 254
[10.5.6.100]

0.0.0.0 to
Subnet mask 255.255.255.255
[255.255.255.0] Same as “Address Settings”.

a.b.c.d

a: 1to 223
b: 0 to 255
c: 0to 255
d: 0 to 255
[10.5.6.100]

a.b.cd

a: 1to 223
b: 0 to 255
c: 0to 255
d: 0to 255
[10.5.6.100]

a.b.c.d

a: 110223
Preferred WINS server b: 0't0 255 Enter the WINS server address.
c:0to 255
d: 0to 255

[0.0.0.0]

Set the IP address for the lower Ethernet
port on the sensor controller.

IP Address

Default gateway

DNS server
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Setting value
Setting item Description
gl [Factory default] L
a.b.c.d
a: 110223
: 2

Alternate WINS server b: 010 285 Enter the WINS server address.
c: 0to 255
d: 0 to 255
[0.0.0.0]

Setting value
Setting item Description
gl [Factory default] Lo
Input and Output settings

a.b.cd
a: 1to 223
b: 0 to 255

Output IP Address/TCP 0t 255 Enter the IP address for the output destina-

*1 . H

Server d: 0 to 254 tion.
[0.0.0.0]/
[10.5.5.101]""

"2 h for th [

Input/Output port No. 0 to 65,535 Set the port r?umber to use for the data input

[9,600] / [9,876]'3 and output with the sensor controller.
*1.  When the TCP is used for the connection, TCP Server is displayed. Factory default settings are
[10.5.5.101].
*2. When the UDP is used for the connection, do not set the port numbers from "9,700" to "9,700 + line
number" .

*3.  When the TCP is used for the connection, Factory default settings are [9,876].

4  cCiick Apply to finish the settings.
Click Close to close the System Settings dialog.

M Precautions for Correct Use

« If the operation mode is set to Multi-line Random-trigger Mode, set a different I1/0 port num-
ber for each line.

» Change the IP address and subnet mask for Address setting and Address setting 2 as re-
quired so that each designate a different network address. If the same network address were
specified, communications may not be performed correctly.

» Be sure to change the output IP address from its factory default value in accordance with
your network environment.

I Setting the EtherNet/IP Output Specifications

1 On the Main window, click Tool - System Settings to open the system settings.

2 Select System Settings — Communication — EtherNet/IP.
The Ethernet view is displayed.

3 Set each item.
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Setting

Judge output polarity:

Error output polarity:

Cutput control

[ON atMNG ~
| ON at error ~
Handshaking “

We recommend the use of "Hand=haking”.
If "Mone” is selected, there is a possibility that external device transmit and receive data
iz not executed property at high lead environment.

Output period [ms] : | 10.0 |_|
Outputtime [ms] : | 50 |_|
Timeout [s]: 10.0] =
Cutput data size : Liser Area
Result Data Format 0(32byte) v | |BFE w
Setting value
Setting item Description
9 [Factory default] P
ON at OK:
ON when the judgment result is OK.
For the overall judgment, ON when all judgment
Judge output ON at OK results are OK.
polarity [ON at NG] ON at NG:

ON when the judgment result is NG.
For the overall judgment, ON when one of the
judgment results is NG.

Error output

[ON at error]

ON at error:
ON when an error occurs.

polarity OFF at error OFF at error:
OFF when an error occurs.
Set whether to synchronize with the external de-
vice when data is output. Normally, select
Handshaking.
For details, refer to2-3-17 Data Output on page
2-250.

Output control [None] . None:

Handshaking

The sensor controller outputs measurement re-
sults without synchronizing with external devices.
Handshaking:

The sensor controller outputs measurement re-
sults with synchronizing with external devices.
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Setting value

Descripti
[Factory default] escription

Setting item

Output period
[ms]

2.0 to 5,000.0
[10.0]

Valid only when Output control is set to None.

Set the cycle by which measurement results are

output.

* Set the period so that the interval is longer than
the Output time, but less than the measurement
interval.

* Adjust this value based on the RPI (packet in-
terval) communication cycle in the EtherNet/IP
connection settings for the external device such
as a PLC to be connected.

For details, refer toEtherNet/IP Communication

Cycle (RPI) on page 2-197.

Output time
[ms]

1.0 to 1,000.0
[5.0]

Valid only when Output control is set to None.
Set the cycle by which measurement results are
output.

Set the ON time for the GATE signal. Set the time
required for an external device to get measure-
ment results.

Adjust this value based on the RPI (packet inter-
val) communication cycle in the EtherNet/IP con-
nection settings for the external device such as a
PLC to be connected.

For details, refer toEtherNet/IP Communication
Cycle (RPI) on page 2-197.

Timeout [s]

0.5 to 120.0
[10.0]

Valid only when Output control is set to

Handshaking.

A timeout error occurs when no response from ex-

ternal devices is received at the following timing

within the time that has been set.

In the following cases, a timeout error occurs

when the state of each signal does not change

within the time that has been set.

* If the DSA signal were not turned ON even after
a certain time passed from when measurement
has been completed.

* The DSA signal turns OFF after the GATE flag
has turned ON.

* The DSA signal turns ON after the GATE flag
has turned OFF.
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Setting value

Descrinti
[Factory default] escription

Setting item

Set the data size to output as measurement re-
sults for each line. The settings are reflected at the
restart after they were stored.

There are four types in the output data size: 32,
64, 128, and 256 bytes.

Result Data Format 0 (32 bytes)

Out put data 0 to 7 of 4 bytes can be used and to-
tal size of the output data is 32 bytes.

Result Data Format 1 (64 bytes)

Out put data 0 to 15 of 4 bytes can be used and
total size of the output data is 64 bytes.

Result Data Format 2 (128 bytes)

Out put data 0 to 31 of 4 bytes can be used and
total size of the output data is 128 bytes.

Result Data Format 3 (256 bytes)

Out put data 0 to 63 of 4 bytes can be used and
total size of the output data is 256 bytes.

Result Data Format O
(32 bytes)

Result Data Format 1
Output data (64 bytes)

size Result Data Format 2
(128 bytes)

Result Data Format 3
(256 bytes)

Set whether or not to use the User Area (user in-

put and output areas)

* [None] » Data type of User Input Area 0 to 3 is DINT. Da-

* ON ta type of User Input Area 4 to 5 is LREAL.

» Data type of User Output Area 0 to 3 is DINT.
Data type of User Output Area 4 to 5 is LREAL.

User area

M Precautions for Correct Use

About Output data size and User Area
All line's Output data size and User Area are necessary to be equal when you select the Multi-
line random trigger in Operation mode.

4 Click Apply to apply the settings.
Click Close to close the System Settings dialog box.

M Precautions for Correct Use

PLC Connection Timeout Interval
Set the PLC connection timeout interval so that it is longer than the measurement processing
time. For the timeout value, refer t02-3-3 EtherNet/IP Communications on page 2-199.

2-210 FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)



2 Methods for Connecting and Communicating with External Devices

2-3-8  Setting Tag Data Link

This section describes how to set data links for EtherNet/IP.

The communication areas in the external device such as an external device such as a PLC to data-link
with the sensor controller are specified as tags (tag sets), and the connections are set for tag data link
communications.

When you connect to an OMRON Controller to communicate with it via EtherNet/IP, use the Network
Configurator to perform the tag data link settings such as tag, tag set, and connection setting.

Here, describes how to set tag data links using the Network Configurator.

For details of the tag data link settings using Network Configurator, refer to the following manuals.

» NJ-series CPU Unit Built-in EtherNet/IP Port User’s Manual (Cat. No. W506)

» CS/CJ series EtherNet/IP Units Operation Manual (Cat. No. W465)

» CJ series EtherNet/IP Units Operation Manual for NJ-series CPU Unit (Cat. No. W495)

dineNJaula Aq Bunesiunwwo) g-z

M Precautions for Correct Use

* When connecting to a CPU Unit of NJ series or CJ series, install the EDS file that defines the
connection information for the sensor controller to the Support Software (e.g., Network Con-
figurator). Download the EDS file from our OMRON's website.

+ After the tag data link was set, the Vision Sensor is automatically restarted to apply the set-
tings.

yur eyeq bel bumes g-¢-g

I Settings Tags, Tag Sets, and Connection

Here, set each communication area in the external device such as a PLC as tag data link connections
as shown in the following table.

@ Tag and Tag Set Settings in the External Device such as a PLC

L. Description
Setting item
Command Area Response Area and Output Area
Type of tags and
|
tag sets Output tag set nput tag set
Name of tags and . 1/0 memory addresses or variable
I/O memory addresses or variable names .

tag sets names’ "
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Setting item

Description

Command Area

Response Area and Output Area

Data size

The size will be the sum of the size of the

Command Area and the User Input Area.

* 20 bytes (When the User Area is not
used.)

* 52 bytes (When the User Area is
used.)

The size will be the sum of the size of the

Response Area, Data Output Area, and

User Output Area.

Result Data Format 0 is selected:

* 48 bytes (When the User Area is not
used.)

* 80 bytes (When the User Area is used.)

Result Data Format 1 is selected:

* 80 bytes (When the User Area is not
used.)

* 112 bytes (When the User Area is
used.)

Result Data Format 2 is selected:

* 144 bytes (When the User Area is not
used.)

* 176 bytes (When the User Area is
used.)

Result Data Format 3 is selected:

* 272 bytes (When the User Area is not
used.)

* 304 bytes (When the User Area is
used.)

*1.  Specify the top of the /O memory address in the Response Area.
The Output Area is allocated continuously following the Response Area.
When a variable name is used for it, the specified variable is allocated as including both the Response
Area and Output Area.
For information about how to access each signal in the communication area assigned to the variable
from the user program, refer to Accessing Communication Areas Using Variables by NJ Series
Controllers on page 2-232.
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@ Settings the Sensor Controller (Device parameters Settings)

1 Right-click the sensor controller on the network in the Network Configurator and select
Parameter — Edit.

2 As the Edit Device Parameter dialog box will open, perform the settings as necessary.

Edit Device Parameters ﬁ|

Farameters

Parameter Name Walue

= All parameters

0001 Input Size 43
0002 Output Size 20
000z RPI 10000

Default Getu ] [ Expand Al | [ Gollapss &1l |
[ QK ] [ Cancel ]
Parameter
Description Setting value
name
Set one of the following values.
Result Data Format 0 is selected:
* 48 bytes (When the User Area is not used.)
* 80 bytes (When the User Area is used.)
The si il be th m of th Result Data Format 1 is selected:
) © size witbe the sum ot the * 80 bytes (When the User Area is not used.)
0001 Input size of the Response Area, Data * 112 bytes (When the User Area is used.)
Size™ Output Area, and User Output Y )

Result Data Format 2 is selected:

* 144 bytes (When the User Area is not used.)
* 176 bytes (When the User Area is used.)
Result Data Format 3 is selected:

e 272 bytes (When the User Area is not used.)
* 304 bytes (When the User Area is used.)

Area.

The size will be the sum of the Set one of the following values.
size of the Command Area and * 20 bytes (When the User Area is not used.)
the User Input Area. * 52 bytes (When the User Area is used.)

0002 Output

Size™

0003 RPI"3 The required packet interval 10,000

*1.  Although the data size can be set up to 502 bytes, use the above setting.

*2. Although the data size can be set up to 502 bytes, use the above setting.

*3.  The packet interval (RPI) is set in the connection settings between the external device such as a
PLC and the sensor controller. No additional setting is required here.
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® Connection Settings

Setting item

Description

Originator device
(PLC)

Input tag set

External device such as a PLC_tag_set _name - [48
bytes]"

Connection type

Any (default: Point to Point connection)

Output tag set

External device such as a PLC_tag_set_name - [20
bytes]"!

Target device
(Sensor controller)

Output tag set

Input_101 - [48 Bytes]"

Input tag set

Output_100 - [20 Bytes]""

Packet interval (RPI)

Any (default: 50.0)2

Timeout value

Any (default: Packet interval (RPI) x 4)
Set this value so that it is longer than the measure-
ment processing time of the sensor controller.

*1. Tags and tag sets in the external device such as a PLC need to be the same.
*2.  Adjust the value based on the communication settings of the sensor controller such as the output period

and output time.

For details, refer to EtherNet/IP Communication Cycle (RPI) on page 2-197.

M Precautions for Correct Use

« If the CIO memory area that holds contents were not specified when 1/0 memory addresses
are specified for communication areas, the information in each communication area will be
cleared when the operating mode of the external device such as a PLC is changed.

» The settings for the following Assembly Object are required to specify instances without using

the EDS file.
Assembly Object Settings:
Setti
Setting item eting Description Size
value
Output connection (for normal con- | The sum of the size of the Command
Instance 100 trol and for line 0 in Multi-line Ran- | Area and the User Input Area.
dom-trigger Mode) 1
) The sum of the size of the Response
Input cormectllon (for. n-ormal control Area, Data Output Area, and User
101 and for line 0 in Multi-line Random-
. Output Area.
trigger Mode) v
o on (for ) | The sum of the size of the Command
102 : utput connec’flon (for line 1 in Multi- Area and the User Input Area.
line Random-trigger Mode) 1
The sum of the size of the Response
103 Input connection (for line 1 in Multi- | Area, Data Output Area, and User
line Random-trigger Mode) Output Area.
2
. . ) | The sum of the size of the Command
104 (?utput connecFlon (for line 2 in Multi- Area and the User Input Area.
line Random-trigger Mode) .

2-214
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Settin
Setting item g Description Size
value
The sum of the size of the Response
105 Input connection (for line 2 in Multi- | Area, Data Output Area, and User
line Random-trigger Mode) Output Area.
2
o (for I o Multi The sum of the size of the Command
106 Qutput connectllon (for line 3 in Multi- Area and the User Input Area.
line Random-trigger Mode) .
The sum of the size of the Response
107 Input connection (for line 3 in Multi- | Area, Data Output Area, and User
line Random-trigger Mode) Output Area.
2
o on (for ) _ | The sum of the size of the Command
108 : utput connectllon (for line 4 in Multi- Area and the User Input Area.
line Random-trigger Mode) *
The sum of the size of the Response
109 Input connection (for line 4 in Multi- | Area, Data Output Area, and User
line Random-trigger Mode) Output Area.
2
. ) . | The sum of the size of the Command
10 (?utput connectllon (for line 5 in Multi- Area and the User Input Area.
line Random-trigger Mode) .
The sum of the size of the Response
ion for i Area, Data Output Area, and User
111 Input connection for line 5) Output Area.
*2
o for I i Multi The sum of the size of the Command
12 Qutput connect.lon or line 6 in Multi- Area and the User Input Area.
line Random-trigger Mode) 1
The sum of the size of the Response
13 Input connection for line 6 in Multi- Area, Data Output Area, and User
line Random-trigger Mode) Output Area.
*2
o for I i Multi The sum of the size of the Command
114 Output connection for line 7 in Multi- Area and the User Input Area.
line Random-trigger Mode) .
The sum of the size of the Response
15 Input connection (for line 7in Multi- | Area, Data Output Area, and User
line Random-trigger Mode) Output Area.
2

*1. 20 bytes (When the User Area is not used.)
52 bytes (When the User Area is used.)

*2.  Result Data Format 0 is selected:
48 bytes (When the User Area is not used.)
80 bytes (When the User Area is used.)
Result Data Format 1 is selected:
80 bytes (When the User Area is not used.)
112 bytes (When the User Area is used.)
Result Data Format 2 is selected:
144 bytes (When the User Area is not used.)
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176 bytes (When the User Area is used.)
Result Data Format 3 is selected:

272 bytes (When the User Area is not used.)
304 bytes (When the User Area is used.)

2-3-9  Output Data Settings (Processing Item Registration)

Here, set the output items and output format to be used with EtherNet/IP.
This processing item is not available in the FHV series. When you set output data in the FHV series,
refer to 2-3-10 Setting Output Data (Numerical Values and Character Strings) on page 2-220.

I Registering Processing Items

Register the processing items for data output in the measurement flow.

1 Click Edit flow in the Toolbox Pane.

2 Select the Fieldbus Data Output processing item in the processing item tree.

[ [0 output result
Data Output

]
- | Parallel Data Output
")

Parallel Judgement Cutput

- Fieldbus Data Output

3 Click Append.
The Fieldbus Data Output processing item is added at the bottom of the unit list (flow).

Mg

0.Camera Image Input

1 .Zearch

i

2 Fieldbus Data Cutput

I-oo
alala)

4 Click the Fieldbus Data Output Al icon and set the data output items and data format.
For details of the settings, refer to the following.
Registering the Items to Output on page 2-217

M Precautions for Correct Use

Fieldbus Data Output
Perform the communication settings before the settings of Fieldbus Data Output.

Note that if you changed the communication settings after the settings of Fieldbus Data Output,
the changed settings will not be displayed on the Fieldbus Data Output setting display.
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@ Additional Information

» The number of outputtable items for single data output processing item is 8 to 64 depending
on data output settings in each line. If you need to output more data items, use more than
one Output Unit.

However, the data is output to the same destination, so if you do not control the output, the
data that was output first will be overwritten by the followed data.
Use the following method to read each set of output data.

When the output control uses handshaking, the output timing of the data

can be controlled by 1/O signals.

Controlling Data Output | Each time the data is output, read the output data and move it to a different

with Handshaking part of the /0 memory in the external device such as a PLC.

For details of handshaking, refer to Data Output Control with Handshaking

on page 1-25.

» Data is output in the order that processing items for output are registered in the measurement
flow, i.e., the timing is different for each data output processing item. (Data output is executed
in the order that it is executed in the measurement flow.)

For details, refer to Outputting the Measurement Data on page 1-19.
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I Registering the Items to Output

Set the output data with expressions.

1 Click the Fieldbus Data Output Al icon in the measurement unit list (flow).

2 In the Item tab area, click Setting.

(uonensibay wsey| Buisseooid) sbumes eyeq INdiNQ 6-¢-2

3 In the list, click the output data number to set the expression.

2 Fieldbus Data Output

Setting Qutput format

Output data

Mo. | Comment Expression e

1
2
3
4
&
[}
«

| | o

Mo, O ™ commant view

Comment | u

Expression :

Result 0.0000

The selected output data number is displayed under the list.

4 Click _] next to the expression text box and set the expression.

]
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(=}

Specify the processing items, measurement results, and measurement data in the expression.
Arithmetic or function calculations can be applied to the measurement data to output.

For details of the calculation settings, refer to Calculation in the Vision System FH/FHV Series
Processing ltems Reference Manual (Cat. No. Z341).

Click _] for the Comment text box and enter the description for the expression.

The entered comment will be displayed in the detailed results area on the Main window.

For example, Test was entered as the comment for the expression 0, Test will be displayed in-
stead of Expression 0 in the detailed results areas on the Main window.

Repeat step 3 to 5 to set expressions for all of the required output data numbers.

Additional Information

If you delete one of the expressions that is set for output data 0 through 7, the output numbers
for all expressions after the deleted expression will stay the same. However, the actual data
output will be output as though the list has been shifted forward for the number of expressions
that have been deleted.

To prevent data from being written to the wrong locations, use copy and paste to shift the ex-
pressions after the deleted number forward.

For details of the Data Output Area, refer to 2-3-12 Memory Allocation on page 2-228.
Example: If the Expression for Output 1 Is Deleted

Output Item Settings Data Output Destination (Data Output Area)
. Bit

Mo, | Zomment | Expression First word ”175 777777777 t 6”””””6”

0o Reference S5 U1SK RL: DATA1 (Reference SX)

1 Reference 5% 1.8% >

2 Reference an..  U1.8T +9

3 +10 DATA2 (Reference SY)
+11
+12 DATAS3 (Reference angle ST)

ﬁ Output 1 is deleted. +13
Output Item Settings Data Output Destination (Data Output Area)
. Bit

Mo, | Comrment |/Expressi0n Firstword ~  [-r---------momm oo

] Reference 5 115 15 to 0

1 (TTTTTTTTTTTET T 3 . *8 DATA1 (Reference SX)

? " Referencean. UTET T 49

g +10 DATA3 (Reference angle ST)
+11
+12
+13

The output numbers assigned to the
expressions remain the same, but the data
output location is shifted forward for data 3.

I Output Format (Fieldbus Data Output)

1 Click the Fieldbus Data Output 4 icon in the measurement unit list (flow).

2

In the item tab area, click Output format.
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3 Select the output format.

sOutput Zetting

Decimal output form :

* Fixed paint " Floating point

dineNJaula Aq Bunesiunwwo) g-z

Setting value
Setting item Description
ng ! [Factory default] P
* Fixed point
Data is output multiplied by 1,000.
.. For 123.456, it will be 0001E240 hex.
Decimal output * [Fixed point] ex .or ) W X
format * Floating point " Floating point
gp Data is output in floating point format.
ex.: For -123.4567,
it will be C2F6E979 hex.
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2-3-10 Setting Output Data (Numerical Values and Character Strings)

I Registering Processing Items

Register the processing items for data output in the measurement flow.

1 In the Main window, click Edit flow in the Toolbox Pane.

2 Click Result output (I/0) in the processing item tree.

=3 output result

Result output (14 O}

Result output (Message)

Data Output

Parallel Data Output

: -« Parallel Judgement Qutput

‘- [# Fieldbus Data Output

3 Click Append.
The Result output (I/0) processing item is added at the bottom of the unit list (flow).

H; | 0.Camera Image Input FH
& 1.5earch
a

%| 2 Advanced filter

nuwaa| 3 Result output {1/ 0)
L

4

4 Click Result output (I/O) & icon in the unit list (flow) or Set to set the output device and the

output data.
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I Setting the Output Device

Here, set a communication method when data is output.

1 Click Result output (1/0) & icon in the unit list (flow) or Set to set the output device and the
output data.
The Result output (1/0) setting window is displayed.

@ 1. Result output 1/ 0) o
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Outputsetting

MNo. Offset Data Type Data Value Title
0

oK Cancel

2 Click Output setting.
The Output setting window is displayed.

(sBuLyg Jayoeiey) pue sanjep [eaawn) eyeq indino Bumes gL-¢-z

Output device: | Mot =elected P

oK Cancel

3 Click ! at the right side of the Output device. Select Fieldbus.

Output setting

Qutput device: | Not selected

Serial(Ethernet)
Serial(R5-232C/422)
Fieldbus
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M Precautions for Correct Use

* The displayed output device is determined based on the selection of Communication

module in the System settings in the item tab.

» Executing measurements without an output device selected causes a failure (NG: No meas-

urement) in the judgment of the processing unit.

I Setting the Output Data

Here, set the data to output such as processing item data or fixed character strings.

1 In the item tab area, click Output data.
The Result output (I/0) setting window is displayed.

‘ {68 1. Result output (1/0) o
Output setting
~
No Offset Data Type Data Value Title
0
(@) —
/

o—{ ] T

00000000 |[ 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00000010 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00000020 (| 00 00 00 00 00 00 00 00 00 00 00 00 0000 00 00

00000030 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00000040 (| 00 00 00 00 00 00 00 00 00 00 00 00 0000 00 00
(b) — 00000050 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00000060 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00000070 (| 00 00 00 00 00 00 00 00 00 00 00 00 0000 00 00

00000080 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00000090 (| 00 00 00 00 00 00 00 00 00 00 00 00 0000 00 00

00000020 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00000000 (| 00 00 00 00 00 00 00 00 00 00 00 00 0000 00 00

00n000cn {| 00 00 00 00 00 00 00 NO_00 00 00 00 00 00 N0 00

oK Cancel (C)

a) Setting data display area

The No. (output number), Offset (indicating the byte position from the beginning), Data type
(integer, double, string), Data, Value, and Title (data description) are displayed in this area.

A value is displayed when a variable is assigned to data.
b) Output data display area

Contents in the output data display area in binary (hex) are displayed in this area.

c) Button

Button

Description

Moves the selected data up one position.

Moves the selected data down one position.

Insert

Adds new data to the selected data position.

Delete

Deletes the selected data. The following data moves up after the deletion.

Edit

difdEs

Edits the selected data.
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Button Description

L | Saves the current settings and returns to the previous view.
Discards the current settings and returns to the previous view.

2 In the list, select the output data number to set the output and then click Insert.
The following Output data editing dialog box is displayed.

dineNJaula Aq Bunesiunwwo) g-z

Output data editing
Data Type Data Title
J L | ™
String setting
Size: I 10 |
Character code: I 0 | E
‘When using language dependent characters, please specify the code page according to that language. IE;
»
e
‘ OK ‘ Cancel 5’
«Q
o
C
g
Setting value =
Setting item Description g
9 [Factory default] P =
* Integer ;2
Data type * Double Sets the data type. 3
e String 8
. . 5
There are two input methods."! =
[
Data — * Enter strings directly -
. . )
* Assign variables a
0
Title — Enters the description for data. 3
String settings Valid when String is selected in the “Data type”. é_
0104095 Sets the number of characters. é
Size (0] ’ The number of characters that can be output depends on the 2
wn
data size setting for the tag and tag-set settings in the PLC. =
Character
code [0] Sets the code page according to the language to be used.

*1.  Any arithmetic expression cannot be used. If it is used, it will be handled as character strings.

» Character code: Specify the following code page for each language.

Language Code page Language Code page Language Code page
. Chinese

Japanese 932 English 1252 (simplified) 936
Chinese

German 1252 French 1252 n 950
(traditional)

Italian 1252 Spanish 1252 Korean 949

Vietnamese 1258 Polish 1250

» The default 0 is no language-dependent letters in ANSI code page.
* If non-existing code page is selected, corresponding data is handled as invalid data (NULL).

3 Click E] at the right side of the Data type text box to select the data to output.
Integer, Double, or String are selectable.
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Data type

Description

Integer

Entered data is handled as four-byte data.

Allowable entering range is a range of signed INT.

When string variables are specified for data, character strings like digits which
can be converted into numerical values will be converted and output.When dec-
imal digits are included, they are truncated.Moreover, they are handled as “0” if
they are not convertible.

Double

Entered data is handled as eight-byte data.

The allowable entering range is a range of eight-byte floating decimal value.
When string variables are specified for data, character strings like digits which
can be converted into numerical values will be converted and output. Moreover,
they are handled as “0” if they are not convertible.

String

Entered data is set based on specified Size.

Example: Size is four and the entered data is ABCD.

ABCD — ABC+NULL

The number of allowable entering characters is up to 4,095.

If this limit is exceeded, nothing is displayed and output.

When NULL is included in the entered character string, the character string fol-
lowing NULL is not output.

The following escape sequence codes can be entered. The entered escape se-
quence codes are handled as fixed character strings.

\N: Carriage return, \r: Line feed, \t: Tab, \xXX: ASCII code specified by “XX”
(numerical value), \”: Double quotation mark, \\: Backslash

4 Enter data into Data text box.
Data that can be output with one data No. is a range only to be handled as one string.

1) When directly entering an output content into the Data text box.
A string enclosed with

” o«

(double quotation marks) handled as one string and the rest fol-

lowing it is not output.
Example: “AA"TEST — only “AA” is output.

2) In the case where assignment variable is assigned o data:

Directly enter a variable name (Scene variable: SC.™) or specify a variable in Variable

assignment window displayed by clicking Iﬁl

* Only one variable is valid for one data No.
Example: SC.A$+SC.B$ — Only SC.A$ is output.

« When a fixed string, e.g. AA, is entered before a variable, the subsequent variable is also
handled as a fixed string.
Example: AA+SC.AA& — “AA+SC.AA&”

* When “String” is selected in the “Data type” but “Integer” or “Double” is set to the varia-
ble, then the variable is converted to a string and then output.
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ssignment

eas
Variable assignment : SC.CCCS

E—

Variable name Type Type Comment
Do not assign

SCAAAR Scene Integer
SC.BBE# Scene Double
SC.DDD&{0) Scene Integer array
SC.EEE#(0) Scene Double array
SC.FFFS(0) Scene String array
SY MOJIRETSUS System String
SY.SYSTEM_A& System Integer
SY.5YSTEM_B& System Integer
SY.SYSTEM_C& System Integer
SY.SYSTEM_D& System Integer

Array element

5 Enter Title that indicates the content of output data.

6 When String is selected in Data type, the following items in String setting area also needs to be

set.

String setting

Size: 10
Character code 0

When using language dependent characters, please specify the code page according to that language.

Example:
1. Result output (1/ O)
No. Offset Data Type
0 0 Double
1 ng
2 18 Double
3 26 String
4 36 Integer
5

Data

SY.SYSTEM_A&

111.409385069345
alueo
1234

Value

Title

o e

00000000
00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000080
000000a0
000000b0
0000000

00 00 00 00 00 a0 65 40

I == 13 6f5d 33 da 5b 40 61 69 75 65 6 00

00 00 00 00 d2 04 00 00
00 00 00 00 0000 00 00
00 00 00 00 00 00 00 0O
000000 00 0000 0000
0000 000000000000
00 00 00 00 00 00 00 DO
00 0000 00 00 00 00 00
000000 00 0000 0000
00 00 00 00 0000 00 00
00 00 00 00 00 00 00 0O
00 00 00 00 00 00 00 00

00 00 0000 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 0000 00 00 00 00
00 00 0000 000000 00
00 00 00 00 00 00 00 00
00 00 00 00 00 0000 00
00 00 0000 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00

7 Click OK in the end of entering data to close the settings.
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2-226

Testing Communications

Here, check whether or not the EtherNet/IP communication settings are correct.

For the communication settings, refer to 2-3-7 Communication Specifications Settings on page 2-204.
If communications cannot be established after the setup, use the following procedures to check the
setting details and the communication status.

I Before Testing Communications

Here, Serial (Ethernet) - Normal (UDP) communication module is used as an example to describe the

procedures.

When checking the communication settings, stop the program on the external device such as a PLC.

I Checking Communication Settings

Use the following procedures to check whether or not the communication settings are correct.

& Usethe following IP address
P address:

Subnet mask:

n IP address automatically

Tnput fOutput setting

Input

Inputform
Output P address

Input port No

Output port No.

—— 4
“1] - | ¢-1:5ame number Input port No)

Setting

Qutput contral

Cutput period [ms]

Qutput time [ms] ©

Timeout [5] :

6.

1.

On the Main Window, select [Tool] — [System Settings].
In the tree view on the left, select [System Settings] -
[Communication] — [Ethernet Normal (xyz)]. (“xyz”
depends on the Communications Module.)

. Set the IP address of the sensor controller.

The default settings are as follows:
Address setting: 10.5.5.100
Address setting 2: 10.5.6.100

. On the Main Window, select [Tool] - [System Settings].

Select [System Settings] - [Communication] -
[EtherNet/IP] from the tree view on the left.

. Click the [Settings] tab.

. Set the output control.

Set whether to provide an interlock with the external
device such as a PLC when performing data output.

* Qutput Period

Set the cycle by which measurement results are output.
Set the value so that the interval is longer than the
output time and shorter than measurement interval.
Output time
Set the interval during which the GATE signal (the signal
that tells the external device such as a PLC when to
read the measurement results) is ON.
This interval must be longer than the cycle time of the
external device such as a PLC and the EtherNet/IP
packet interval (RPI). Set these values so that they
satisfy the following relationships:

RPI < Output time

GATE ON time = Output time

GATE OFF time = Output period — Output time
(The output period and output time are only valid when
output control is set to [None].)

This completes the Controller settings.
The external device such as a PLC settings are set next.
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I Checking the Communication Status

Use the ping command to check whether or not the sensor controller exists on the Ethernet network.
With it, check that the sensor controller IP address has been correctly set and is correctly connected
to the Ethernet network.

@ Additional Information

dineNJaula Aq Bunesiunwwo) g-z

The ping command uses the ICMP protocol to send a response request to a device connected
through an Ethernet network and determines the time required to respond to that request.

If you properly receive a response from the destination device, the network connection and net-
work settings are correctly set.

1 Connect the sensor controller and a computer with an Ethernet cable.
Set the high-order digits of the computer IP address to the same values as the sensor control-
ler and the low-order one digit to a different value.

<IP Address Setting Example>

Device Example
Sensor controller 10.5.5.100 (default)
Computer 10.5.5.101

suonediunwwo) 5U!186_|_ LL-€-¢

2 Open the Windows command prompt on the computer and perform the ping command.
At the > prompt, type ping, followed by a space and the sensor controller IP address, and then
press Enter.
Example:
C:\>ping 10.5.5.100

3 After a few seconds, Reply from followed by the IP address of the sensor controller (e.g.,
10.5.5.100) are displayed, it means that the sensor controller is connected to the Ethernet net-
work properly.

Example:
Reply from 10.5.5.100: byte=32
Time<1 ms TTL=128

If anything other than Reply from is displayed:

The sensor controller is not connected to the Ethernet network for some reason. Check the fol-

lowing.

 Are the high-order three digits of the IP addresses for the computer and the sensor controller
the same?

* Is the Ethernet cable correctly connected?

4 Use the ping command to check the communication status of the external device such as a
PLC as well.
After you have confirmed the communication status as described above, transmit a measure-
ment command to the sensor controller in practice to check the communication operations as
the Vision Sensor.
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2-3-12 Memory Allocation

This section describes the assignments of the Command Area for the input connection to the sensor
controller and the Response Area and Output Area for the output connection to the external device
such as a PLC.

Input Connection to the Sensor Controller (External Device such as
a PLC (Originator) to Sensor Controller (Target))

For the input connections to the sensor controller, specifies the control inputs, command codes, com-
mand parameters, and User Input Area, which are the Command Area parameters.

® Command Area

Set the first Bit
channel in
Name
Command |15 (14|13 |12|11 (10| 9 | 8 | 7 | 6 | 5| 4 |3 |2 |1 0
Area.
+0 E X S Control input
R E T E | (2 CH)
C X
L X E E
E P
R
+1 D
S
A
+2 Command
+3 CMD-CODE Code
(2 CH)
+4
+5
+6 Command
- CMD-PARAM parameters
(Max. 6 CH)
+8
+9
+10 User Input
——  User Input Area 0
+11 Area 0
+12 User Input
— User Input Area 1
+13 Area 1
+14 User Input
——— User Input Area 2
+15 Area 2
+16 User Input
—— User Input Area 3
+17 Area 3
+18
+19 User Input
—— 1 User Input Area 4
+20 Area 4
+21
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Set the first Bit

channel in

Command |15 |14 (13 (12|11 |10| 9 [ 8 |7 |6 |5 |4 |3 |2 |1 |0 Name

Area.

+22

+23 User Input

w24 User Input Area 5 Area 5

+25

Signal Signal name Function

EXE Command Execu- Performs a command. For details, refer to2-3-15 Command List
tion Bit on page 2-242.

DSA Data Output Re- Requests the next data output. For details, refer to2-3-9 Output
quest Bit Data Settings (Processing Item Registration) on page 2-216.

STEP Measure Bit Performs measurement one time.

XEXE Flow Command Instructs a command execution during the execution of the
Request Bit Fieldbus flow control.

Clears the error signal (ERR bit).
ERCLR Error Clear Bit The ERROR signal of the parallel interface and the ERR LED of
the indicator light are not cleared.
CMD-CODE Command Code Stores the command code.
CMD-PARAM Command parame- | Stores the command parameters.

ters

User Input Area 0

to5

User Input Area 0 5

This area is used that you write the data that you defined for the

sensor controller.

* Data type of User Input Area 0 to 3 is DINT. Data type of
User Input Area 4 to 5 is LREAL.

Output Connection to External Device such as a PLC (Sensor Con-
troller (Originator) to External Device such as a PLC (Target))

For output connections to the external device such as a PLC, execution results and output data from
the sensor controller are set. The execution results such as control outputs, command codes, re-
sponse codes, and response data are output to the Response Area, and the output data from the sen-
sor controller or the User Output Area is output to the Data Output Area.

@ Additional Information

The order in which data is stored depends on the manufacturer of the connected external de-
vice such as an external device such as a PLC.
For details, refer to A-1-1 Parameter Notation Examples for Command Control on page A-2.
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2-230

® Response Area

First chan- Bit
nel in Re-
Name
sponse 15(14 |13 |12 |11 |10 | 9 | 8 4 1 0
Area
X | X X B Control out-
E W | B c R U F | put
+0 R AU L u s L [(2CH)
R I S G N v G
TI|Y
G
A
+1 T
E
+2 Command
CMD-CODE Code
+3 (2 CH)
+4 Response
RES-CODE Code
+5 (2CH)
+6 Response
RES-DATA Data
+7 (2 CH)

@ Data Output Area

When the User Area is used, data set as the number of output data in the EtherNet/IP output speci-
fications are output followed by the data of the User Output Area. Therefore, the first channel of the

User Output Area will be changed according to the number of output data.

The following table indicates the mapping of the Data Output Area and User Output Area when Re-

sult Data Format 0 (32 bytes) is selected as the number of the output data.

First chan- Bit
nel in Data
Name
Output 1514 |13 |12 |11 |10 | 9 | 8 4 10
Area

+8

DATAG Output data
+9 0
+10

DATA Output data
+11 1
+12

DATA? Output data
+13 2
+14

DATA3 Output data
+15 3
+16

DATA4 Output data
+17 4
+18

DATAS Output data
+19 5
+20

DATAG Output data
+21 6
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First chan- Bit
nel in Data
Name
Output 15 13|12|{11|10| 9 | 8 [ 7 | 6 | 5| 4 |3 | 2|10
Area
+22
DATA7 Output data
+23 ’
+24 User Output
User Output Area 0 P
+25 Area 0
+26
User Output Area 1 User Output
+27 Area 1
+28 tput
User Output Area 2 User Outpu
+29 Area 2
+30 tput
User Output Area 3 User Outpu
+31 Area 3
+32
+33 User Output
User Output Area 4 serJulpu
+34 Area 4
+35
+36
+37
User Output Area 5 User Output
+38 Area 5
+39
Signal Signal name Function
C dC le-
FLG . omman omple Turns ON when command execution is completed.
tion Bit
Data Output Com-
GATE a ? . .pu om Turns ON when data output is completed.
pletion Bit
.. | Turns ON when command execution is in progress and turns
BUSY C dB Bit
orhmand Busy B OFF automatically when the execution was competed.
Turns ON when the overall judgment is NG. (The OR signal is
OR Overall judgment output only when the Output option is selected in the Adjust-
ment window.)
Turns ON when execution of an entered command during the
Flow Command ) . . .
XFLG Combletion Bit execution for the Fieldbus flow control is completed, i.e.
P XBUSY: ON to OFF).
XBUSY Flow Command Turns ON when an entered command is in execution during the
Busy Bit execution of the Fieldbus flow control.
XWAIT Flow Command Turns ON when a command can be entered during the execu-
Wait Bit tion of the Fieldbus flow control.
RUN Run Mode T}Jrns ON when the sensor controller is in Run Mode (with RUN
signal output checked).
Command Rece Turns ON when Measurement Bit (STEP) or Command Execu-
ACK tion bit P tion Bit is turned ON. Turns OFF after the command execution
was completed and either the STEP Bit or EXE Bit is OFF.
Turns ON when the sensor controller detects an error signal.
. In Multi-line Random-trigger mode, an error for each line is out-
ERR Error S |
fror sigha put to the ERR bit of each line. In the case of a system error
such as a fan error, it is output to the ERR bit on line 0.
CMD-CODE Command Code Returns the executed command code.
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2-232

Signal Signal name Function
RES-CODE Response Code Stores the response data for the executed command.
RES-DATA Response Data Stores the response data for the executed command.

Outputs the data set in the output processing item.
DATAO to 7 OutputdataOto 7 | When more than one processing item exists, data is overwritten
on this area by performing handshaking.

This area is used that the sensor controller writes the data that
User Output Area 0 | User Output Area 0 | you defined using Macro customize functions.

tobs to 5 * Data type of the User Output Area 0 to 3 is DINT. Data type
of the User Output Area 4 to 5 is LREAL.

Accessing Communication Areas Using Variables by NJ Series
Controllers

In Controllers of the NJ series, /0 memory addresses assigned to each communication area can be
accessed from the user program only via variables.
Follow the procedures below.

® Accessing with Network Variables

Customize and define variables based on the structure of each communication area of the sensor
controller. Use Sysmac Studio to define the variables.

For operations of Sysmac Studio, refer to Sysmac Studio Version1 Operation manual (Cat. No.
W504).

1 Define the data types for the variables.
Define the data types for the variables based on the structure of each communication area of
the sensor controller.

1) Definition of data type to access a signal
First, define the data type for a BOOL array to access the control signals and status sig-
nals.
Here, define the data type called U_EIPFlag.
Name of data type: U_EIPFlag
Kind of derived data type: Union

Name of data type Data type
U_EIPFlag UNION
F ARRAY[0..31]OF BOOL - Specifies an array of
BOOL data from 0 to 31.
w DWORD e 32-bit bit string data

2) Definition of data type for each communication area access
Define data types to access each communication area for the Command Area and Re-
sponse and Output Areas respectively.
Here, define two kinds of data type: S_EIPOutput and S_EIPInput.
3) ° Data type to access the Command Area
Name of data type: S_EIPOutput
Kind of derived data type: Structure
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Name of data type Data type
S_EIPOutput STRUCT
ControlFlag U_EIPFlag
CommandCode DWORD
CommandParam1 DINT
CommandParam?2 DINT
CommandParam3 DINT

The data type that was defined above (1)

32-bit bit string data
32-bit integer data
32-bit integer data
32-bit integer data

» Assignment example for the variable data type according to the Command Area.
For details, refer to Input Connection to the Sensor Controller (External Device such as a
PLC (Originator) to Sensor Controller (Target)) on page 2-228.
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Bit
15 14|13 12]1n]10]o]s][7]6]s]a|s]2]1]0

¢~ Control E
Flag Control Input ®
N
Command %
Code Control code 3
o
S EIP < Command Parameter 1 ;
Output Param1 <)
Q
Command Parameter 2 8
Param2 o
=}
Command Parameter 3
Param3
\J +9

» Data type to access the Response and Output Areas
Name of data type: S_EIPInput
Kind of derived data type: Structure

Name of data type Data type
S_EIPInput STRUCT
StatusFlag U EIPFlag e The data type that was defined above (1)
CommandCodeEcho |DWORD == 32-bit bit string data
ResponseCode DWORD e 32-bit bit string data
ResponseData DINT e 32-bit integer data
OutputData ARRAYI[0..7]JOF DINT == Specifies an array of DINT

data from O to 7.

» Assignment example for the variable data type according to the Response and Output
Areas.
For details, refer toOutput Connection to External Device such as a PLC (Sensor
Controller (Originator) to External Device such as a PLC (Target)) on page 2-229.
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Response Area

Bit
5143|1211 ]10]o]s][7]e|s]a]s]2]1]0
Status { +0 Control output
Flag +1
Command { +2 Command code
CodeEcho +3
Response { +4 Response code
Code +5
Response +6 Response data
Data +7
ﬁ]—piltp < Output Area
Bit
15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|O
+8 DATAO
+9
Output
Data _— :
+22 DATA7
\ +23

2 Define variables
Define variables to perform data links for data in each communication area through EtherNet/IP
communications.
For these variables, the data types defined in step 1 are used.

Network publish

attribute Data type Application

Variable Variable type

For data links for

EIPOutput Global variable Output S_EIPOutput the Command
Area

For data links for
EIPInput Global variable Input S_EIPInput the Response and
Output Areas

3 Export the variables defined by Sysmac Studio.
Export the defined variables to use on the Network Configurator.
An CSV file is created for exporting.

4 Set Network Configurator

1) Import the CSV file, which was exported by Sysmac Studio, to Network Configurator.
The imported variables are automatically registered as tags.

2) Configure the connections as shown below.

Originator device (External device such as a . .
Target device (Sensor controller) settings
PLC) settings 9 vice ( ) "9
Input tag set: EIPOutput Output tag set: Input101
Output tag set: EIPInput Input tag set: Output100

5 Access each communication area from user program
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The defined variables are used to access each communication area of the sensor controller as

shown below.

« Command Area

Signal name Variable name
EXE EIPOutput.ControlFlag.F[0]
STEP EIPOutput.ControlFlag.F[1]
XEXE EIPOutput.ControlFlag.F[8]
ERCLR EIPOutput.ControlFlag.F[15]
DSA EIPOutput.ControlFlag.F[16]

Command Code

EIPOutput.CommandCode

EIPOutput.CommandParam1
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Command parameter 1 )
Command parameter 2 EIPOutput.CommandParam2 ;
Command parameter 3 EIPOutput.CommandParam3 =
3
* Response Area §=>
o
g,_
Signal name Variable name S
FLG EIPInput.StatusFlag.F[0]
BUSY EIPInput.StatusFlag.F[1]
OR EIPInput.StatusFlag.F[3]
RUN ElIPInput.StatusFlag.F[4]
ACK ElIPInput.StatusFlag.F[5]
XFLG ElIPInput.StatusFlag.F[8]
XBUSY ElIPInput.StatusFlag.F[9]
XWAIT EIPInput.StatusFlag.F[10]
ERR EIPInput.StatusFlag.F[15]
GATE EIPInput.StatusFlag.F[16]
Command Code EIPInput. CommandCodeEcho
Response Code EIPInput.ResposeCode
Response Data EIPInput.ResposeData

* Qutput area

Signal name

Variable name

Output data 1

EIPInput.OutputData[0]

Output data 8

EIPInput.OutputData[7]

@ Specify the /0 memory addresses to access each communication area
By setting AT specifications to variables, assigned destination to each communication area can be

specified in the unit of the /O memory address.

1 Setting the tag sets (by Network Configurator)
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Directly specify the tag names in the PLC by using the I/O memory addresses that each com-
munication area is assigned to. (The output tags are specified for the input connections to the
sensor controller and the input tags are specified for the output connections to the PLC.)

Setting example

Tag kind Assigned I/0O memory address
Output tag DO
Input tag D100

2 Setting Variables (by Sysmac Studio)
Define variables with AT (assigned destination) specifications to the I/O memory addresses as-
signed to each communication area as shown below.

Setting example

Variable AT specification
D0.0

DO0.1

D0.15

D1.0

o0 |T|®

3 Setting Connections
Configure the connections as shown below.

Originator device (PLC) settings Target device (Sensor controller) settings
Input tag set: DO Output tag set: Input101
Output tag set: D100 Input tag set: Output100
. Variables Used to Access the Command Area in the external
Command Area (External device such as a PLC Output Tag DO0) device such as a PLC from the User Program
1/0 memory Settings
address 15 eeesees 1 0 Variable name AT o
Do ERCLR | weeeees [ ster | exe specification| D3ta type
ot e DSA a (Assigned to the EXE signal.) D0.0 BOOL
: : b (Assigned to the STEP signal.) DO.1 BOOL
¢ (Assigned to the ERCLR signal.) DO0.15 BOOL
d (Assigned to the DSA signal.) D1.0 BOOL
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I/0 Signals

The following tables list the signals used to control I/O for EtherNet/IP.

I Input Signals

ON/OFF timing

Signal Signal name Function
OFF to ON ON to OFF
The u.ser (PLC) turns' The user (PLC)
this signal ON when is- . S
) . switches this signal
The u.ser (PLC) turn§ suing a comman.d (in- from ON to OFF when
Command Re- | this signal ON when is- | struct the execution) to
EXE i . the sensor controller
quest Signal suing a command to the | the sensor controller
turns the Command
sensor controller. based on the command Completion (FLG) sig-
code and command pa- .
nal ON."
rameters.
e The user (PLC) turns
this signal ON when
requesting the meas-
urement data to out-
*3
During handshaking, put externally. = -
the user (PLC) issues * This DSA signal is
this signal to the sensor turned _ON atthe
controller to request to _sl_gme tITSeTTESPt)he
rigger or
output externally the
Y Command Request | The user (PLC)
measured results per- . L
DSA (EXE) signal switches this signal

(Used only for

handshaking

output control)

Data Output
Request Signal

formed in the measure-
ment flow.

When this signal is ON
while an Output Unit in
the measurement flow
is performed, the sen-
sor controller outputs
the data of the process-
ing item.

switches from OFF to
ON.

When more than one
Output Units is used
to output more than
eight data, turn ON
this DSA signal again
after the GATE signal
for the first data out-
put turns OFF.

For details, refer to
2-3-18 Timing Chart
on page 2-252.

from ON to OFF when
the sensor controller
turns the GATE signal

ON."™

ERCLR

Error Clear Bit

Clears the error signal
(ERR bit).

The ERROR signal of
the parallel interface
and the ERR LED of
the indicator light are
not cleared.

The user (PLC)
switches the signal from
OFF to ON when the
Error (ERR) signal from
the sensor controller is
turned OFF.

This signal is turned
OFF when the user
(PLC) detected the Er-
ror (ERR) signal turned
OFF.
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2 Methods for Connecting and Communicating with External Devices

ON/OFF timing

Signal Signal name Function
OFF to ON ON to OFF
This is turned on when Th(.a user (PLC.) L .
a command will be per switches the signal from | This signal switches
. p OFF to ON when it in- from ON to OFF when
Flow Com- formed while PLC Link,
XEXE . structs an entered com- | the Flow Command
mand Request | Fieldbus, or parallel . . . .
mand execution during | Completion (XFLG) sig-
flow control are per- i .
formed the execution of the nal is turned ON.
’ Fieldbus flow control.
This signal turns ON
from the PLC) to per- The user (PLC)
. form measurement after | switches this signal
This is turned on when -
Measurement ) confirming that the from ON to OFF after
STEP . measurements will be . ]
Trigger BUSY signal and the detecting that the sen-

performed.

Command Execution
Completion (FLG) sig-
nal have turned OFF.

sor controller turned the
BUSY signal ON.

*1.  If the Command Request (EXE) signal does not switch from ON to OFF within 10 seconds after the Com-
mand Completion (FLG) signal was turned ON, a timeout error will occur, and the FLG signal is forced to be

turned OFF.

*2.  If the Data Output Request (DSA) signal does not switch from OFF to ON within the time set at the “Time-
out” in the settings after the Data Output Completion (GATE) signal turned ON, a timeout error will occur and
the measurement data prepared for output will be discarded.

*3. If the Data Output Request (DSA) signal does not switch from OFF to ON within the time set at the “Time-
out” in the settings after the measurement processing started by the Measurement Trigger (STEP) signal or
the Command Request (EXE) signal turned ON, a timeout error will occur and the measurement data pre-
pared for output will be discarded.

I Output Signals

ON/OFF timing

Signal Signal name Function
OFF to ON ON to OFF
This signal indicates This signal turns ON
that external inputs when the sensor con-
such as commands troller receives a com- The signal turns OFF
BUSY Busy cannot be accepted. Is- | mand from the user when the command ex-
sue a command when | (PLC). (After the EXE | ecution is completed.
this signal is OFF. signal switches from
*172"3 OFF to ON.)
This signal is turned
The sensor controller The signal turns ON 'S signatis
L . OFF when the user
Command Ex- | uses this signal to in- when the sensor con- (PLC) switches the
FLG ecution Com- | form the PLC that com- | troller completes execu-
. . . . Command Request
pletion mand execution has tion of a received com-

been completed.

mand.

(EXE) signal from ON
to OFF.

2-238
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2 Methods for Connecting and Communicating with External Devices

Signal

Signal name

Function

ON/OFF timing

OFF to ON ON to OFF
* Without handshaking
The signal turns ON
when the sensor con-
troller performs the |« Without handshaking
The signal informs the Output Unit " in the The signal turns OFF
PLC of the timing to measurement flow after the Output Time
load output data. and is ready for the set in the settings
Data Output “ON” of this signal indi- da.ta output. . ha_s passed. .
. cates that the sensor * With handshaking * With handshaking
GATE Completion . ) . o .
Sianal controller is outputting The signal turns ON This signal is turned
g the data. when the sensor con- OFF when the user
The user (PLC) starts to troller performs the (PLC) switches the
load the data when the Output Unit *4 in the Data Output Request
signal turns ON. measurement flow (DSA) signal from
and is ready for the ON to OFF.
data output and the
Data Output Request
(DSA) signal is ON.
The signal indicates
that the sensor control-
ler detects the following
errors. The signal turns OFF
For details of the errors, | The signal turns ON if when the error is fixed
ERR Error Signal refer to Error Messages | the sensor controller and the user (PLC)
and Troubleshooting in | detects an error. turns the Error Clear
the Vision System (ERCLR) signal ON.
FH/FHV Series User's
Manual (Cat. No.
Z2365)..
The signal t ON
. - © signartumns The signal turns OFF
The signal indicates when the sensor con- when the sensor con
RUN Run Mode that the sensor control- | troller is in Run Mode troller is not in Run
ler in RUN Mode. (with RUN signal Mode
output checked). '
. The signal indicates the | The signal turns ON The signal turns OFF
Overall judg- ) ) )
OR ment overall judgment re- when the overall judg- when the overall judg-
sults. ment is NG. ment is OK.
The signal indicates
that dis re-
6.1 acommand 1S re_ The signal is turned ON | The signal switches
ceived. Even BUSY is .
when Measure Bit from ON to OFF after
Command Re- | not output due to a .
ACK cetion heavy load. it surely de (STEP) or Command the execution complet-
P tects’;he o Ietioz | Execution Bit (EXE) is | ed and eitner the STEP
P received. Bit or EXE Bit is OFF.
the command process-
ing execution.
. - The signal is turned ON | The signal is turned
The signal indicates
when a command per- | OFF when the Flow
Flow Com- that a command per-
mand Execu formed during execu formed has been com- | Command Request
XFLG tion Comble tion of the Figldbus flow pleted (XBUSY switch- | (XEXE) signal switches
. P ed from ON to OFF) form ON to OFF during
tion control has been com-

pleted.

during execution of
Fieldbus flow control.

the execution for the
Fieldbus flow control.
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2 Methods for Connecting and Communicating with External Devices

2-240

. . . ON/OFF timing
Signal Signal name Function
OFF to ON ON to OFF
The signal switches
The signal switch
The signal indicates © signal swifehes from ON to OFF when a
from OFF to ON when a .
that a command en- command execution en-
Flow Com- : command entered dur- .
XBUSY .. | tered during the execu- | . . tered during the execu-
mand Busy Bit | . ing the execution for the | . .
tion of the Fieldbus flow . . tion of the Fieldbus flow
. . Fieldbus flow control is
control is in execution. ) . control has been com-
in execution.
pleted.
The signal indicates The signal switches This signal switches
that a command en- from OFF to ON when a | from ON to OFF when a
XWAIT Flow Com- tered can be accepted command can be input | command cannot be
mand Wait Bit | during the execution of | during the execution of | entered during the exe-
the Fieldbus flow con- the Fieldbus flow con- cution of the Fieldbus
trol. trol. flow control .

*1.

*2.

*3.

*4.,

Because the BUSY signal OFF time is short, the BUSY signal may appear to remain ON during continuous
measurement, the sensor controller accepts the Command Request (EXE) signal only when the End Contin-
uous Measurement command is performed.
This will not be detected while commands received through any other protocol are processed. (Ex.: This sig-
nal remains OFF during measurement with the STEP signal in the Parallel communications.) If you use
more than one protocol and need to detect command execution, use the BUSY signal in Parallel communi-

cations.

“ON” of this signal does not mean that a command is currently performed. To check whether a command is
being executed, refer to the Command Execution Completion (FLG) signal.
This occurs when the measurement flow is performed in order from the top and the Output Unit is executed,
not at the moment when measurement execution was completed.
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2-3-14 Output Items

Measurement Results for which Output is Possible (Fieldbus Data
Output)

The following data can be output using the processing items related to the Result Output.
Measurement values are also referred using processing units such as expressions.

dineNJaula Aq Bunesiunwwo) g-z

Measurement
. " Character string Description
items
Judgment JG Judgment result
DataOto7 D000 to D007 Results of expressions set for output data 0 to 7.

I External Reference Tables (Fieldbus Data Output)

By specifying a number, the following data can be referred using control commands or processing

swy| INdINQ 1-¢-Z

items having a set/get processing unit data function.

Number Data name Set/Get Data range

0: No judgment (unmeasured)
0 Judgment Get only 1: Judgment result OK
-1: Judgment result NG

* ASCII:-999,999,999.9999 to

5to 12 DataOto 7 Get only 999,999,999.9999
e Binary: -2,147,483.648 to 2,147,483.647
0: Fixed point

150 Output type Set/Get xec poin

1: Floating point
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2-3-15 Command List

This section describes the commands used in EtherNet/IP.

A command with command words in the Command Area first channel can be performed in both tag
data link and message communications.

A command without command words in the Command Area first channel can be performed only in
message communications.

For details of commands in tag data link, refer to A-1-4 Command Details for PLC Link, EtherNet/IP,
EtherCAT, and PROFINET on page A-16.

® Execution Commands

First word in Response
Area Function Reference
+3 +2
0010 1010 Performs measurement one time. page A-16
0010 1020 Performs continuous measurement. page A-16
0010 1030 Ends continuous measurements. page A-17
0010 1040 Performs test measurement for the specified unit. page A-17
0010 2010 Clears all measurement result values. page A-19
0010 2020 Clears the data output buffer. page A-19
0010 3010 S:r\]/:jrt:;jn(t::orlrlzr:t system data and scene group data in the page A-21
0010 4010 Registers the model again. page A-22
0010 5010 Shifts the image display position by the specified amount. page A-23
0010 5020 Zooms the image display in or out by the specified factor. page A-23
0010 5030 tliztil':lrdnesf;:(; Szzlsé/- position and display magpnification to page A-24
0010 7010 Copies the scene data. page A-25
0010 7020 Deletes the scene data. page A-25
0010 7030 Moves the scene data. page A-26
- - Registers the specified image data as a registered image. page A-28
0010 8020 :_nc::;j:.the specified registered image as the measurement page A-29
0010 9010 Returns an entered text string without changing it. page A-29
- - Adds a user account to a specified group ID. page A-30
- - Deletes a specified user account. page A-31
Delete all user accounts with the specified group ID. If UGO
- - is specified for the group ID to be deleted, delete the user page A-32
account other than the specified user.

0010 8010 Sr:?tng)r?es to the start of the measurement flow (processing page A-33
0010 FO010 Restarts the sensor controller. page A-33
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® Commands to Get Status

N
&
%)
o
3
3
c
3,
First word in Response §.
Area Function Reference t§_
<
+3 +2 m
0020 1000 Gets the current scene number. page A-34 3
0020 2000 Gets the current scene group number. page A-34 E
0020 4000 Gets the number of the layout that is currently displayed. page A-35 T
0020 5010 Gets the_r?um_ber of the Unit that is currently displayed in page A-36
the specified image display window.
0020 5020 Gets the-s.ub-.lmage n.umber that is currently displayed in page A-36
the specified image display window. o
0020 5030 Gets the image mode for the specified image display win- page A-37 ;
dow. )
o
. - ; il S
0020 7010 G.ets.the input status (prohibited/permitted) for the Commu page A-38 S
nications Modules. 3
- . -
0020 7020 Get§ the output status (prohibited/permitted) to an external page A-38 &
device.
0020 8010 Gets the ON/OFF status for the specified parallel 1/0 termi- page A-39
nal.
0020 8020 Gets th(.e ON/OFF status of all parallel terminals except for page A-41
DI terminals.
0020 8030 Gets the ON/OFF status of all parallel DI terminals. page A-43
ts th for th t tly |
) ) Qe s the user name for the user account currently logged page A-45
in.
- - Gets the group ID for the account currently logged in. page A-45
0020 A000 Gets the current state of the operation log. page A-46
® Commands to Set Status
First word in Response
Area Function Reference
+3 +2
0030 1000 Switches to the specified scene number. page A-47
0030 2000 Switches to the scene group with the specified number. page A-47
0030 4000 Sets the layout number and switches the image. page A-48

h f th i isplay in th ified im-
0030 5010 Sets t' e numt?er of the Unit to display in the specified im page A-49
age display window.

ts th f th -i to display in th ifi
0030 5020 _Se S e. numbelj of the sub-image to display in the specified page A-49
image display window.

Sets the image mode for the specified image display win-

0030 5030 A-50
dow. page
0030 7010 Permits/prohibits inputs to the Communications Modules. page A-51
0030 7020 Permits/prohibits outputs to external devices. page A-51
0030 8010 :aelts the ON/OFF status of the specified parallel 1/0 termi- page A-52
0030 8020 Sets the ON/OFF status of all parallel terminals except for page A-54

DO terminals.
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2-244

First word in Response
Area Function Reference
+3 +2
0030 8030 Sets the ON/OFF status of all parallel DO terminals. page A-56
- - Switches the currently logged in account. page A-58
0030 A000 Sets the state of the operation log. page A-59
® Commands to Read Data
First word in Response
Area Function Reference
+3 +2
0040 1000 Gets the specified processing unit data. page A-60
- - Gets the date and time. page A-61
- - Gets the sensor controller version information. page A-62
- - Gets settings related to image logging. page A-63
- - Gets the image logging folder name. page A-65
- - Gets the data logging folder name. page A-65
- - Gets the screen capture folder name. page A-66
i i Saei;[:;he prefix for the file name in which logged images are page A-66
0040 4050 Gets the conditions set for data logging. page A-67
0040 4060 Gets the parallel DI terminal offset data that is set. page A-67
® Commands to Write Data
First word in Response
Area Function Reference
+3 +2
0050 1000 Sets the specified unit data. page A-68
- - Sets the date and time. page A-69
- - Changes the settings related to image logging. page A-70
- - Sets the name for the image logging folder. page A-71
- - Sets the name for the data logging folder. page A-71
- - Sets the name for the screen capture folder. page A-72
i i S:\tse;r.le prefix for the file name in which logged images are page A-73
0050 4050 Sets the data logging conditions. page A-73
0050 4060 Sets the parallel DI terminal offset data. page A-74
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® File Load Commands

First word in Response

Area Function Reference
+3 +2

- - Loads the scene data. page A-75

- - Loads the scene group data. page A-75

- - Loads the system data. page A-76

- - Loads the system + scene group 0 data. page A-76

® File Save Commands
First word in Response
Area Function Reference
+3 +2

- - Saves the scene data. (p.578)

- - Saves the scene group data. (p-580)

- - Saves the system data. (p.586)

) ) Saves the image data stored in the the sensor controller's (0.539)
memory.
Saves all image data in the sensor controller's memory with

i i ifz format in external storage. (p-502)

- - Saves the last logging image. (p.543)
Saves the system + scene group 0 data that is currently

) ) used by the sensor controller in a file. (p-504)

- - Captures the screen. (p-520)
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2 Methods for Connecting and Communicating with External Devices

2-3-16 Command Response Processing

2-246

About control command response processing, the following timing chart describes the ON/OFF timing
of signals related to commands to be input.

@ Timing Chart for Command Execution

The Command Request (EXE) signal is used as the trigger to input and execute various com-
mands such as measurement execution stored in advance in the external device (such as a PLC)
memory.

The Command Completion (FLG) signal turns ON when execution of the control command is com-
pleted. Use this as the trigger to turn OFF the Command Request (EXE) signal.

(

o
z

Command Code
(CMD-CODE) OFF

Command Area| Command Parameter
(CMD-PARAM) OFF

A5)

e

27

Command Execute ON
\_ (EXE) signal OFF

D ——— ~ Specified time in the time out setting.

Command Code
(CMD-CODE)  off

©

Busy 2
(BUSY) signal OFE

Control command is running. —=)) %
_

>

Command Reception
(ACK) signal

OFF

Response Area

o
z

Response Code
(RES-CODE) OFF

>

o
z

Response Data
(RES-DATA) OFF

>

|

|_| (6)
(ft)

o
z

Command Completion
\_ (FLG) signal  5pp

[N S S U I S R (P ———

—
NG R | (P R
=
-

*1: A timeout error will occur if you do not turn off the Command Execution (EXE) signal within 10
seconds after the Command Completion (FLG) signal is turned ON.
Command Completion (FLG) signal and BUSY signal will be forcefully turned OFF.

*2: Busy (BUSY) signal is automatically switched ON to OFF when the command execution is completed.

(1) The external device such as a PLC sets the command code and command parameters.

(2) After checking that the BUSY signal and the Command Completion (FLG) signal have turned OFF, the
PLC turns ON the Command Request (EXE) signal again to instruct the sensor controller to perform it.

(3) When receiving the instruction the sensor controller performs the command and turns ON the ACK
signal and the BUSY signal.

(4) When completing the execution, the sensor controller sets the command code, response code, and
response data.
The Command Completion (FLG) signal is turned ON.

(5) The PLC (user) turns OFF the Command Request (EXE) signal when the Command Completion
(FLG) signal turns ON.

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)



2 Methods for Connecting and Communicating with External Devices

(6) When detecting that the Command Request (EXE) signal is OFF, the sensor controller automatically
turns OFF the Command Reception (ACK) signal and the Command Completion (FLG) signal auto-
matically.

® Continuous Measurement Command (Without handshaking)

Continuous execution is used to repeatedly execute measurement by starting the next measure-
ment operation (image input and measurement processing) as soon as single measurement opera-
tion (image input and measurement processing) is completed.

Continuous measurement is started when the Start Continuous Measurements command is exe-
cuted and ended when the End Continuous Measurements command is executed.
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( ON End Command
'
Command Code OFF:>< Start Command for Continuous Measurement ><for Continuous Measurement

ON

X<

Command Command Parameter
Area OFF

5 (12)

-
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Timeout

1=
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|
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|

Command Reception
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OFF
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Response
Area

(13)
Command Completion
(FLG) signal

i

i
i
!
6

OFF
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(OR) signal OFF

[
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!

1

1

1
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1

| 1
1

4

) @2 @3) (4)6)

>

XX

® O

PN NG i X U P i I A P,
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(

*1: A timeout error will occur if you do not turn off the Command Execution (EXE) signal within 10
seconds after the Command Completion (FLG) signal is turned ON.
Command Completion (FLG) signal and BUSY signal will be forcefully turned OFF.

*2: Busy (BUSY) signal is automatically switched ON to OFF when the command execution is completed.

<Operation to Start Continuous Measurement>

(1) The PLC (user) sets the Start Continuous Measurements command code.

(2) After checking that the BUSY signal and the Command Completion (FLG) signal have turned OFF, the
PLC turns ON the Command Request (EXE) signal again to instruct the sensor controller to perform it.

(3) When completing the preparations for continuous measurement, the sensor controller sets the com-
mand code and response code. when preparations for continuous measurement have been complet-
ed.

(4) The Command Completion (FLG) signal is turned ON.

(5) The PLC (user) turns OFF the Command Request (EXE) signal when the Command Completion
(FLG) signal turns ON.
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(6) After detecting that the Command Request (EXE) signal has turned OFF, the sensor controller starts
continuous measureent and turns ON the Command Reception (ACK) signal and the BUSY signal.

(7) The Command Completion (FLG) signal is automatically turned OFF.
<Operation to End Continuous Measurement>
(8) The PLC (user) sets the End Continuous Measurements command code during execution of continu-

ous measurement by the Start Continuous Measurements command.

(9) The Command Request (EXE) signal is then turned ON and the instruction is sent to the sensor con-
troller.

@ Additional Information

Continuous measurement is not ended in the middle of measurement.
When the End Continuous Measurements command was executed, continuous measurement
is ended after the measurement in execution was completed.

<Ending Continuous Measurement>

(10)  When receiving the instruction, the sensor controller stops continuous measurement and turns OFF
the BUSY signal.

(11)  After setting the command code and response code, the sensor controller turns ON the Command
Completion (FLG) signal.

(12)  When detecting that the Command Completion (FLG) signal turns ON, the PLC (user) turns OFF
the Command Request (EXE) signal.

(13)  After detecting that the Command Request (EXE) signal has turned OFF, the sensor controller auto-
matically turns OFF the Command Reception (ACK) signal and Command Completion (FLG) signal
automatically.

M Precautions for Correct Use

» The measurement during continuous measurement is given priority. Therefore, display of the
measurement results (total judgment, images, judgment for each processing unit in the flow
display, and detailed results) may sometimes not be updated.

* When continuous measurement is ended, the measurement results from the last measure-
ment will be displayed.

® Performing Measurement wit the STEP Signal

In addition to inputting and executing the Command Request (EXE) as a trigger, the Measurement
Trigger Execute (STEP) signal can be used to perform measurement.
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-

N
&
Measurement ON o
Command Area Trigger Execute o
(STEP) signal  oFF 3
i i c
: : 3.
ON ! L ,8,
Busy (BUSY) signal | | I_ 5
¥ { )sig OFF — . @
Pl ! g
ON | l o
Response Area Command Reception E E E 5
(ACK) signal OFF ' | ' =
1 : : : I S_D._
A P 3

Overall judgment ON E : E :,

(OR)signal g E ' E L

1 3

(

(1)  While the ACK signal is OFF, measurement starts by the rising edge of the Measurement Trigger Exe-
cute (STEP) signal.

(2) The starting measurement turns ON the ACK signal.

(3) The Measurement Trigger Execute (STEP) signal is turned OFF when the ACK signal turns ON.

(4) The Overall Judgement (OR) signal is output when measurement is completed.

(5) The ACK signal is turned OFF when the measurement flow is completed.

(6) When the measurement flow ends and the measurement execution bit (STEP) is OFF, the processing
acceptance (ACK) signal turns OFF.
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2-3-17 Data Output

This section describes the ON/OFF timing for signals related to measurement data output after meas-
urement completion using the following timing chart.

® Without handshaking

Data Output Data Output
Unit execution Unit execution
o ¢ ¢
1 1
T
: :4—», f :
v First . 1 Second
1 g dataoutput! ' 1 dataoutput _
- - &
Response Area Result Completion ON . :
P (GATE) signal : :
OFF " T
1 1
1 1
ON b —
Data Output Area OutputdataOto 7 ! . The data is overwritien by
(DATAO to DATAT7) OFF 1 ! the second data output.
! :
(1) )

*1, *2: Data is output at the set output period™! and for the set output time."2
After the data is output, the GATE signal is turned ON and the data is held for the data output time.

(1) The sensor controller outputs data when the Output Unit (Fieldbus Data Output Unit / Result output
(I/0) Unit) starts execution.

(2) Data is output each time that the Output Unit is performed for the second time or other Output Unit
is performed. In that time, the output data for the first time is overwritten.

M Precautions for Correct Use

» To receive all the output data, set [Output control] to [Handshaking], and then output data.
For details, refer to Setting the EtherNet/IP Output Specifications on page 2-207, and Output
Format (Fieldbus Data Output) on page 2-218.

« If any part of data is missing on the external device (such as a PLC) side, or the GATE signal
is not output from the FH sensor controller, set Measurement priority to Lower the priority of
the measurement process. Note that the measurement time becomes longer with this setting.
For details, refer to Setting the Status at Startup Startup Settings in the Vision System
FH/FHV Series User's Manual (Cat. No. Z365)
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@ With handshaking

The Result Completion (GATE) signal switches from OFF to ON when the PLC (user) switches the
Result Set Request (DSA) signal from OFF to ON.

At that time, data that is possible to output will be output.”

The PLC (user) switches the DSA signal from ON to OFF under the conditions whether it has re-
ceived the output data and the Result Completion (GATE) signal has been turned ON.

In the case where multiple Output Units perform the data output, the PLC (user) turns the Data
Output Request (DSA) signal ON again to instruct it to output the following data, when the sensor
controller switched the Data Output Completion (GATE) signal from ON to OFF.
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*1: Data prepared for output which an Output Unit has been already performed in the measurement flow.

The external device such as a PLC turns ON the

) ) Result Set Request (DSA) signal at the same
Output Unit ~ Output Unit time as the STEP or Command Request (EXE)
execution execution signal and waits for the first output data.

The external device such as a PLC reads the
data when the Result Completion (GATE)
' i signal turns ON and it turns OFF the Result Set

Wait for the first ~ Wait for the second Request (DSA) signal.

The EXE signal is turned ~ Outputdata. oulputdata.
ON at the same time.

Data Output ON \

(] *
' '
' '
' '
' '
' '

ndino ejeq /1-¢-

The external device such as a PLC turns ON the
Result Set Request again when the Result
Completion (GATE) signal turns OFF and waits
for the second data output.

SV
Request J E‘_ The sensor controller automatically turns OFF
(DSA) signal OFF v = the Result Completion (GATE) signal when it
VAN SN detects that the Result Set Request (DSA)
l_ signal has turned OFF.
ATE) signal OFF !

"
'
'
'
T
'
:
ol

>< First data ou tout >< Second data output

0 @OWE  ©

*1 A timeout error will occur if any of the following states continues for longer than the timeout time.
« If the DSA signal is not turned ON after a certain time elapses from when the Output Unit was executed. (Turn ON the DSA
signal at the same time as the measurement trigger command.)
« If the DSA signal is not turned OFF after a certain time elapses from when the GATE signal turns ON.

OQutput data O to 7 ON
(DATAOQ to DATA7) o

Result ON E L
Com letion : E

(1) The PLC (user) turns ON the Command Request (EXE) signal and the Data Output Request (DSA)
signal at the same time. The output data for the first Output Unit (Fieldbus Data Output Unit / Result
output (I/0O) Unit) can be surely received.

(2) The sensor controller performs the Output Unit in the measurement flow. Since the Data Output Re-
quest (DSA) signal is ON after the data is written, the Data Output Completion (GATE) signal be-
comes ON.

(3) The PLC (user) reads the data when the Result Completion (GATE) signal turns ON and it turns
OFF the Result Set Request (DSA) signal.

(4) The sensor controller automatically turns OFF the Result Completion (GATE) signal when it detects
that the Result Set Request (DSA) signal has turned OFF.
(5) If there is more than one Output Unit in the measurement flow, the PLC (user) turns ON the Data

Output Request (DSA) signal when the Data Output Completion (GATE) signal turns OFF, and then
it waits for execution of the next Data Output Unit.

(6) When the next Data Output Unit is executed, the GATE signal turns ON and the data is output. Re-
ceive the second output data and then repeat steps 3 to 5, above.
Repeat steps 3 to 5 for any other data outputs.
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2-3-18 Timing Chart

2-252

This section describes the ON/OFF timing for signals related to the sequence of operation from control
command input until measurement data output after measurement completion using the following tim-

ing chart.

® Example 1: Inputting a Measurement Trigger after Switching a Scene with-
out Handshaking

Command
Area

Response
Area

Data Output Output Data
Area (DATA) OFF

(1

)

©)

(4)
®)

(6)

(7)

(8)

~

o
z

Command Code Select Scene command Measurement command

OFF

Command Parameter Scene No.

OFF

o
z

Select Scene command
is running.

217

Command Execute
\_ (EXE) signal opp

Measurement command oy
is running.

2

-

(’

@]
z

.....-..,
c

N
bt
—_

Busy
(BUSY) signal

T
|
r

.

Command Reception
(ACK) signal  opp

o
z

-

'O 'SP P AP AP R ———

2]

Command Completion ON
(FLG) signal OFF

Data Output Completion ON
\_ (GATE) signal OFF

NG

8) 1 (10)

Output Unit is executed.

ON

=
=z
3

*1: A timeout error will occur if you do not turn off the Command Execution (EXE) signal from external device
such as a PLC (master) within 10 seconds. Then Command Completion (FLG) signal and Busy (BUSY)
signal will be forced to turn off.

*2: Busy (BUSY) signal is automatically switched ON to OFF when the command execution is completed.

The external device such as a PLC sets the command code and command parameters for the
Switch Scene.

Next, confirm that the BUSY signal and the Command Completion (FLG) signal have turned OFF
and then turn ON the Command Request (EXE) signal. A request is sent to the sensor controller.
The sensor controller turns ON the Command Reception (ACK) signal and BUSY signal and
switches the scene when the request is received.

The Command Completion (FLG) signal is turned ON when the scene switching is completed.

The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion
(FLG) signal is switched from OFF to ON.

After detecting that the Command Request (EXE) signal has turned OFF, the sensor controller auto-
matically turns OFF the Command Reception (ACK) signal and Command Completion (FLG) signal.

The measurement command code and command parameters are set from the external device such
as aPLC.

The Command Request (EXE) signal is turned ON to execute the measurement command.
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@ Additional Information

To execute a measurement trigger after changing the scene, first confirm that the Command
Completion (FLG) signal and the BUSY signal that turned ON for execution of the Select Scene
command have turned OFF.

Also, if the BUSY signal is ON for too little time and the external device cannot read it, increase
the time that the BUSY signal is ON for changing scenes so that the external device can read
the ON state. To do this, change theAdd time setting for the Scene switch time.

Refer to Setting the Conditions That Are Related to Operation during Measurement in the
Vision System FH/FHV Series User's Manual (Cat. No. Z365).
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(9) The sensor controller turns ON the Command Reception (ACK) signal and BUSY signal and per-
forms measurement processing when the request is received.

(10)  The Command Completion (FLG) signal is turned ON when the measurement processing was com-
pleted.

(11)  The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion
(FLG) signal turns ON.

(12)  When the sensor controller detects that the Command Request (EXE) signal is OFF, it automatically

turns OFF the Command Reception (ACK) signal and Command Execution Completion (FLG) sig-
nal.

MeyQ Buiwil 8l-¢-z

@ Example 2: Inputting a Measurement Trigger after Switching a Scene with

Handshaking
-~ ON
Command Code Select Scene command >< Measurement command
OFF:\/I i :
Command Parameter ON :>< Scene No. ><
Command OFF 1 i (14)
Area : " © | T -
Command Execute ON H Select Scene command o : Measurement command et
. 1 is running. v ! is running. -‘
(EXE) signal OFF ; o s E
E h E :. E h (1) D
Data Output Request  ON 1 " D 1 l*—". o
(DSA) signal OFF I E \ : . | .“ 1
- i [ . i n ! ]
A RTC! O L
( Busy N w1 e
(BUSY) signal OFF—:—é— ‘_;_;_E_ ‘: '
Command Reception ~ ON E E — E E :. I.
Response (ACK) signal OFF — i . : : : !
Area : ; ey 3 (15)
Command Completion  ON E : b :
(FLG) signal ' : [ :
OFF : | L —
: : : b a2,
Data Output Completion ~ ON E ' E E : E
. (GATE) signal  opF— ; : o / —
Data Output OutputData ON —F—— E — >< 5
Area (DATA)  5pp : : : : : -
" @ “4) " ® T (10) (13)

Output Unit is executed.

*1: A timeout error will occur if you do not turn off the Command Execution (EXE) signal from external device
such as a PLC (master) within 10 seconds. Then Command Completion (FLG) signal and Busy (BUSY)
signal will be forced to turn off.

*2: Busy (BUSY) signal is automatically switched ON to OFF when the command execution is completed.

(1) The external device such as a PLC sets the command code and command parameters for the
Switch Scene.
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(8)
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Connecting and Communicating with External Devices

Next, confirm that the BUSY signal and the Command Completion (FLG) signal have turned OFF
and then turn ON the Command Request (EXE) signal. A request is sent to the sensor controller.
The sensor controller turns ON the Command Reception (ACK) signal and BUSY signal and
switches the scene when the request is received.

The Command Completion (FLG) signal is turned ON when the scene switching is completed.

The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion
(FLG) signal is switched from OFF to ON.

After detecting that the Command Request (EXE) signal has turned OFF, the sensor controller auto-
matically turns OFF the Command Reception (ACK) signal and Command Completion (FLG) signal.
The measurement command code and command parameters are set from the external device such
as aPLC.

The Command Request (EXE) signal is turned ON to execute the measurement command.
The PLC (user) turns ON the Command Request (EXE) signal and the Data Output Request (DSA)
signal at the same time.

Additional Information

To execute a measurement trigger after changing the scene, first confirm that the Command
Completion (FLG) signal and the BUSY signal that turned ON for execution of the Select Scene
command have turned OFF.

Also, if the BUSY signal is ON for too little time and the external device cannot read it, increase
the time that the BUSY signal is ON for changing scenes so that the external device can read
the ON state. To do this, change theAdd time setting for the Scene switch time.

Refer to Setting the Conditions That Are Related to Operation during Measurement in the
Vision System FH/FHV Series User's Manual (Cat. No. Z365).

©)

The sensor controller turns ON the Command Reception (ACK) signal and BUSY signal and per-
forms measurement processing when the request is received.

(10)  The sensor controller performs the Output Unit in the measurement flow. Since the Data Output Re-

(11

quest (DSA) signal is ON after the data is written, the Data Output Completion (GATE) signal be-
comes ON.

)  The PLC (user) reads the data when the Result Completion (GATE) signal turns ON and it turns
OFF the Result Set Request (DSA) signal.

(12)  The sensor controller automatically turns OFF the Result Completion (GATE) signal when it detects

that the Result Set Request (DSA) signal has turned OFF.

(13)  The Command Completion (FLG) signal is turned ON when the measurement processing was com-

pleted.

(14)  The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion

(FLG) signal turns ON.

(15)  When the sensor controller detects that the Command Request (EXE) signal is OFF, it automatically

2-254

turns OFF the Command Reception (ACK) signal and Command Execution Completion (FLG) sig-
nal.
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N
@ Example 3: Outputting Data with more than One Output Unit Without o
Handshaking S
3
e ON S
Command Code X Measurement command 3,
OFF 8
! =
c ON — 2
Command ommand Parameter :>< «Q
D (=2
Area OFF ! o <
| m
Command Execute  ON 1 command s running. = 3
(EXE) signal i it (]
g OFF — ! ; Z
N o a
! 1 () , =
i ! : \ o
4 Busy ON i ! 22 :
(BUSY) signal OFF : H —
. ON | ! L\ (12)
Command Reception 1 ! v
Response (ACK) signal - o E : [ S—
Area Command Completion ON ; E |_
(FLG) signal  off — L | N
: ! : @
Data Output  ON ' f 8) . >
Completion 1 ! 6 s —
~ (GATE) signal  OFF — . © ! © 3
| E | First data output S‘ecénd data output 8
Data Output [ OutputData  ON —+—— : L o
(DATA) OFF ! 1 ! ' . Q:)'
; H 4 A : H =N
Mm@ (®) )10 econadamonpu
(4) First Output Unit is (7) Second Output Unit is
executed. executed.

*1: A timeout error will occur if you do not turn off the Command Execution (EXE) signal from external device
such as an external device such as a PLC (master) within 10 seconds. Then Command Completion (FLG)
signal and Busy (BUSY) signal will be forced to turn off.

*2: Busy (BUSY) signal is automatically switched ON to OFF when the command execution is completed.

(1) The measurement command code and command parameters are set from the external device such
as a PLC.

(2) Next, confirm that the BUSY signal and the Command Completion (FLG) signal have turned OFF
and then turn ON the Command Request (EXE) signal. A request is sent to the sensor controller.

(3) The sensor controller turns ON the BUSY signal and executes measurement processing when the
request is received.

(4) When the first Output Unit in the measurement flow is executed, the sensor controller outputs data
for the first Output Unit to the Data Output Area.

(5) The sensor controller turns the Data Output Completion (GATE) signal ON when the data is output
to the Data Output Area.

(6) The sensor controller turns the Data Output Completion (GATE) signal OFF after the time set at the
Output time in the EtherNet/IP settings has passed.

(7) The second Output Unit in the measurement flow is executed.

(8) The sensor controller outputs the data for the second Output Unit to the Data Output Area after the
time set at the Output period in the EtherNet/IP settings has passed. At that time, the data for the
first Output Unit is overwritten.

9) The sensor controller turns the Data Output Completion (GATE) signal OFF after the time set at the
Output time in the EtherNet/IP settings has passed.

(10)  The Command Completion (FLG) signal is turned ON when the measurement processing was com-
pleted.

(11) The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion
(FLG) signal turns ON.

(12)  When the sensor controller detects that the Command Request (EXE) signal is OFF, it automatically
turns OFF the Command Reception (ACK) signal and Command Execution Completion (FLG) sig-
nal.

For data output with handshaking, refer to With handshaking on page 2-251.
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@ Additional Information

Saving All of the Measurement Results
If you output data from more than one Data Output Unit or for repeatedly measured output data
(e.g., for continuous measurement), the same Data Output Area will be overwritten.
To save all of the output data, adjust the output period and output time that are set in the Ether-
Net/IP settings so that all of the output data is output and either receive all of the output data by
using the Result Completion (GATE) signal or use handshaking control.
Handshaking lets you control data output by using the GATE signal turning ON as a trigger for
the data output timing and turning ON the DSA to read the output data. (This is necessary from
the second output data item onward.)
Each time that data is output (from the second output on), read the output data and move it to a
different part of /O memory in the external device such as a PLC.
For details of handshaking, Refer to Data Output Control with Handshaking on page 1-25.
You can compare the received number of output data and the number of measurements for
continuous measurements to check if all of the measurement results have been received.
Use the following method to check the number of measurements that was actually executed.
* Application Example
Set a calculation to count the number of measurements that are executed in the measure-
ment flow.
If you set something like [DO+1], each time a measurement is executed (each time the meas-
urement flow is executed), 1 will be added to DO, so the present value of DO will give you the
actual number of measurements.
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2-3-19 Communicating with the Sensor Controller using EtherNet/IP
Message Communications

Message communications are used to communicate with a PLC that does not support tag data link
communications or to use functions such as character string output that are not supported by tag data
link.

There are two ways in message communications: one way uses Assembly Object to exchange the
same data as for tag data link communications, and another way uses Vision Sensor Object specific
for the sensor controller to send and receive commands equivalent to non-procedure commands.
This document mainly describes the Vision Sensor Object specific for the sensor controller and As-
sembly Object. For the procedures to issue messages, refer to your PLC’s manual.
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I Object Configuration

EtherNet/IP functions of the sensor controller have the following objects. These objects can be ac-
cessed using message communications.

Class (Ob-

. Class ID Instance ID
ject name)
Identity Ob- 1 (01 hex) 1 (01 hex)
ject
Message 2 (02 hex) 1 (01 hex)
Router Object
Assembly Ob- | 4 (04 Hex) 100 (64 hex): Output connection (for normal control and for line 0 in Multi-line
ject Random-trigger Mode)

101 (65 hex): Input connection (for normal control and for line 0 in Multi-line
Random-trigger Mode)

102 (66 hex): Output connection (for line 1 in Multi-line Random-trigger Mode)

103 (67 hex):

104 (68 hex): Output connection (for line 2 in Multi-line Random-trigger Mode)

105 (69 hex): Input connection (for line 2 in Multi-line Random-trigger Mode)
):
):
):

Input connection (for line 1 in Multi-line Random-trigger Mode)

106 (70 hex): Output connection (for line 3 in Multi-line Random-trigger Mode)
107 (71 hex
108 (72 hex): Output connection (for line 4 in Multi-line Random-trigger Mode)

Input connection (for line 3 in Multi-line Random-trigger Mode)

109 (73 hex): Input connection (for line 4 in Multi-line Random-trigger Mode)

suonesIuNWWo? abessa| diAeNIaylg Buisn Jajjosjuo)) Josuas ay) yum Bunesiunwiwo) -2

110 (74 hex): Output connection (for line 5 in Multi-line Random-trigger Mode)

111 (75 hex): Input connection (for line 5 in Multi-line Random-trigger Mode)
112 (
113 (
114 (78 hex): Output connection (for line 7 in Multi-line Random-trigger Mode)

76 hex): Output connection (for line 6 in Multi-line Random-trigger Mode)

77 hex): Input connection (for line 6 in Multi-line Random-trigger Mode)

115 (79 hex): Input connection (for line 7 in Multi-line Random-trigger Mode)
Connection 6 (06 hex) 1 (01 hex)

Manager Ob-
ject
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;I:::a(ﬁz; Class ID Instance ID

Vision Sensor | 100 (64 hex) | 1 (01 hex): For normal control and for line 0 in Multi-line Random-trigger Mode

Object 2 (02 hex): For line 1 in Multi-line Random-trigger Mode
3 (03 hex): For line 2 in Multi-line Random-trigger Mode
4 (04 hex): For line 3 in Multi-line Random-trigger Mode
5 (05 hex): For line 4 in Multi-line Random-trigger Mode
6 (06 hex): For line 5 in Multi-line Random-trigger Mode
7 (07 hex): For line 6 in Multi-line Random-trigger Mode
8 (08 hex): For line 7 in Multi-line Random-trigger Mode

TCP/IP Inter- | 245 (F5 hex) | 1 (01 hex)

face Object

EtherNet Link | 246 (F6 hex) | 1 (01 hex)

Object

Data Types

The data types are predetermined in the EtherNet/IP specifications as shown below.

Range
Data type Description -
Min. value Max. value
BOOL Boolean 0: FALSE 1: TRUE
SINT Short integer -128 127
INT Integer -32768 32767
DINT Double-precision integer .2 31 231 _ 1
USINT Unsigned short integer 0 255
UINT Unsigned integer 0 65535
UDINT Unsigned double-precision integer 0 232 _ 4
BYTE Bit string: 8 bits - -
WORD Bit string: 16 bits - -
DWORD Bit string: 32 bits - -
REAL Floating-point real Single-precision floating-point range

I Class ID: 4 Assembly Object

This object is used to communicate with a PLC that does not support tag data link communications.

» Settings for Data Received by the Sensor Controller

Instance

Setting item | Setting value Description
100 For normal control and for line 0 in Multi-line Random-trigger Mode
102 For line 1 in Multi-line Random-trigger Mode
104 For line 2 in Multi-line Random-trigger Mode
106 For line 3 in Multi-line Random-trigger Mode

Instance
108 For line 4 in Multi-line Random-trigger Mode
110 For line 5 in Multi-line Random-trigger Mode
112 For line 6 in Multi-line Random-trigger Mode
114 For line 7 in Multi-line Random-trigger Mode
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Attribute

Attribute

D Access Name Data type Description

This sets the command received by the sensor controller.
BYTE ar The format is the same as an output connection in tag data
03 hex Set Data link communications. For details, refer to Input Connection
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ray to the Sensor Controller (External Device such as a PLC
(Originator) to Sensor Controller (Target)) on page 2-228.
04 hex Get Size UNIT Number of bytes: 20
Service
Service code Name Description
14 (OE hex) GetAttributeSingle | This attribute gets the attribute value. o
. , This attribute sets a value for the attribute. Whether an attribute °
16 (10 hex) SetAttributeSingle can be set depends on the access attribute of it. §
» Settings for Data Sent by the Sensor Controller §
Instance @
=
>
Setting item Setting val- Description 3
ue ®
101 For normal control and for line 0 in Multi-line Random-trigger Mode 2
103 For line 1 in Multi-line Random-trigger Mode é
105 For line 2 in Multi-line Random-trigger Mode 3
107 For line 3 in Multi-line Random-trigger Mode ]
Instance S
109 For line 4 in Multi-line Random-trigger Mode 3
111 For line 5 in Multi-line Random-trigger Mode g
113 For line 6 in Multi-line Random-trigger Mode %
115 For line 7 in Multi-line Random-trigger Mode %
g
Attribute 4
]
Attribute ID Access Name Data type Description %
This attribute sets the data sent by the sen- g
sor controller 2
The format is the same as an input connec- %’
tion in tag data link communications. 2]
03 hex Get Data BYTE array For detai?s, refer to Output Connection to Ex-
ternal Device such as a PLC (Sensor Con-
troller (Originator) to External Device such as
a PLC (Target)) on page 2-229.
04 hex Get Size UNIT Number of bytes: 48
Service
Service code Name Description
14 (OE hex) GetAttributeSingle This attribute gets the attribute value.
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I Class ID:100 (64 hex) Vision Sensor Object

These objects are specific for the sensor controller and can exchange character string data with a for-
mat equivalent to commands for the non-procedure protocol. Character strings that are not supported

in tag data link can be output.

Instance
Setting item Setting value Description
Inst 1 For normal control and for line 0 in Multi-line Random-trigger Mode
nstance
2t0 8 For lines 1 to 7 in Multi-line Random-trigger Mode
Attribute
Attribute ID Access Name Data type Description
This sets the command string sent
to the sensor controller. (Max. 504
characters)
Th that
01 hex Set Data BYTE array © commands at can be used
are equivalent to commands for the
Non-procedure protocol.
For details, refer toA-1-3 Command
List on page A-7.
Service
Service code Name Description
50 (32 hex) SetAttribute Sets a value for the attribute.
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2-3-20 Example for Command Settings

This section describes how to set command strings for Attribute and provides a setting example.

* As the data transmitted from the external device such as a PLC to the sensor controller, set a com-
mand string equivalent to a command for the non-procedure protocol. Add NULL (00 hex) at the end
of the string. No line feed code is required. The size of the transmitted data includes the NULL (00
hex) at the end of the string.

 As the data received by the external device such as a PLC from the sensor controller, return string
data equivalent to the received string of a command for the non-procedure protocol. NULL (00 hex)
is inserted into the delimiter part in the received string. The size of the received data includes the
NULL (00 hex) at the end of the string.
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Examle: When getting the number (0) of the currently used scene:
(Transmitted data: 2 bytes) 53 hex (‘S’) 00 hex

!
(Received data: 5 bytes) 30 hex ('0") 00 hex 4F hex ('O') 4B hex ('K') 00 hex

@ Additional Information

+ To acquire data output from a processing unit, such as characters read in Character Inspec-
tion, use the external reference data for the processing unit.
Therefore, use the specified command which acquires the parameters or measurement val-
ue.
For details, refer to UNITDATA or UD on page A-177.

» For the external reference No. which is used in UNITDATA or UD function, refer to the de-
scription of each processing items.
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2-3-21

2-262

EtherNet/IP Troubleshooting

I Cannot Input to the Sensor Controller

Problem

Cause

Action

Any input is not accepted.

The EDS file version is different
from the firmware one.

Make sure that the EDS file version
matches the firmware version.

No Data is Output from the Sensor Controller

Problem

Cause

Action

The GATE signal is not output.

The relationship between the RPI
(packet interval) and the Output
period for the sensor controller is
improper.

The RPI needs to be set shorter
than the output period.

No data is output at all.

The EDS file version is different
from the firmware one.

Make sure that the EDS file version
matches the firmware version.

The communication module is set
incorrectly.

Verify that the communication mod-
ule is set to EtherNet/IP.

A Timeout Error Occurred

Problem

Cause

Action

A handshaking timeout error occur-
red.

The timing to switch the DSA signal

is too slow.

The following patterns are consid-

ered.

* The DSA signal is not turned ON
even after measurement has
been completed.

* The DSA signal is not switched
from ON to OFF even after the
GATE signal has been turned
ON.

* The DSA signal is not turned ON
even after the GATE signal has
been turned OFF.

After the measurement command is
performed, turn the Data Output
Request (DSA) signal ON and OFF
within the timeout time set in the
EtherNet/IP communication set-
tings.

Or, increase the timeout time.
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Problem

Cause

Action

A timeout error for tag data link oc-
curred

Communications between an exter-
nal device and the sensor controller
has been temporarily interrupted.
The sensor controller prioritizes
measurement processing and con-
trol processing over communication
processing.

Therefore, as the result of the com-
munication processing delayed due
to the heavy loads of the internal
processing, communications be-
tween an external device and the
sensor controller may be temporari-
ly interrupted and a communication
error may occur.

Set the timeout time for the com-
munication error longer than the
processing time of the sensor con-
troller or extends the measurement
interval. Set the timeout time for the
communication error set in tag data
link connections as shown below.
Packet interval (RPI value) x
Timeout value > Measurement
processing time of the sensor con-
troller

I Slow Operation

Problem

Cause

Action

Response and data output is slow.

You try to use a wrong combination
for communication protocols such
as PLC Link and EtherNet/IP.

Use a proper combination of com-
munication protocols.

I Settings are not kept

Problem

Cause

Action

Settings such as Fieldbus Data
Output calculations and comments
are not kept.

Changed the communication set-
tings after setting the Fieldbus Data
Output

Set the Fieldbus Data Output after
performing the communication set-
tings.

Communications between the Sensor Controller and External Devi-
ces are not Correctly done

Problem

Cause

Action

The sensor controller cannot com-
municate with an external device
such as a PLC properly. (Only for
Ethernet)

The communication settings such
as IP address have been changed
after the Device information storage
tool was performed. (The IP ad-
dresses for external devices on the
network may have overlapped the
IP addresses stored in the sensor
controller.)

Check that the communication set-
tings such as IP address are cor-
rect. (Tool menu - System setting
- Communication - Ethernet) Per-
form the Device information storage
tool again. The communication set-
tings in the software will be copied
in the sensor controller.

I Missing of Data Occurs
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2-264

Problem

Cause

Action

Missing of data occurs.

Data Output Completion (GATE)
signal and BUSY signal are not out-
put from the sensor controller.

Since the measurement load on the
sensor controller becomes heavy,
the communication processing for
EtherNet/IP is delayed.

Setting Measurement priority to
Lower the priority of the
measurement process can ease
up. Note that the measurement
time will delay.

For details, refer to Setting the Sta-
tus at Startup Startup Settings in
the Vision System FH/FHV Series
User's Manual (Cat. No. Z365)
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2-4 Communicating by PROFINET

This section describes the communication settings, communication specifications, input/output for-
mats, and the communication timing chart required for communications by PROFINET between the
sensor controller and an external device.

13NI40¥d Aq Bupesunwwo) p-g

2-4-1 Overview of PROFINET

PROFINET is a network for industrial use that applies industrial Ethernet (100 Mbps, Full duplex) to
PROFIBUS DP. The specifications are open standards managed by Pl (PROFIBUS and PROFINET
International), and is used in a wide range of industrial devices.

Since PROFINET uses standard Ethernet technology, it can be mixed with various general-purpose
Ethernet devices.

This section describes an overview of PROFINET required to use the FH/FHV series with PROFINET.
For details of the PROFINET specifications, refer to documents from IEC1158, ICE61784, and PI.

13NIJOHd 0 MBINBAQ L-¥-¢

I Types of PROFINET

PROFINET has two types of standards: PROFINET 10 and PROFINET CBA.

« PROFINET CBA

This is inter-device communication using components and mainly used between controllers.
« PROFINET IO

This controls between a controller and peripheral devices by I/O data.

( 3 (

S
=

The FH/FHV/FZ5 series support PROFINET IO.

PROFINET IO adopts the same device model as PROFINET DP.

The information for each device is described in a GSD (General Station Description) file based on
EML (Extensible Markup Language).
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M Precautions for Correct Use

» For a network that many devices are connected, temporal heavy load on the network may
cause communication errors or lower performance such as response delay or packet loss.
Perform the verification under actual conditions before use.

* When operating the network under high load condition, perform the verification under actual
conditions before use because a certain margin in measurement cycle time is necessary for
stable communications.

* Use the EtherNet connector 2 (lower side) when using FH-2000 / FH-5000 series via PROFI-
NET. The EtherNet connector 1 (upper side) cannot be used for PROFINET communications.

* When using PROFINET communications in multi-line random trigger mode with three lines or

more, recommend to use FH-5000 series because it is likely to e a high-load state.
* Do not use PROFINET communications together with functions that use PLC Link, Non-pro-
cedure, or other Ethernet communications.

| PrROFINET IO

® Communication Specifications for PROFINET IO

Here, describe the communication specifications for PROFINET |O.

Communication Support on the
Method Description
specifications P FH/FHV series
Uses standard Ethernet hardware
RT (real-time) com- and achieves the same level of
. L . Supported
munication performance as the existing Field-
bus.
Periodic data commu- Provides a higher I.evel of assu!‘-
— ance about executing communica-
nication method ) o ) )
IRT (Isochronous re- | tion within a particular time than
al-time) communica- RT communication. Not supported
tion This is assumed to be used in a
system requiring strict real-time
such as motion control.

PROFINET IO has specified the supported functions per conformance class with an awareness of

applications.
. Support on the
Class Overview FHIFHVIFZ5 series
Class A Supports the basic functions of RT communication. Supported
Class B Network diagnosis and redundancy functions used in proc- Not supported
ess automation are added.
Class C S:tri)::r‘(s IRT communication achieving reliable synchroni- Not supported

The following functions are defined in Class A.

Function

Overview

Cyclic data exchange

This is real-time data communication between the 1O controller and 10 devices per-
formed at a determined cycle.
This is set by IO data CR.

2-266
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Function Overview

This is used for parameter settings, 10 device configuration, and reading device in-
formation.

This is set by record data CR.

This is communication to upload alarms and status from 1O devices to the 10 con-
troller.

This is set by alarm CR.

Acyclic parameter da-
ta/device identification

Device/network diag-
nosis

@ Device Types Used in PROFINET 1O
The following devices are defined in PROFINET I10.

Method Description
IO controller A controller for external devices.
. Sensor devices connected to the 10 controller.
IO device . .
The FH/FHV series correspond to 10 devices.
1O supervisor A PC or other device to be used for maintenance and diagnosis.
® 10 device

10 devices consist of DAPs and 10 modules.
The functions and characteristics for the devices are described in a GSD file.
* DAP (Device Access Point):
This is an Ethernet access point to be used in a communication program.
* 10 module:
This is composed of the following Slot, Sub-slot, and Index and has one or multiple slots.
» Slot:
This indicates the location for IO modules located in the 1O device.
» Sub-slot:
This is an 10 interface in the Slot. This defines data types such as bit data and byte data, and the
meanings for the data.
* Index:
This is data in the Sub-slot.

@ Additional Information

When an 1/O device is used in PROFINET, the GSD file that describes the device functions and
properties is used to configure the network configuration settings.

When the FH/FHV series are used in PROFINET as an I/O device, the GSD file of the FH/FHV
series must be installed in the Engineering Tool.

@ Data Exchange in PROFINET IO

A connection so-called AR (Application Relation) must be first established to communicate be-
tween an IO controller and an 10 device.

When the AR connection has once established, data communication between the 10 controller and
10O device is performed with CR (Communication Relation) that defines the details of the data com-
munication

An 10 device can establish an AR with each communication device.
Moreover, multiple CRs can be defined in one AR.
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2 Methods for Connecting and Communicating with External Devices

Defining multiple CRs in one AR enables communications when multiple profiles and/or different
Sub-slot are required.
Cycle time can be set per each CR and |0 too.

1/0 controller 1/0 device

External device such as a PLC Sensor controller

1
1
1
External device | } « (controloutput
suchasaPLC— | ! Input Area icati .
Sensor controller i p Communication measurement results, etc)
! cycle
1

|
|
|
|
|
|
|
CR Cyclic Output Data 1
|
|
|
|
|
|

External device Output Area Cyclic Input
such asa PLC— (control input, Communication Data
Sensor controller commands, etc.) cycle

,]—‘ Ethernet (PROFINET) ,J:\

CR is classified into 10 data CR, record data CR, and alarm CR.

Within the 10 data CR, data communication is performed per an updating task period. Within the
other CRs than the IO data CR, communication is performed in between the cyclic data communi-
cations.

Within the record data CR, the IO controller transmits commands to the 10 devices at any timing
and the 10 devices send back responses to the 10 controller.
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2-4-2 PROFINET Communications

You can use PROFINET IO data CR to communicate between the external device such as a PLC and

the sensor controller to perform control via command/response communications or to output data after
measurements.

This sensor controller complies with PROFINET conformance class A.

To connect to external devices and communicate using PROFINET, configure the PROFINET IO data

CR settings with the engineering tool.

For details on the 10 data CR settings in the engineering tool, refer to the manual for each engineering
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tool.
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2-4-3

2-270

Communications Processing Flow

In PROFINET communications, the following five communication areas are set in the external device
such as a PLC (IO controller).

Input module for the sen-
sor controller
(Input Data)

(1) Command Area (Com-
mand/response method)

This area is used that you write control commands to
perform for the sensor controller.

(2) User Input Area

This area is used that you write the data that you de-
fined for the sensor controller.

Output module from the
sensor controller
(Output Data)

(3) Response Area
(Command/response
method)

This area is used that the sensor controller writes the
results which the control commands written in the
Command Area were performed.

(4) Data Output Area
(Data output after meas-
urement)

This area is used that the sensor controller writes the
output data accompanied with the measurement after
measurement performed.

(5) User Output Area

This area is used that the sensor controller writes the
data that you defined.

The above five areas are set using an engineering tool such as CX Configurator FDT that can set IO
data CR of PROFINET. The areas can be specified by using I/0O memory addresses such as CIO or

DM.

For details of the 10 data CR settings by CX Configurator FDT, refer to 2-4-7 /O Data Communication

Settings on page 2-281.

Moreover, when a non-OMRON PLC or PROFINET unit is connected, download the EDS file for the
sensor controller from our OMRON website and follow the procedures in the user’s manual for the ex-
ternal devices to be connected and in the instruction for the software to set 10 data CR.
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The flow of PROFINET communications between a external device such as a PLC and the sensor
controller is as follows.

Input
connection to
the sensor
controller

Output
connection to
external
device such
asaPLC

Output
connection to
external
device such
asaPLC

External device such as a PLC

FH sensor controller

Output tag set

Input tag set

Output tags

/l (1) Command Area |

You write the following control
commands for the sensor

Commandls
\

The control commands that
are written to the Command

controller. |

Area are executed.

« Control inputs )

-

(2) I/0 ports in the
User Input Area

Input

Sensor controller process

\- Command parameters
User to sensor controller.

« Command code
Write the data defined by J

using the written data.™

N\ J

Input tag set

Output tag set

Input tags”’

| (3) Response Area

The sensor controller writes
the execution results to the
PLC.

| (4) Data Output Area

The sensor controller writes
the output data to the PLC.

External
outputs™

Measurement results are written to
the Response Area of the external
device such as a PLC.

« Control outputs
» Command code
* Response code
* Response data

Measurement flow

Execution of
processing item

¥

Execution of processing
item for the Output Unit."

Data is written to the
Communications Module.

|

|
Commu- |
nications |
|

|

|

[
|
I
I
I' Module
|
I
I

\___J

The FH sensor controll

\
er writes the values measured by processing item.

(5) /0 ports in the
User Output Area

Write the data defined by
User to sensor controller.

Output

Sensor controller writes the

data defined by User to the
| 1/0 ports in the User Output

Area.™”

N

\--

*1

variables.

*2

Responds
when a
command is
received.

20 bytes

32 bytes

Responds when
a command is
received.

16 bytes

Operations are
performed by executing
the measurement flow.

The Response Area (3) and Data Output Area (4) are assigned to continuous memory addresses or to

You can use output controls (handshaking) to prevent output data from being externally output from the

communications buffer until the PLC (master) turns ON the Result Set Request (DSA) signal to request
the output data.

*3

put on page 1-21.
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2-4-4

2-272

*4

Use the Macro Customization Function to input and output to the User Area. For details of the Macro

Customization Function, refer to PROFINET communication of the 10 Module List in the Vision System

FH/FHV Macro Customize Functions Programming Manual (Cat. No. Z367).

Communications Settings

1. Communication Mod-
ule settings
(Startup settings)

!

2. Communications
specifications settings

3. 10 data CR settings

4. Output data settings
(processing item regis-
tration)

5. Communications test

The following settings are required to use PROFINET.

The communication method to be used is determined by select-
ing a communication module.

For details, refer to 2-4-5 Communications Module Settings
(Startup Settings) on page 2-273.

For the communications method of the Communication Module
selected in step 1, set the communication specifications and
whether or not to use the User Area.

For details, refer to 2-1-11 Communication Specifications Set-
tings on page 2-23.

The 10 data CR settings are performed to exchange data with
the external device.

This section describes an example of how to set IO data CR with
an OMRON PLC using the CX Configurator FDT.

For details, refer to2-4-7 /10 Data Communication Settings on
page 2-281.

The data to output to the Data Output Area is registered in the
Output Unit.The Output Unit is placed in the processing flow in
the same way as for other processing items.

For details, refer to 2-4-8 Output Data Settings (Processing Item
Registration) on page 2-283.

If communications are not working properly, check the communi-
cations setup from step 2 and perform a communications test to
determine whether the sensor controller can be detected on the
network.

If that does not solve the problem, refer to the troubleshooting
section for each communication protocol.

For details, refer to 2-4-10 Testing Communications on page
2-293.
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2-4-5 Communications Module Settings (Startup Settings)

The communication method used for communication with the sensor controller is selected from the
communication modules.

1 On the Main window, click Tool - System Settings to open the system settings.

2 On the Multiview Explorer on the left, select System settings - Startup - Startup setting and
then click the Communication tab.
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System Settings

5l System Settings
= Startup
Startup setiing

El Camera

Language Setting Basic Cammunication Operation mode

Camera connection Communicat ion module select

inter-camera setting

Output signal sefting SEEIal (N oin o} [Hermakuoe) =l
[= Communication Serial(RS-232Ci422) |Nnm, j

Paratel

RS-232C/422(Normal) Parailel [standara pacatel vo ~

D s Jrrorver st R
El Other

Date-time setting Remote Operation |°" :1

Fan control setting

3 In the Communication Module Selection Area, select PROFINET in the Fieldbus, and then click
Apply.

4 Click Close in the bottom of the Window.

5 Click Data save in the Toolbox Pane.

Data save

(sbumes dnyeig) sbunieg siNPoJ SUOHEDIUNWIWOY G-4-2

6 On the Main window, click Function - System restart.

7 Click OK in the System restart dialog box to restart the sensor controller.
When the sensor controller was restarted, the set Communication Module will operate with the
default settings.

8 Set the IP address and other parameters for external devices such as a PLC.

m Precautions for Correct Use

After you set the Communication Module, always click Data save and then restart the sensor
controller. If the settings are not saved and the sensor controller is not restarted, the new Com-
munication Module settings will not be enabled

@ Additional Information

You can save the Communication Module settings to a file.

Use the System data or System + Scene group 0 data option for saving settings to a file.
For details, Refer to Saving Settings Data to the controller RAM Disk or an External Storage
Device in the Vision System FH/FHV Series User’s Manual (Cat. No. Z365).
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2-4-6  Communication Specifications Settings

Set the output handshaking and output controls for communications.

@ Precautions for Correct Use

» Set the Communications Module to PROFINET in the startup settings before setting the com-
munications specifications.
For details, Refer to 2-4-5 Communications Module Settings (Startup Settings) on page 2-273
After you selected the Communication Module, save the settings to the sensor controller and
restart it.
If you do not restart the sensor controller, the selected Communication Module will not be en-
abled.
Furthermore, if the operation mode is set to the Multi-line Random Trigger Mode, the Com-
munications Modules for lines 1 and higher must also be set to PROFINET.

* When using Multi-line Random-trigger Mode, specify different addresses for the sending and
receiving areas for each line.

I Setting IP Address

Set the IP address for the sensor controller.

@ Precautions for Correct Use

Set the same IP address as it set by 1/O controller such as a PLC. In PROFINET communica-
tions, an IP address set by 1/0 controller is prioritized.

1 On the Main window, click Tool - System Settings to open the system settings.

2 In the tree view on the left, select System Settings - Communication - Ethernet Normal
(xyz) ("xyz" depends on the Communication Module).
The Ethernet view is displayed.

3 Set each item.
e UDP case
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Address setting
" Obtain an IP address automatically

& Use the following IP address

IP address: | 10] - || 5] -] G || 100] - |
Subnet mask: [ 255] . | | 255 - || 255 - | 0| -|
Default gateway: f 10| - || 5[ | 5| || 100 - |
DNS server: f 10| - || s | || 100 - |
Preferred WINS server : | DUI DU| DUI Du
Alternate WINS server : | o || o -] o] - | o] - |
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Ahddress setting 2
" Obtain an IP address automatically
@ Use the following IP address

IP address:

G — —
[ 255 - || 255 - || 285 | - || 0| - |
Default gateway: | 1Du| SU| Sul 100u
DNS server: | 10] - || 50 -] 6 -] 100| - |
|
|

Subnet mask:

Preferred WINS server : Du| Du| Dul Du
Iz I —

Alternate WINS server:

¢Input Autput setting

Input mode : Mormal

Input form : ASCI

Output IP address : | ou | ou | ou | Du
Input port Mo. : Im‘:l

Qutput port Mo. : |—1‘:| (-1:5ame number Input port No)
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@ Additional Information

» Sensor controllers of the FH-2000 / FH-5000 series have two Ethernet ports.
Set the settings for the two Ethernet ports as follows:
» Communication Module Settings:
Use the same settings for both ports
* IP Address Setting:
Set a different IP address for each Ethernet port.
The IP address for the top Ethernet port is set in Address setting, and the IP address for
the bottom Ethernet port is set in Address setting 2. Note that the sensor controller prioritiz-
es the bottom port, so when there is a high network load, communication on the top port
may be delayed or in some cases communication data may be lost. By using both Ethernet
ports simultaneously, you can use the bottom port for PLC Link, Non-procedure,
EtherNet/IP, or PROFINET communications with a external device such as a PLC and the
top port for FTP or remote operation communications with an external device.
» The following sensor controller type has one Ethernet port:
- FH-L/FHV series
In this case, the IP address of the Ethernet port is set in Address setting 2

Setting value

Descrioti
[Factory default] escription

Setting item

Address Settings
Address Settings is only for the following series:
FH-2000 / FH-5000 series

Set the IP address for the upper Ethernet
port on the sensor controller.
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2-276

Setting item

Setting value
[Factory default]

Description

* Obtain an IP ad-
dress automatically.

* [Use the following IP
address]

Set the IP address for the sensor controller.
When Obtain an IP address automatically is
selected, the IP address of the sensor con-
troller will be automatically obtained.

When Use the following IP address is select-
ed, set the IP address, subnet mask, and the
default gateway address.

IP Address

a.b.cd

a: 1to0 223
b: 0 to 255
c: 0to 255
d: 0 to 254
[10.5.5.100]

Enter the IP address for the sensor control-
ler.

Subnet mask

0.0.0.0 to
255.255.255.255
[255.255.255.0]

Enter the subnet mask address.

Default gateway

a.b.c.d

a: 1to 223
b: 0 to 255
c: 0to 255
d: 0to 255
[10.5.5.100]

Enter the default gateway address.

DNS server

a.b.c.d

a: 1to0 223
b: 0 to 255
c: 0to 255
d: 0to 255
[10.5.5.100]

Enter the DNS server address.

Preferred WINS server

a.b.c.d

a: 1to 223
b: 0 to 255
c:0to 255
d: 0to 255
[0.0.0.0]

Enter the WINS server address.

Alternate WINS server

a.b.c.d

a: 1to0 223
b: 0 to 255
c:0to 255
d: 0 to 255
[0.0.0.0]

Enter the WINS server address.

Setting item

Setting value
[Factory default]

Description

Address Settings 2
Address Settings is only for the following series:

FH-2000 / FH-5000 / FH-L / FHV series

Set the IP address for the lower Ethernet
port on the sensor controller.
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Setting value
[Factory default]

* Obtain an IP ad-
dress automatically.

* [Use the following IP
address]

a.b.c.d

a: 11to0 223

b: 0 to 255

c: 0to 255

d: 0 to 254
[10.5.6.100]
0.0.0.0to
Subnet mask 255.255.255.255
[255.255.255.0] Same as “Address Settings”.
a.b.c.d

a: 1to 223
b: 0 to 255
c: 0to 255
d: 0 to 255
[10.5.6.100]
a.b.c.d

a: 1to0 223
b: 0 to 255
c: 0to 255
d: 0 to 255
[10.5.6.100]
a.b.cd

a: 1to0 223
Preferred WINS server b: 010 255 Enter the WINS server address.
c: 0to 255
d: 0 to 255
[0.0.0.0]
a.b.cd

a: 1to 223
Alternate WINS server b: 010 255 Enter the WINS server address.
c: 0to 255
d: 0 to 255
[0.0.0.0]

Setting item Description
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IP Address

Default gateway

DNS server
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Setting value

Setting item [Factory default]

Description

Input and Output settings

a.b.c.d
a: 110223

b: 0 to 255
Output IP Address/TCP 010 255

1 .
Server d: 0 to 254 tion.
[0.0.0.0]/

[10.5.5.101]""

Enter the IP address for the output destina-
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Setting value
Setting item Description
ngl [Factory default] L
Inout/Outout port No 0 to 65,5352 Set the port number to use for the data input
P putp ' [9,600] / [9,876]3 and output with the sensor controller.

*1.  When the TCP is used for the connection, TCP Server is displayed. Factory default settings are

[10.5.5.101].
*2.  When the UDP is used for the connection, do not set the port numbers from "9,700" to "9,700 + line

number" .
*3.  When the TCP is used for the connection, Factory default settings are [9,876].

4 Click Apply to finish the settings.
Click Close to close the System Settings dialog.

M Precautions for Correct Use

« If the operation mode is set to Multi-line Random-trigger Mode, set a different /O port num-
ber for each line.

* Change the IP address and subnet mask for Address setting and Address setting 2 as re-
quired so that each designate a different network address. If the same network address were
specified, communications may not be performed correctly.

» Be sure to change the output IP address from its factory default value in accordance with
your network environment.

I Setting the PROFINET Output Specifications

1 On the Main window, click Tool - System Settings to open the system settings.

2 Select System Settings - Communication - PROFINET.
The PROFINET view is displayed.

“Tes =
Aedge Slpt gotanty: Ot at g ]
B sumue puasy (|
Cutpu pariod | —
o e o] |
et ] — w]
T —r— = o : =
3 Set each item.
Set value
Setting item Description
ngl [Factory default] nipt
Set the polarity of the judge result output sig-
I.ON at OK:
, - ON at OK nalwat _
Judge output polarity « [ON at NG ON when the judgment result is OK.
[ON at NG] ON at NG:
ON when the judgment result is NG.
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Set value
Setting it D ipti
etting item [Factory default] escription

Set the polarity of the error result output signal.:
ON at error:

ON when an error occurs.

OFF at error:

OFF when an error occurs.

* [ON at error]

Error output polarity « OFF at error

Set whether to synchronize with the external de-
vice when data is output. Normally, select
Handshaking.
For details, refer to 2-4-16 Data Output on page
2-312.
Output control * [None] . None:
* Handshaking
The sensor controller outputs measurement re-
sults without synchronizing with external devices.
Handshaking:
The sensor controller outputs measurement re-
sults with synchronizing with external devices.
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20to 5.000.0 Valid only when Output control is set to None.
Output period [ms]"! [1'0 0] T Set the cycle by which measurement results are
' output.

Valid only when Output control is set to None.
Set the cycle by which measurement results are
1.0 to 1,000.0 output.

[5.0] Set the ON time for the GATE signal. Set the time
required for an external device to acquire meas-
urement results.

Output time [ms] 2

sBumas suoneolioadsg UoNEIIUNWWOY) 9-4-2

Valid only when Output control is set to

Handshaking.

A timeout error occurs when no response from ex-

ternal devices is received at the following timing

within the time that has been set.

0.5t0120.0 In the following cases, a timeout error occurs

[10.0] when the state of each signal does not change

within the time that has been set.

* The DSA signal turns ON after measurement
has been completed.

* The DSA signal turns OFF after the GATE flag
has turned ON.

Timeout [s]
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Set value
Setting it D ipti
etting item [Factory default] escription

Set the data size to output as measurement re-
sults for each line. The settings are reflected at the
restart after they were stored.

There are four types in the output data size: 32,
64, 128, and 256 bytes.

Result Data F t0
esult bata Forma Result Data Format 0 (32 bytes)

32 byt
( ytes) Out put data 0 to 7 of 4 bytes can be used and to-
Result Data Format 1 X .
. tal size of the output data is 32 bytes.
Output data size (64 bytes) Result Data F t1 (64 byt
34 Result Data Format 2 esult Data Format 1 ( ytes)

Out put data 0 to 15 of 4 bytes can be used and
total size of the output data is 64 bytes.

Result Data Format 2 (128 bytes)

Out put data 0 to 31 of 4 bytes can be used and
total size of the output data is 128 bytes.

Result Data Format 3 (256 bytes)

Out put data 0 to 63 of 4 bytes can be used and
total size of the output data is 256 bytes.

(128 bytes)
Result Data Format 3
(256 bytes)

Set whether or not to use the User Area (user in-

put and output areas)

* [None] » Data type of User Input Area 0 to 3 is DINT. Da-

* ON ta type of User Input Area 4 to 5 is LREAL.

» Data type of User Output Area 0 to 3 is DINT.
Data type of User Output Area 4 to 5 is LREAL.

*1. Set the period so that the interval is longer than the total of Otuput time and Updating period
(Update Rate of 10 controller), but less than the measurement interval.

*2.  Set this value to Updating period (Update Rate of 10 controller) or larger.

*3. If the total size of the output data exceeded the data size set here, the data will be transmitted at
one time but divided into several times.

*4. Set the same value as set at the external device.

User area

4 Click Apply to apply the settings.
5 Click Close to close the System Settings dialog box.

M Precautions for Correct Use

PLC Connection Timeout Interval
Set the PLC connection timeout interval so that it is longer than the measurement processing
time. For the timeout value, refer t02-3-3 EtherNet/IP Communications on page 2-199.
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2-4-7 10 Data Communication Settings

This section describes how to set data links for PROFINET.

The communication areas in the external device such as a PLC used for IO data communications with
the sensor controller are set by assigning the 1/0 memory address with an engineering tool such as
CX Configurator FDT.

When an OMRON controller is connected and communicate via PROFINET, use CX Configurator FDT
to assign the I/O memory address.

Here, describes how to set the I/O memory address using CX Configurator FDT. For details, refer to
CJ series PROFINET I/O Controller Unit Operation Manual for NJ series CPU Unit(W511-E2-01).

M Precautions for Correct Use

When connecting to a CPU Unit of NJ series or CJ series, install the GSD file that defines the
|0 data CR connection information for the sensor controller to a tool (e.g. CX Configurator
FDT). Download the GSD file from OMRON's website.

I 10 Data CR Connection Settings for the Sensor Controller

Each communication area in the external device such as a PLC is set as |0 data CR connections as
shown below

Settings for the Sensor Controller (Module Settings)

1 Add an 10 device (FZ/IFH-XXXX/FHVT) to the 10 controller of the CX Configurator FDT.
2 Select Configuration -> Modules in the 10 device (FZ/FH-XXXX/FHV7).

3 Add Input Data to the slot 1 and Output Data to the slot 2.

4 Add a Sub-module to the Sub-slot in Slot 1 and set the data format. Likewise, do slot 2.

The types of the data format must be the same as the Output data size set at PROFINET of
the sensor controller.

Modules
Slot |5ub Sl ! Podule
|| o | |FZ/FH-XXXX
- 1 Input Data
LIs 7 1 ilniData Formatilhsdbvtel H
1] 2| | |Output Data |
i 1 (Out)Data Format0l32byte)
Add Module Add Submodule Remove ] [ Duplicate ]

*1:  For Multi-line Random-trigger Mode, add the sub-modules corresponding to the number of lines to
the Input Data and Output Data respectively.
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2-282

Sub-module setting for the sensor controller

Data format Description
R A d Output
Size User area Command Area S R e
Area
32 bytes (Out) Data Format 0 (32 bytes) (In) Data Format 0 (32 bytes)
64 bytes N (Out) Data Format 10 (64 bytes) | (In) Data Format 1 (64 bytes)
o}
128 bytes (Out) Data Format 2 (128 bytes) | (In) Data Format 2 (128 bytes)
256 bytes (Out) Data Format 3 (256 bytes) | (In) Data Format 3 (256 bytes)
32 bytes (Out) Data Format 0 (32 bytes) + | (Out) Data Format 0 (32 bytes) +
y User Area User Area
(Out) Data Format 1 (64 bytes) + | (In) Data Format 1 (64 bytes) +
64 bytes
v User Area User Area
es
(Out) Data Format 2 (128 bytes) | (In) Data Format 2 (128 bytes) +
128 bytes
+ User Area User Area
256 bytes (Out) Data Format 3 (256 bytes) | (In) Data Format 3 (256 bytes) +
+ User Area User Area

M Precautions for Correct Use

» For the settings for /O Device Area on the 10 controller (external device such as a PLC), set
the data length to be assigned to the I/O memory address so that it is same or longer than
the value indicated in the Occupied.

« If the IO data communications were interrupted, increase the value of Data Hold Factor and
Watchdog Factor respectively by clicking Configuration - 10 Device Setup.

* Maximum size for the data output in Multiple-line Random-trigger mode
When a OMRON PROFINET interface unit is used, the allocatable data size to the slots in
the Multiple-line Random-trigger mode will be limited up to 416 bytes.
Therefore, refer to the following table and set the total of occupation data size for all lines not

to exceed 416 bytes.

Data format
- Occupation data size
Size User area
32 bytes 48 bytes
64 bytes N 80 bytes
o}
128 bytes 144 bytes
256 bytes 272 bytes
32 bytes 80 bytes
64 bytes 112 bytes
Yes
128 bytes 176 bytes
256 bytes 304 bytes
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2-4-8  Output Data Settings (Processing Item Registration)

Here, set the output items and output format to be used with PROFINET.
This processing item is not available in the FHV series. When you set output data in the FHV series,
refer to 2-4-9 Setting Output Data (Numerical Values and Character Strings) on page 2-287.
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I Registering Processing Iltems

Register the processing items for data output in the measurement flow.

1 Click Edit flow in the Toolbox Pane.

2 Select the Fieldbus Data Output processing item in the processing item tree.
l_f_|- [ Output result

B Data Output

& Parallel Data Output

- "+_J Parallel Judgement Cutput

Figldbus Deta Output

3 Click Append.
The Fieldbus Data Output processing item is added at the bottom of the unit list (flow).

g

0.Camera Image Input

(uonensibay wsey| Buisseooid) sbumes eyeq INdINQ g-y-2

1.Search

2 Fieldbus Data Output

e ]

4 Click the Fieldbus Data Output %/ icon and set the data output items and data format.
For details of the settings, refer to the following.
Registering the Items to Output on page 2-284

M Precautions for Correct Use

Fieldbus Data Output

Perform the communication settings before the settings of Fieldbus Data Output.

Note that if you changed the communication settings after the settings of Fieldbus Data Output,
the changed settings will not be displayed on the Fieldbus Data Output setting display.
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@ Additional Information

» The number of outputtable items for single data output processing is 8 depending on data
output settings in each lines. If you need to output more data items, use more than one Out-
put Unit.

However, the data is output to the same destination, so if you do not control the output, the
output data that was output first will be overwritten by the output data that is output after it.
Use the following method to read each set of output data.

If handshaking is used to control data output, the timing of outputting the

data is controlled by I/O signals.

Controlling Data Output | Each time that data is output, read the output data and move it to a different

with Handshaking part of I/O memory in the external device such as a PLC.

For detail of handshaking, refer to Data Output Control with Handshaking

on page 1-25.

» Data is output in the order that data output is registered in the measurement flow, i.e., the
timing is different for each data output processing item. (Data output is executed in the order
that it is executed in the measurement flow.)

For details, refer to Outputting the Measurement Data on page 1-19.

I Registering the Items to Output

Set the output data with expressions.

1 Click the Fieldbus Data Output % icon in the measurement unit list (flow).
2 In the Item tab area, click Setting.

3 In the list, click the output data number to set the expression.

2. Fieldbus Data Output

Setting OQutput format

Output data

MNo. | Comment Expression e

1
2
3
4
5
B
4

MNo. O ™ comment view

Comment | u
Expression :
I lee]

Result: 0.0000

The selected output data number is displayed under the list.

4 Click _] next to the expression text box and set the expression.

]
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Specify the processing items, measurement results, and measurement data in the expression.
Arithmetic or function calculations can be applied to the measurement data to output.

For details of the calculation settings, refer to Calculation in the Vision System FH/FHV Series
Processing Items Reference Manual (Cat. No. Z341).

5 Click _] for the Comment text box and enter the description for the expression.
The entered comment will be displayed in the detailed results area on the Main window.
For example, Test was entered as the comment for the expression 0, Test will be displayed in-
stead of Expression 0 in the detailed results areas on the Main window.
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(o)}

Repeat step 3 to 5 to set expressions for all of the required output data numbers.

@ Additional Information

If you delete one of the expressions that is set for output data 0 through 7, the output numbers
for all expressions after the deleted expression will stay the same. However, the actual data
output will be output as though the list has been shifted forward for the number of expressions
that have been deleted.

To prevent data from being written to the wrong locations, use copy and paste to shift the ex-
pressions after the deleted number forward.

For details of the Data Output Area, refer to 2-3-12 Memory Allocation on page 2-228.
Example: If the Expression for Output 1 Is Deleted

(uonensibay wsey| Buisseooid) sbumes eyeq INdINQ g-y-2

Output Item Settings Data Output Destination (Data Output Area)
. Bit
Mo, | Comment | Expression First word ”175 777777777 t 6”””””6”
0 Referance S 18X . +8 DATA1 (Reference SX)
1 Reference 5% .5Y >
2 Reference an..  U1.5T +9
3 +10 DATAZ2 (Reference SY)
+11
+12 DATAS3 (Reference angle ST)
@ Output 1 is deleted. +13
Output Item Settings Data Output Destination (Data Output Area)
. Bit
Mo, | Cormrment |/E}{pressinn Firstword ~ [-r--------mtommmoe oo
i} Reference 5¥ 118X 15 fo 0
g [TTTTTTTTITTET T . +8 DATA1 (Reference SX)
2 " Referencean.  U1ET T49
3 +10 DATA3 (Reference angle ST)
+11
+12
+13

The output numbers assigned to the
expressions remain the same, but the data
output location is shifted forward for data 3.
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I Output Format (Fieldbus Data Output)

1 Click the Fieldbus Data Output 5/ icon in the measurement unit list (flow).
2 In the item tab area, click Output format.

3 Select the output format.

+Output Zetting

Drecimal output form :

&+ Fixed paint " Floating point

.. Setting value o
Setting item [Factory default] Description
* Fixed point
Data is output multiplied by 1,000.
. . . ex.: For 123.456, it will be 0001E240 hex.
Decimal output * [Fixed point] . i
format * Floating point * Floating point
Data is output in floating point format.
ex.: For -123.4567,
it will be C2F6E979 hex.
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2-4-9  Setting Output Data (Numerical Values and Character Strings)

I Registering Processing Iltems

Register the processing items for data output in the measurement flow.

1 In the Main window, click Edit flow in the Toolbox Pane.
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2 Click Result output (I/0O) in the processing item tree.
E||-__J Output result

Er-- '_.5 Result output {1/ 0}

Result output (Message)
Data Output
Parallel Data Qutput

Parallel Judgement Output

El=ElER

Fieldbus Data Output

3 Click Append.
The Result output (I/0) processing item is added at the bottom of the unit list (flow).

0.Camera Image Input FH
& 1.Search
a9
% 2 Advanced filter

nunes| 3 Result output (170}

4.

—
1

4 Click Result output (I/O) & icon in the unit list (flow) or Set to set the output device and the
output data.
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I Setting the Output Device

Here, set a communication method when data is output.

1 Click Result output (I/O) & icon in the unit list (flow) or Set to set the output device and the
output data.
The Result output (I/0) setting window is displayed.
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2-288

[ 1. Result output (1/0)

Outputsetting

No. Offset Data Type Data Value
0

oK

Cancel

2 Click Output setting.
The Output setting window is displayed.

QOutput device: | Not selected bl

oK Cancel

3 Click >/ at the right side of the Output device. Select Fieldbus.

Output setting

Output device: | Mot selected

Serial(Ethernsat)
Serial(R5-232C/422)
Fieldbus

M Precautions for Correct Use

» The displayed output device is determined based on the selection of Communication

module in the System settings in the item tab.

« Executing measurements without an output device selected causes a failure (NG: No meas-

urement) in the judgment of the processing unit.

I Setting the Output Data

Here, set the data to output such as processing item data or fixed character strings.
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1 In the item tab area, click Output data.
The Result output (I/0) setting window is displayed.

’ @m 1. Result output 1/ 0) [m]

Outputsetting

No Offset Data Type Data Value Title
0

(a)
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o —{ [ e [

00000000 || 00 00 0O 00 00 00 0O 00 00 00 0O 00 00 0O 00 00
00000010 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000020 || 00 00 0O 00 00 00 00 00 00 00 0O 00 00 0O 00 00
00000030 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000040 || 00 00 00 00 00 00 00 00 00 00 00 00 0000 00 00
(b) — 00000050 || 00 00 0O 00 00 00 0O 00 00 00 0O 00 00 0O 00 00
00000060 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000070 || 00 00 0O 00 00 00 0O 00 00 00 0O 00 00 DO 00 00
00000020 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000090 || 00 00 0O 00 00 00 0O 00 00 00 0O 00 00 DO 00 00
000000a0 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00000060 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000000c0 || 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

()

oK Cancel

a) Setting data display area
The No. (output number), Offset (indicating the byte position from the beginning), Data type
(integer, double, string), Data, Value, and Title (data description) are displayed in this area.
A value is displayed when a variable is assigned to data.

b) Output data display area
Contents in the output data display area in binary (hex) are displayed in this area.

c) Button
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Button Description

Moves the selected data up one position.

Moves the selected data down one position.

Insert Adds new data to the selected data position.

Delete Deletes the selected data. The following data moves up after the deletion.

Edit Edits the selected data.

Saves the current settings and returns to the previous view.

Cancel Discards the current settings and returns to the previous view.

O A EE

2 In the list, select the output data number to set the output and then click Insert.
The following Output data editing dialog box is displayed.
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Output data editing

Data Type Data Title

v [l L

String setting
Size: I 10 |
Character code: | 0 |

‘When using language dependent characters, please specify the code page according to that language.

‘ OK ‘ Cancel

Setting value
Setting item Description
ngl [Factory default] L
* Integer
Data type * Double Sets the data type.
» String
There are two input methods."!
Data — * Enter strings directly
* Assign variables
Title — Enters the description for data.
String settings Valid when String is selected in the “Data type”.
h f ch .
. 0to 4,095 Sets the number of characters
Size [10] The number of characters that can be output depends on the
data size setting for the tag and tag-set settings in the PLC.
Character
code [0] Sets the code page according to the language to be used.

*1.  Any arithmetic expression cannot be used. If it is used, it will be handled as character strings.

» Character code: Specify the following code page for each language.

Language Code page Language Code page Language Code page

Chinese

J 932 English 1252 936

apanese ngits (simplified)

Chinese

German 1252 French 1252 " 950
(traditional)

Italian 1252 Spanish 1252 Korean 949

Vietnamese 1258 Polish 1250

» The default 0 is no language-dependent letters in ANSI code page.
* If non-existing code page is selected, corresponding data is handled as invalid data (NULL).

3 Click E] at the right side of the Data type text box to select the data to output.
Integer, Double, or String are selectable.

Data type Description

* Entered data is handled as four-byte data.

* Allowable entering range is a range of signed INT.

* When string variables are specified for data, character strings like digits which
can be converted into numerical values will be converted and output.When dec-
imal digits are included, they are truncated.Moreover, they are handled as “0” if
they are not convertible.

Integer
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Data type Description

* Entered data is handled as eight-byte data.

* The allowable entering range is a range of eight-byte floating decimal value.
Double * When string variables are specified for data, character strings like digits which
can be converted into numerical values will be converted and output. Moreover,
they are handled as “0” if they are not convertible.

e Entered data is set based on specified Size.
Example: Size is four and the entered data is ABCD.
ABCD — ABC+NULL

* The number of allowable entering characters is up to 4,095.
If this limit is exceeded, nothing is displayed and output.

String * When NULL is included in the entered character string, the character string fol-
lowing NULL is not output.

* The following escape sequence codes can be entered. The entered escape se-
quence codes are handled as fixed character strings.
\N: Carriage return, \r: Line feed, \t: Tab, \xXX: ASCII code specified by “XX”
(numerical value), \”: Double quotation mark, \\: Backslash
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4 Enter data into Data text box.
Data that can be output with one data No. is a range only to be handled as one string.
1) When directly entering an output content into the Data text box.
A string enclosed with ” “ (double quotation marks) handled as one string and the rest fol-
lowing it is not output.
Example: “AA"TEST — only “AA” is output.
2) In the case where assignment variable is assigned o data:

Directly enter a variable name (Scene variable: SC.™) or specify a variable in Variable

assignment window displayed by clicking |§|
* Only one variable is valid for one data No.
Example: SC.A$+SC.B$ — Only SC.A$ is output.
» When a fixed string, e.g. AA, is entered before a variable, the subsequent variable is also
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handled as a fixed string.
Example: AA+SC.AA& — “AA+SC.AA&”
* When “String” is selected in the “Data type” but “Integer” or “Double” is set to the varia-
ble, then the variable is converted to a string and then output.
Variable assignment

Variable assignment : SC.CCCS

[ — |
Variable name Tvpe Type Comment ~
Do not assign
SCAAAE Scene Integer
SC BBB# Scene Double
SC.CCCS String
SC.DDD&(0) Scene Integer array
SC EEE#(0) Scene Double array
SC.FFF§(0) Scene String array
SY.MOJIRETSUS System String
SY.SYSTEM_AL System Integer
SY.S5Y'STEM_B& System Integer
SY.5YSTEM_C& System Integer
SY.SYSTEM_D& System Integer v ‘
Array element u

cened
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5 Enter Title that indicates the content of output data.

6 When String is selected in Data type, the following items in String setting area also needs to be

2-292

set.

String setting

S\ze:l 10 |
Charactercode:l o |

‘When using language dependent characters, please specify the code page according to that language.

Example:
g 1. Result output (1/ Q) [m]

No. Offset Data Type Data Value Title
0 0 Double SYSYSTEM_A&
1 8 YMOJIR 5
2 18 Double 111.409385069345
3 26 String aiueo
4 36 Integer 1234
5

E| E| ‘ Insert | ‘ Delete | ‘ Edit |

00000000
00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000020
00000000

000000c0

00 00 00 00 00 a0 65 40

I == 13 675d 33 da 5b 40 6169 75 65 600

00 00 00 00 d2 04 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 0O
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 DO
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 0O
00 00 00 00 00 00 00 00

o
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2-4-10 Testing Communications

Here, check whether or not the PROFINET communication settings are correct.
If communications cannot be established after the setup, use the following procedures to check the
setting details and the communication status.

I Before Testing Communications
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Here, Serial (Ethernet) - Normal (UDP) communication module is used as an example to describe the
procedures.
When checking the communication settings, stop the program on the external device such as a PLC.

I Checking Communication Settings

Use the following procedures to check whether or not the communication settings are correct.

1. On the Main Window, select [Tool] - [System Settings].
In the tree view on the left, select [System Settings] -
[Communication] — [Ethernet Normal (xyz)]. (“xyz”
depends on the Communications Module.)

suoljediunwwo)d BU!ISS_L olL-¥-¢

2. Set the IP address of the sensor controller.
The default settings are as follows:
Address setting: 10.5.5.100
Address setting 2: 10.5.6.100

3. On the Main Window, select [Tool] - [System Settings].
Atemate WIS sener | | — — Select [System Settings] - [Communication] -
rput tput sattin [EtherNet/IP] from the tree view on the left.

Input m

ress — | — | — | — ; ;
—— — 4. Click the [Settings] tab.
OutputportNo [ ] ¢1:Same numberinput porto)

5. Set the output control.
Set whether to provide an interlock with the external

Setting device such as a PLC when performing data output.
Qutput control : lﬁ ¥ OUtpUt Period
Set the cycle by which measurement results are output.
Output periad [ms] - 0.0 Set the value so that the interval is longer than the
; output time and shorter than measurement interval.
Qutputtime [ms] l—snEl .
Output time
Timeout [s] oo Set the interval during which the GATE signal (the signal
that tells the external device such as a PLC when to
read the measurement results) is ON.

This interval must be longer than the cycle time of the
external device such as a PLC and the EtherNet/IP
packet interval (RPI). Set these values so that they
satisfy the following relationships:

RPI < Output time

GATE ON time = Output time

GATE OFF time = Output period — Output time
(The output period and output time are only valid when
output control is set to [None].)

6. This completes the Controller settings.
The external device such as a PLC settings are set next.
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2-294

I Checking the Communication Status

Use the ping command to check whether or not the sensor controller exists on the Ethernet network.
With it, check that the sensor controller IP address has been correctly set and is correctly connected
to the Ethernet network.

@ Additional Information

The ping command uses the ICMP protocol to send a response request to a device connected
through an Ethernet network and determines the time required to respond to that request.

If you properly receive a response from the destination device, the network connection and net-
work settings are correctly set.

1

Connect the sensor controller and a computer with an Ethernet cable.
Set the high-order digits of the computer IP address to the same values as the sensor control-
ler and the low-order one digit to a different value.

<IP Address Setting Example>

Device Example
Sensor controller 10.5.5.100 (default)
Computer 10.5.5.101

Open the Windows command prompt on the computer and perform the ping command.

At the > prompt, type ping, followed by a space and the sensor controller IP address, and then
press Enter.

Example:

C:\>ping 10.5.5.100

After a few seconds, Reply from followed by the IP address of the sensor controller (e.g.,
10.5.5.100) are displayed, it means that the sensor controller is connected to the Ethernet net-
work properly.

Example:

Reply from 10.5.5.100: byte=32

Time<1 ms TTL=128

If anything other than Reply from is displayed:

The sensor controller is not connected to the Ethernet network for some reason. Check the fol-

lowing.

 Are the high-order three digits of the IP addresses for the computer and the sensor controller
the same?

* Is the Ethernet cable correctly connected?

Use the ping command to check the communication status of the external device such as a
PLC as well.

After you have confirmed the communication status as described above, transmit a measure-
ment command to the sensor controller in practice to check the communication operations as
the Vision Sensor.
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2-4-11  Memory Allocation

This section describes the assignments of the Command Area for the input connection to the sensor
controller and the Response Area and Output Area for the output connection to the external device
such as a PLC.

Input Connection to the Sensor Controller (External device such as
a PLC (IO Controller) to Sensor Controller (I0 Device))

For the input connections to the sensor controller, specifies the control inputs, command codes, com-
mand parameters, and User Input Area, which are the Command Area parameters.

13NI40¥d Aq Bupesunwwo) p-g

® Command Area i
<
Set the first Bit g
channel in 5
Name >
Command (15 (14 (13 (12|11 (10| 9 | 8 | 7 | 6 | 5| 4 | 3 |2 |1 0 5
Area. §~
o
+ i >
0 E X S Control input
R E | (2CH)
E T
C X £ X
L E
E P
R
+1 D
S
A
+2 Command
+3 CMD-CODE Code
(2 CH)
+4
+5
+6 Command
p CMD-PARAM parameters
+
(Max. 6 CH)
+8
+9
+10 User Input
—— 1 User Input Area 0
+11 Area 0
+12 User Input
User Input Area 1
+13 Area 1
+14 User Input
——— 1 User Input Area 2
+15 Area 2
+16 User Input
——— 1 User Input Area 3
+17 Area 3
+18
+19 User Input
——— 1 User Input Area 4
+20 Area 4
+21
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Set the first Bit
channel in
Name
Command (1514 |13 |12(11 (10| 9 |8 |7 | 6 | 5|4 |3 |2 |1]|0
Area.
+22
+23 User Input
——  User Input Area 5
+24 Area 5
+25
Signal Signal name Function
Performs a command. For details,
EXE Command Execution Bit refer to2-4-14 Command List on
page 2-306.
Requests the next data output.
. For details, refer to2-4-8 Output
DSA Data Output R t Bit
ata LUlput Request =t Data Settings (Processing Item
Registration) on page 2-283.
STEP Measure Bit Performs measurement one time.

Instructs a command execution
XEXE Flow Command Request Bit during the execution of the Field-
bus flow control.

Clears the error signal (ERR bit).
The ERROR signal of the parallel

ERCLR Error Clear Bit interface and the ERR LED of the
indicator light are not cleared.
CMD-CODE Command Code Stores the command code.
CMD-PARAM Command parameters Stores the command parameters.
This area is used that you write
the data that you defined for the
User Input Area 0 to 5 User Input Area 0 5 sensor controller.

* Data type of User Input Area 0
to 3 is DINT. Data type of User
Input Area 4 to 5 is LREAL.
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2 Methods for Connecting and Communicating with External Devices

Output Connection to PLC (Sensor Controller (10 Device) to PLC
(10 Controller))

For output connections to the external device such as a PLC, execution results and output data from
the sensor controller are set. The execution results such as control outputs, command codes, re-
sponse codes, and response data are output to the Response Area, and the output data from the sen-
sor controller or the User Output Area is output to the Data Output Area.

@ Additional Information

The order in which data is stored depends on the manufacturer of the connected external de-
vice such as an external device such as a PLC.
For details, refer to A-1-1 Parameter Notation Examples for Command Control on page A-2.

® Response Area

First chan- Bit
nel in Re-
Name
sponse 15|14 (13 (12|11 (10| 9 | 8 | 7 | 6 | 5| 4 |3 |2 |1]|0
Area
X | X X B Control out-
E W | B E A|R o U F | put
+0 R Al U L cC| U R S L | (2CH)
R I | S G K| N v G
T|Y
G
A
+1
-
E
+2 Command
CMD-CODE Code
+3
(2 CH)
+4 Response
5 RES-CODE Code
+
(2CH)
+6 Response
RES-DATA Data
+7 (2 CH)

@ Data Output Area

When the User Area is used, data set as the number of output data in the PROFINET output speci-
fications are output followed by the data of the User Output Area. Therefore, the first channel of the
User Output Area will be changed according to the number of output data.
The following table indicates the mapping of the Data Output Area and User Output Area when Re-
sult Data Format 0 (32 bytes) is selected as the number of the output data.
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2 Methods for Connecting and Communicating with External Devices

First chan- Bit
nel in Data
Name
Output 15|14 |13 |12|11|10| 9 | 8 | 7| 6 | 5| 4|3 |2 |1]|0
Area
+8
—— | DATAO Output data
+9 0
+10
—— | DATA1 Output data
+11 1
+12
——— | DATA2 Output data
+13 o
+14
———  DATA3 Output data
+15 3
+16
. DATA4 Output data
+17 4
+18
. DATAS5 Output data
+19 5
+20
_ DATAG Output data
+21 6
+22
——— | DATA7 Output data
+23 -
+24
————1 User Output Area 0 User Output
*25 Area 0
+26
———— User Output Area 1 User Output
+ar Area 1
+28
——— User Output Area 2 User Output
+29 Area 2
+30 -
—— User Output Area 3 User Outpu
+31 Area 3
+32
+33
—— User Output Area 4 User Output
+34 Area 4
+35
+36
+37
——— User Output Area 5 User Output
+38 Area 5
+39
Signal Signal name i

Command Comple-

FLG Turns ON when command execution is completed.

tion Bit
Data Output Com-
GATE @ ? . _pu om Turns ON when data output is completed.
pletion Bit
BUSY Command Busy Bit Turns ON when command execution is in progress and turns

OFF automatically when the execution was competed.

Turns ON when the overall judgment is NG. (The OR signal is
OR Overall judgment output only when the Output option is selected in the Adjust-
ment window.)
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Signal Signal name Function
Turns ON when execution of an entered command during the
Flow Command . ) . .
XFLG Completion Bit execution for the Fieldbus flow control is completed, i.e.
XBUSY: ON to OFF).
XBUSY Flow Command Turns ON when an entered command is in execution during the
Busy Bit execution of the Fieldbus flow control.
XWAIT Flow Command Turns ON when a command can be entered during the execu-
Wait Bit tion of the Fieldbus flow control.
RUN Run Mode T_urns ON when the sensor controller is in Run Mode (with RUN
signal output checked).
Command Recep- Turns ON when Measurement Bit (STEP) or Command Execu-
ACK tion bit tion Bit is turned ON. Turns OFF after the command execution
was completed and either the STEP Bit or EXE Bit is OFF.
Turns ON when the sensor controller detects an error signal.
. In Multi-line Random-trigger mode, an error for each line is out-
ERR Error Signal put to the ERR bit of each line. In the case of a system error
such as a fan error, it is output to the ERR bit on line 0.
CMD-CODE Command Code Returns the executed command code.
RES-CODE Response Code Stores the response data for the executed command.
RES-DATA Response Data Stores the response data for the executed command.
Outputs the data set in the output processing item.
DATAO to 7 Output data 0 to 7 | When more than one processing item exists, data is overwritten
on this area by performing handshaking.
This area is used that the sensor controller writes the data that
User Output Area 0 | User Output Area 0 | you defined using Macro customize functions.
to5 tobs * Data type of the User Output Area 0 to 3 is DINT. Data type
of the User Output Area 4 to 5 is LREAL.

Accessing Communication Areas Using Variables by NJ series
Controllers

In Controllers of the NJ series, /0 memory addresses assigned to each communication area can be
accessed from the user program only via variables.
Follow the procedures below.

@ Specify the /0 memory addresses to access each communication area

By setting AT specifications to variables, assigned destination to each communication area can be
specified in the unit of the 1/O memory address.

1

Setting IO Device Area (CX Configurator FDT)

Directly specify the input and output allocation from the 10 controller to the IO device by using
the 1/0 memory addresses allocated to each communication area. (Output Allocation: Com-
mand Area to the sensor controller, Input Allocation: Response Area and Data Output Area
from the sensor controller)

Setting example

10 Device Area Area Start Address Length
Output Allocation DM 0 100
Input Allocation DM 100 100
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2 Methods for Connecting and Communicating with External Devices

2 Setting Variables
Define variables with AT (assigned destination) specifications to the I/O memory addresses as-
signed to each communication area as shown below.

Setting example

Variable AT specification Data type
SensorOut_EXE D0.0 BOOL
SensorOut_STEP DO0.1 BOOL
SensorOut_ERCLR D0.15 BOOL
SensorOut_DSA D1.0 BOOL
Sensorin_FLG D100.0 BOOL
Sensorln_BUSY D100.1 BOOL
Sensorln_GATE D101.0 BOOL
SensorOut_CommandCode D2 BOOL
Sensorin_ResponseData D106 DINT
Sensorin_Data D108 ARRAYI0..7] OF DINT
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2 Methods for Connecting and Communicating with External Devices

I/0 Signals

The following tables list the signals used to control /0 for PROFINET.

I Input Signals

ON/OFF timing

Signal Signal name Function
OFF to ON ON to OFF
The u.ser (PLC) turns' The user (PLC)
this signal ON when is- | o e this signal
The user (PLC) turns suing a command (in- from ON to OFF when
EXE Command Re- | this signal ON when is- | struct the execution) to the sensor controller
quest Signal suing a command to the | the sensor controller turns the Command
sensor controller. based on the command Completion (FLG) sig-
code and command pa- .
nal ON."
rameters.
e The user (PLC) turns
this signal ON when
requesting the meas-
urement data to out-
*3
During handshaking, put externally. = -
the user (PLC) issues * This DSA signal is
this signal to the sensor turned _ON atthe
controller to request to _sl_gme tITSeTTESPt)he
rigger or
output externally the
measured resuli/s er- Command Request The user (PLC)
DSA ) P EXE) signal switches this signal
formed in the measure- ( ) sig
(Used only for | Data Output ment flow switches from OFF to | from ON to OFF when
handshaking Request Signal ' ON. the sensor controller

output control)

When this signal is ON
while an Output Unit in
the measurement flow
is performed, the sen-
sor controller outputs
the data of the process-
ing item.

When more than one
Output Units is used
to output more than
eight data, turn ON
this DSA signal again
after the GATE signal
for the first data out-
put turns OFF.

For details, refer to
2-4-17 Timing Chart
on page 2-314.

turns the GATE signal
ON.”2

ERCLR

Error Clear Bit

Clears the error signal
(ERR bit).

The ERROR signal of
the parallel interface
and the ERR LED of
the indicator light are
not cleared.

The user (PLC)
switches the signal from
OFF to ON when the
Error (ERR) signal from
the sensor controller is
turned OFF.

This signal is turned
OFF when the user
(PLC) detected the Er-
ror (ERR) signal turned
OFF.
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2 Methods for Connecting and Communicating with External Devices

ON/OFF timing

Signal Signal name Function
OFF to ON ON to OFF
This is turned on when Th(.a user (PLC.) L .
a command will be per switches the signal from | This signal switches
. p OFF to ON when it in- from ON to OFF when
Flow Com- formed while PLC Link,
XEXE . structs an entered com- | the Flow Command
mand Request | Fieldbus, or parallel . . . .
mand execution during | Completion (XFLG) sig-
flow control are per- i .
formed the execution of the nal is turned ON.
’ Fieldbus flow control.
This signal turns ON
from the PLC) to per- The user (PLC)
. form measurement after | switches this signal
This is turned on when -
Measurement ) confirming that the from ON to OFF after
STEP . measurements will be . ]
Trigger BUSY signal and the detecting that the sen-

performed.

Command Execution
Completion (FLG) sig-
nal have turned OFF.

sor controller turned the
BUSY signal ON.

*1.  If the Command Request (EXE) signal does not switch from ON to OFF within 10 seconds after the Com-
mand Completion (FLG) signal was turned ON, a timeout error will occur, and the FLG signal is forced to be

turned OFF.

*2.  If the Data Output Request (DSA) signal does not switch from OFF to ON within the time set at the “Time-
out” in the settings after the Data Output Completion (GATE) signal turned ON, a timeout error will occur and
the measurement data prepared for output will be discarded.

*3. If the Data Output Request (DSA) signal does not switch from OFF to ON within the time set at the “Time-
out” in the settings after the measurement processing started by the Measurement Trigger (STEP) signal or
the Command Request (EXE) signal turned ON, a timeout error will occur and the measurement data pre-
pared for output will be discarded.

I Output Signals

ON/OFF timing

Signal Signal name Function
OFF to ON ON to OFF
This signal indicates This signal turns ON
that external inputs when the sensor con-
such as commands troller receives a com- The signal turns OFF
BUSY Busy cannot be accepted. Is- | mand from the user when the command ex-
sue a command when | (PLC). (After the EXE | ecution is completed.
this signal is OFF. signal switches from
*172"3 OFF to ON.)
This signal is turned
The sensor controller The signal turns ON 'S signatis
L . OFF when the user
Command Ex- | uses this signal to in- when the sensor con- (PLC) switches the
FLG ecution Com- | form the PLC that com- | troller completes execu-
. . . . Command Request
pletion mand execution has tion of a received com-

been completed.

mand.

(EXE) signal from ON
to OFF.
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Signal

Signal name

Function

ON/OFF timing

OFF to ON ON to OFF
* Without handshaking
The signal turns ON
when the sensor con-
troller performs the |« Without handshaking
The signal informs the Output Unit " in the The signal turns OFF
PLC of the timing to measurement flow after the Output Time
load output data. and is ready for the set in the settings
Data Output “ON” of this signal indi- da.ta output. . ha_s passed. .
. cates that the sensor * With handshaking * With handshaking
GATE Completion . ) . o .
Sianal controller is outputting The signal turns ON This signal is turned
g the data. when the sensor con- OFF when the user
The user (PLC) starts to troller performs the (PLC) switches the
load the data when the Output Unit *4 in the Data Output Request
signal turns ON. measurement flow (DSA) signal from
and is ready for the ON to OFF.
data output and the
Data Output Request
(DSA) signal is ON.
The signal indicates
that the sensor control-
ler detects the following
errors. The signal turns OFF
For details of the errors, | The signal turns ON if when the error is fixed
ERR Error Signal refer to Error Messages | the sensor controller and the user (PLC)
and Troubleshooting in | detects an error. turns the Error Clear
the Vision System (ERCLR) signal ON.
FH/FHV Series User's
Manual (Cat. No.
Z2365)..
The signal t ON
. - © signartumns The signal turns OFF
The signal indicates when the sensor con- when the sensor con
RUN Run Mode that the sensor control- | troller is in Run Mode troller is not in Run
ler in RUN Mode. (with RUN signal Mode
output checked). '
. The signal indicates the | The signal turns ON The signal turns OFF
Overall judg- ) ) )
OR ment overall judgment re- when the overall judg- when the overall judg-
sults. ment is NG. ment is OK.
The signal indicates
that dis re-
6.1 acommand 1S re_ The signal is turned ON | The signal switches
ceived. Even BUSY is .
when Measure Bit from ON to OFF after
Command Re- | not output due to a .
ACK cetion heavy load. it surely de (STEP) or Command the execution complet-
P tects’;he o Ietioz | Execution Bit (EXE) is | ed and eitner the STEP
P received. Bit or EXE Bit is OFF.
the command process-
ing execution.
. - The signal is turned ON | The signal is turned
The signal indicates
when a command per- | OFF when the Flow
Flow Com- that a command per-
mand Execu formed during execu formed has been com- | Command Request
XFLG tion Comble tion of the Figldbus flow pleted (XBUSY switch- | (XEXE) signal switches
. P ed from ON to OFF) form ON to OFF during
tion control has been com-

pleted.

during execution of
Fieldbus flow control.

the execution for the
Fieldbus flow control.
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2 Methods for Connecting and Communicating with External Devices

2-304

. . . ON/OFF timing
Signal Signal name Function
OFF to ON ON to OFF
The signal switches
The signal switch
The signal indicates © signal swifehes from ON to OFF when a
from OFF to ON when a .
that a command en- command execution en-
Flow Com- : command entered dur- .
XBUSY .. | tered during the execu- | . . tered during the execu-
mand Busy Bit | . ing the execution for the | . .
tion of the Fieldbus flow . . tion of the Fieldbus flow
. . Fieldbus flow control is
control is in execution. ) . control has been com-
in execution.
pleted.
The signal indicates The signal switches This signal switches
that a command en- from OFF to ON when a | from ON to OFF when a
XWAIT Flow Com- tered can be accepted command can be input | command cannot be
mand Wait Bit | during the execution of | during the execution of | entered during the exe-
the Fieldbus flow con- the Fieldbus flow con- cution of the Fieldbus
trol. trol. flow control .

*1.

*2.

*3.

*4.,

Because the BUSY signal OFF time is short, the BUSY signal may appear to remain ON during continuous
measurement, the sensor controller accepts the Command Request (EXE) signal only when the End Contin-
uous Measurement command is performed.
This will not be detected while commands received through any other protocol are processed. (Ex.: This sig-
nal remains OFF during measurement with the STEP signal in the Parallel communications.) If you use
more than one protocol and need to detect command execution, use the BUSY signal in Parallel communi-

cations.

“ON” of this signal does not mean that a command is currently performed. To check whether a command is
being executed, refer to the Command Execution Completion (FLG) signal.
This occurs when the measurement flow is performed in order from the top and the Output Unit is executed,
not at the moment when measurement execution was completed.
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2-4-13 Output Items

Measurement Results for which Output is Possible (Fieldbus Data
Output)

The following data can be output using the processing items related to the Result Output.
Measurement values are also referred using processing units such as expressions.

13NI40¥d Aq Bupesunwwo) p-g

Measurement
. " Character string Description
items
Judgment JG Judgment result
DataOto7 D000 to D007 Results of expressions set for output data 0 to 7.

I External Reference Tables (Fieldbus Data Output)

By specifying a number, the following data can be referred using control commands or processing
items having a set/get processing unit data function.

swey| INdINO €1--2

Number Data name Set/Get Data range

0: No judgment (unmeasured)
0 Judgment Get only 1: Judgment result OK
-1: Judgment result NG

* ASCII:-999,999,999.9999 to

5to 12 DataOto 7 Get only 999,999,999.9999
e Binary: -2,147,483.648 to 2,147,483.647
0: Fixed point

150 Output type Set/Get xec poin

1: Floating point
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2-4-14 Command List

This section describes the commands used in PROFINET.

A command with command words in the Command Area first channel can be performed in IO data
communications.

For details of commands in IO data communications, refer to A-1-4 Command Details for PLC Link,
EtherNet/IP, EtherCAT, and PROFINET on page A-16.

® Execution Commands

First word in Response
Area Function Reference
+3 +2
0010 1010 Performs measurement one time. page A-16
0010 1020 Performs continuous measurement. page A-16
0010 1030 Ends continuous measurements. page A-17
0010 1040 Performs test measurement for the specified unit. page A-17
0010 2010 Clears all measurement result values. page A-19
0010 2020 Clears the data output buffer. page A-19
0010 3010 S:r\]/:jrt:;jn(t::orlrlzr:t system data and scene group data in the page A-21
0010 4010 Registers the model again. page A-22
0010 5010 Shifts the image display position by the specified amount. page A-23
0010 5020 Zooms the image display in or out by the specified factor. page A-23
0010 5030 tliztil':lrdnesf;:(; 3:?:2/_ position and display magpnification to page A-24
0010 7010 Copies the scene data. page A-25
0010 7020 Deletes the scene data. page A-25
0010 7030 Moves the scene data. page A-26
0010 8020 :;::;i:the specified registered image as the measurement page A-28
0010 9010 Returns an entered text string without changing it. page A-29
0010 8010 Er:in(;:;es to the start of the measurement flow (processing page A-33
0010 FO010 Restarts the sensor controller. page A-33
® Commands to Get Status
First word in Response
Area Function Reference
+3 +2
0020 1000 Gets the current scene number. page A-34
0020 2000 Gets the current scene group number. page A-34
0020 4000 Gets the number of the layout that is currently displayed. page A-35
0020 5010 Gets the.r?um.ber of tI’Te Unit that is currently displayed in page A-36
the specified image display window.
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N
First word in Response g
Area Function Reference S
+3 +2 2
>
ts th -i that i tly displ i )
0020 5020 Gets e's.ub '|mage n.umber ' at is currently displayed in page A-36 §
the specified image display window. 2
. P . -~ pt
0020 5030 Gets the image mode for the specified image display win page A-37 ‘-<u
dow. 2
. - . o
- T
0020 27010 G.ets.the input status (prohibited/permitted) for the Commu page A-38 2
nications Modules. m
0020 7020 Get§ the output status (prohibited/permitted) to an external page A-38
device.
he ON/OFF for th ifi llel | i-
0020 8010 Gets the ON/OFF status for the specified parallel 1/0 termi page A-39
nal.
ts the ON/OFF status of all llel terminal t fi Y
0020 8020 Gets _eO /OFF status of all parallel terminals except for page A-41 &
DI terminals. IS
0020 8030 Gets the ON/OFF status of all parallel DI terminals. page A-43 §
0020 A000 Gets the current state of the operation log. page A-46 3
=}
=
® Commands to Set Status &
First word in Response
Area Function Reference
+3 +2
0030 1000 Switches to the specified scene number. page A-47
0030 2000 Switches to the scene group with the specified number. page A-47
0030 4000 Sets the layout number and switches the image. page A-48

h f th i isplay in th ified im-
0030 5010 Sets t' e numtlaer of the Unit to display in the specified im page A-49
age display window.

ts th f th -i to display in th ifi
0030 5020 _Se S e. numbelj of the sub-image to display in the specified page A-49
image display window.

Sets the image mode for the specified image display win-

0030 5030 A-50
dow. page

0030 7010 Permits/prohibits inputs to the Communications Modules. page A-51

0030 7020 Permits/prohibits outputs to external devices. page A-51

0030 8010 ::lts the ON/OFF status of the specified parallel I/0 termi- page A-52

he ON/OFF f all llel inal f

0030 8020 Sets t e'O /OFF status of all parallel terminals except for page A-54
DO terminals.

0030 8030 Sets the ON/OFF status of all parallel DO terminals. page A-56

0030 A000 Sets the state of the operation log. page A-59
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® Commands to Read Data

First word in Response
Area Function Reference
+3 +2
0040 1000 Gets the specified processing unit data. page A-60
0040 4050 Gets the conditions set for data logging. page A-67
0040 4060 Gets the parallel DI terminal offset data that is set. page A-67

® Commands to Write Data

First word in Response
Area Function Reference
+3 +2
0050 1000 Sets the specified unit data. page A-68
0050 4050 Sets the data logging conditions. page A-73
0050 4060 Sets the parallel DI terminal offset data. page A-74
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2-4-15 Command Response Processing

About control command response processing, the following timing chart describes the ON/OFF timing
of signals related to commands to be input.

@ Timing Chart for Command Execution

The Command Request (EXE) signal is used as the trigger to input and execute various com-
mands such as measurement execution stored in advance in the external device (such as a PLC)
memory.

The Command Completion (FLG) signal turns ON when execution of the control command is com-
pleted. Use this as the trigger to turn OFF the Command Request (EXE) signal.

e ON
Command Code X
(CMD-CODE) OFF

ON
Command Area| Command Parameter X
(CMD-PARAM) OFF

13NI40¥d Aq Bupesunwwo) p-g

A5)

.

Command Execute
\_ (EXE) signal OFF

o
z
7]

e - Specified time in the time out setting.

Command Code b ><
(CMD-CODE) o —+—4

&)

BuIssa001d asuodsay puBWIWO) G-~

Busy 2
(BUSY) signal  5pp I,

Control command is running. —=)) %
o

Command Reception
(ACK) signal OFF

Response Area

Response Code
(RES-CODE) OFF

Response Data
(RES-DATA) OFF

>

>

.- ---|

Command Completion
_ (FLG) signal  opp

—

—
-

4)

*1: A timeout error will occur if you do not turn off the Command Execution (EXE) signal within 10
seconds after the Command Completion (FLG) signal is turned ON.
Command Completion (FLG) signal and BUSY signal will be forcefully turned OFF.

*2: Busy (BUSY) signal is automatically switched ON to OFF when the command execution is completed.

(1) The external device such as a PLC sets the command code and command parameters.

(2) After checking that the BUSY signal and the Command Completion (FLG) signal have turned OFF, the
PLC turns ON the Command Request (EXE) signal again to instruct the sensor controller to perform it.

(3) When receiving the instruction the sensor controller performs the command and turns ON the ACK
signal and the BUSY signal.

(4) When completing the execution, the sensor controller sets the command code, response code, and
response data.
The Command Completion (FLG) signal is turned ON.

(5) The PLC (user) turns OFF the Command Request (EXE) signal when the Command Completion
(FLG) signal turns ON.
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(6)

When detecting that the Command Request (EXE) signal is OFF, the sensor controller automatically
turns OFF the Command Reception (ACK) signal and the Command Completion (FLG) signal auto-
matically.

® Continuous Measurement Command (Without handshaking)

Continuous execution is used to repeatedly execute measurement by starting the next measure-
ment operation (image input and measurement processing) as soon as single measurement opera-
tion (image input and measurement processing) is completed.

Continuous measurement is started when the Start Continuous Measurements command is exe-

cuted and ended when the End Continuous Measurements command is executed.

Command
Area

Response
Area

(

Command Code

Command Parameter

Command Execute
(EXE) signal

Command Code

Busy
(BUSY) signal

Command Reception
(ACK) signal

2-310

Response Code

Command Completion
(FLG) signal

\_ overall Judgement
(OR) signal

ON
OFF

ON
OFF

ON
OFF

ON

OFF
ON

OFF
ON

OFF
ON

OFF
ON

OFF

ON
OFF

X

End Command

'
Start Command for Continuous Measurement ><for Continuous Measurement

X<

)

_

Timeout

(12)

-

1z

Timeout

|
T
|
1
'
'
|
Y

X

A=k

[
|
|
|
|
|
|
!
]
|
'
|
|
|
|
T

——— Control command is running. ——=—=—

Measuring—s——; Measuring —
1
'

’:,&2---><
N -

’!

(13)

Preparation for contifjuous
measurement is initialed.

XK

@)

AR N X P U I A P,

(1 @

(TSP R Ry i U S E

i
'
i
f

1

® @

)

*1: A timeout error will occur if you do not turn off the Command Execution (EXE) signal within 10
seconds after the Command Completion (FLG) signal is turned ON.
Command Completion (FLG) signal and BUSY signal will be forcefully turned OFF.

*2: Busy (BUSY) signal is automatically switched ON to OFF when the command execution is completed.

<Operation to Start Continuous Measurements>

(1)
)

@)

(4)
®)

The PLC (user) sets the Start Continuous Measurements command code.

After checking that the BUSY signal and the Command Completion (FLG) signal have turned OFF, the
PLC turns ON the Command Request (EXE) signal again to instruct the sensor controller to perform it.

When completing the preparations for continuous measurement, the sensor controller sets the com-
mand code and response code. when preparations for continuous measurement have been complet-
ed.

The Command Completion (FLG) signal is turned ON.

The PLC (user) turns OFF the Command Request (EXE) signal when the Command Completion
(FLG) signal turns ON.
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(6) After detecting that the Command Request (EXE) signal has turned OFF, the sensor controller starts
continuous measureent and turns ON the Command Reception (ACK) signal and the BUSY signal.

(7) The Command Completion (FLG) signal is automatically turned OFF.

<Operation to End Continuous Measurement>

(8) The PLC (user) sets the End Continuous Measurements command code during execution of continu-
ous measurement by the Start Continuous Measurements command.

(9) The Command Request (EXE) signal is then turned ON and the instruction is sent to the sensor con-
troller.

@ Additional Information

Continuous measurement is not ended in the middle of measurement.
When the End Continuous Measurements command was executed, continuous measurement
is ended after the measurement in execution was completed.

<Ending Continuous Measurement>

(10)  When receiving the instruction, the sensor controller stops continuous measurement and turns OFF
the BUSY signal.

(11)  After setting the command code and response code, the sensor controller turns ON the Command
Completion (FLG) signal.

(12)  When detecting that the Command Completion (FLG) signal turns ON, the PLC (user) turns OFF
the Command Request (EXE) signal.

(13)  After detecting that the Command Request (EXE) signal has turned OFF, the sensor controller auto-
matically turns OFF Command Completion (FLG) signal.

M Precautions for Correct Use

» The measurement during continuous measurement is given priority. Therefore, display of the
measurement results (total judgment, images, judgment for each processing unit in the flow
display, and detailed results) may sometimes not be updated.

* When continuous measurement is ended, the measurement results from the last measure-
ment will be displayed.

® Performing Measurement with the STEP Signal

In addition to inputting and executing the Command Request (EXE) as a trigger, the Measurement
Trigger Execute (STEP) signal can be used to perform measurement.

Measurement

Command Area Trigger Execute ON
(STEP) signal  off

ON :
Busy (ACK) signal ‘ I_
y (ACK) sig OFF ] .
Response Area E E E E
Overall judgment ON E ! E \
(OR) signal  opf L a
1)) (3 |

A
—
n
=
A ---

@ (
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—
N

—~
W
= O = =

—
a

While the ACK signal is OFF, measurement starts by the rising edge of the Measurement Trigger Exe-
cute (STEP) signal.

The starting measurement turns ON the ACK signal.

The Measurement Trigger Execute (STEP) signal is turned OFF when the ACK signal turns ON.
The Overall Judgement (OR) signal is output when measurement is completed.

The ACK signal is turned OFF when the measurement flow is completed.

2-4-16 Data Output

This section describes the ON/OFF timing for signals related to measurement data output after meas-
urement completion using the following timing chart.

® Without handshaking

Data Output Data Output
Unit execution Unit execution
e ¢ ¢
1 1 --—Ppp
N
e A
v First ' . ' Second
1 dataoutput! ' i dataoutput _
- i 2~
Response Area Result Completion ON . :
P (GATE) signal : :
OFF . T
1 1
1 1
ON 4 —
Data Output Area Output dataOto 7 ! . The datais overwritien by
(DATAO to DATA7) OFF 1 ! the second data output.
! :
(1) )

*1, *2: Data is output at the set output period™! and for the set output time."2

(1)

)

After the data is output, the GATE signal is turned ON and the data is held for the data output time.

The sensor controller outputs data when the Output Unit (Fieldbus Data Output Unit / Result output
(I/O) Unit) starts execution.

Data is output each time that the Output Unit is performed for the second time or other Output Unit
is performed. In that time, the output data for the first time is overwritten.

M Precautions for Correct Use

» To receive all the output data, set [Output control] to [Handshaking], and then output data.

For details, refer to Setting the EtherNet/IP Output Specifications on page 2-207, and Output
Format (Fieldbus Data Output) on page 2-218.

If any part of data is missing on the external device (such as a PLC) side, or the GATE signal
is not output from the FH sensor controller, set Measurement priority to Lower the priority of
the measurement process. Note that the measurement time becomes longer with this setting.
For details, refer to Setting the Status at Startup Startup Settings in the Vision System
FH/FHV Series User's Manual (Cat. No. Z365)
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@ With handshaking

The Result Completion (GATE) signal switches from OFF to ON when the PLC (user) switches the
Result Set Request (DSA) signal from OFF to ON.

At that time, data that is possible to output will be output.”

The PLC (user) switches the DSA signal from ON to OFF under the conditions whether it has re-
ceived the output data and the Result Completion (GATE) signal has been turned ON.

In the case where multiple Output Units perform the data output, the PLC (user) turns the Data
Output Request (DSA) signal ON again to instruct it to output the following data, when the sensor
controller switched the Data Output Completion (GATE) signal from ON to OFF.

13NI40¥d Aq Bupesunwwo) p-g

*1: Data prepared for output which an Output Unit has been already performed in the measurement flow.

The external device such as a PLC turns ON the

) ) Result Set Request (DSA) signal at the same
Output Unit ~ Output Unit time as the STEP or Command Request (EXE)
execution execution signal and waits for the first output data.

The external device such as a PLC reads the
data when the Result Completion (GATE)
' i signal turns ON and it turns OFF the Result Set

Wait for the first ~ Wait for the second Request (DSA) signal.

The EXE signal is turned ~ Outputdata. oulputdata.
ON at the same time.

Data Output ON \

(] *
' '
' '
' '
' '
' '

ndino eyeq 91-v-

The external device such as a PLC turns ON the
Result Set Request again when the Result
Completion (GATE) signal turns OFF and waits
for the second data output.

SV
Request J E‘_ The sensor controller automatically turns OFF
(DSA) signal OFF v = the Result Completion (GATE) signal when it
VAN SN detects that the Result Set Request (DSA)
l_ signal has turned OFF.
ATE) signal OFF !

"
'
'
'
T
'
:
ol

>< First data ou tout >< Second data output

0 @OWE  ©

*1 A timeout error will occur if any of the following states continues for longer than the timeout time.
« If the DSA signal is not turned ON after a certain time elapses from when the Output Unit was executed. (Turn ON the DSA
signal at the same time as the measurement trigger command.)
« If the DSA signal is not turned OFF after a certain time elapses from when the GATE signal turns ON.

OQutput data O to 7 ON
(DATAOQ to DATA7) o

Result ON E L
Com letion : E

(1) The PLC (user) turns ON the Command Request (EXE) signal and the Data Output Request (DSA)
signal at the same time. The output data for the first Output Unit (Fieldbus Data Output Unit / Result
output (I/0O) Unit) can be surely received.

(2) The sensor controller performs the Output Unit in the measurement flow. Since the Data Output Re-
quest (DSA) signal is ON after the data is written, the Data Output Completion (GATE) signal be-
comes ON.

(3) The PLC (user) reads the data when the Result Completion (GATE) signal turns ON and it turns
OFF the Result Set Request (DSA) signal.

(4) The sensor controller automatically turns OFF the Result Completion (GATE) signal when it detects
that the Result Set Request (DSA) signal has turned OFF.
(5) If there is more than one Output Unit in the measurement flow, the PLC (user) turns ON the Data

Output Request (DSA) signal when the Data Output Completion (GATE) signal turns OFF, and then
it waits for execution of the next Data Output Unit.

(6) When the next Data Output Unit is executed, the GATE signal turns ON and the data is output. Re-
ceive the second output data and then repeat steps 3 to 5, above.
Repeat steps 3 to 5 for any other data outputs.

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 2-313



2 Methods for Connecting and Communicating with External Devices

2-4-17 Timing Chart

2-314

This section describes the ON/OFF timing for signals related to the sequence of operation from control
command input until measurement data output after measurement completion using the following tim-

ing chart.

® Example 1: Inputting a Measurement Trigger after Switching a Scene with-
out Handshaking

Command
Area

Response
Area

Data Output Output Data
Area (DATA) OFF

(1

)

©)

(4)
®)

(6)

(7)

(8)

~

o
z

Command Code Select Scene command Measurement command

OFF

Command Parameter Scene No.

OFF

o
z

Select Scene command
is running.

217

Command Execute
\_ (EXE) signal opp

Measurement command oy
is running.

2

-

(’

@]
z

.....-..,
c

N
bt
—_

Busy
(BUSY) signal

T
|
r

.

Command Reception
(ACK) signal  opp

o
z

-

'O 'SP P AP AP R ———

2]

Command Completion ON
(FLG) signal OFF

Data Output Completion ON
\_ (GATE) signal OFF

NG

8) 1 (10)

Output Unit is executed.

ON

=
=z
3

*1: A timeout error will occur if you do not turn off the Command Execution (EXE) signal from external device
such as a PLC (master) within 10 seconds. Then Command Completion (FLG) signal and Busy (BUSY)
signal will be forced to turn off.

*2: Busy (BUSY) signal is automatically switched ON to OFF when the command execution is completed.

The external device such as a PLC sets the command code and command parameters for the
Switch Scene.

Next, confirm that the BUSY signal and the Command Completion (FLG) signal have turned OFF
and then turn ON the Command Request (EXE) signal. A request is sent to the sensor controller.
The sensor controller turns ON the Command Reception (ACK) signal and BUSY signal and
switches the scene when the request is received.

The Command Completion (FLG) signal is turned ON when the scene switching is completed.

The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion
(FLG) signal is switched from OFF to ON.

After detecting that the Command Request (EXE) signal has turned OFF, the sensor controller auto-
matically turns OFF the Command Reception (ACK) signal and Command Completion (FLG) signal.

The measurement command code and command parameters are set from the external device such
as aPLC.

The Command Request (EXE) signal is turned ON to execute the measurement command.
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@ Additional Information

To execute a measurement trigger after changing the scene, first confirm that the Command
Completion (FLG) signal and the BUSY signal that turned ON for execution of the Select Scene
command have turned OFF.

Also, if the BUSY signal is ON for too little time and the external device cannot read it, increase
the time that the BUSY signal is ON for changing scenes so that the external device can read
the ON state. To do this, change theAdd time setting for the Scene switch time.

Refer to Setting the Conditions That Are Related to Operation during Measurement in the
Vision System FH/FHV Series User's Manual (Cat. No. Z365).
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(9) The sensor controller turns ON the Command Reception (ACK) signal and BUSY signal and per-
forms measurement processing when the request is received.

(10)  The Command Completion (FLG) signal is turned ON when the measurement processing was com-
pleted.

(11)  The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion
(FLG) signal turns ON.

(12)  When the sensor controller detects that the Command Request (EXE) signal is OFF, it automatically

turns OFF the Command Reception (ACK) signal and Command Execution Completion (FLG) sig-
nal.

MeyQ Buiwil /}-v-g

@ Example 2: Inputting a Measurement Trigger after Switching a Scene with

Handshaking
-~ ON
Command Code Select Scene command >< Measurement command
OFF:\/I i :
Command Parameter ON :>< Scene No. ><
Command OFF 1 i (14)
Area : " © | T -
Command Execute ON H Select Scene command o : Measurement command et
. 1 is running. v ! is running. -‘
(EXE) signal OFF ; o s E
E h E :. E h (1) D
Data Output Request  ON 1 " D 1 l*—". o
(DSA) signal OFF I E \ : . | .“ 1
- i [ . i n ! ]
A RTC! O L
( Busy N w1 e
(BUSY) signal OFF—:—é— ‘_;_;_E_ ‘: '
Command Reception ~ ON E E — E E :. I.
Response (ACK) signal OFF — i . : : : !
Area : ; ey 3 (15)
Command Completion  ON E : b :
(FLG) signal ' : [ :
OFF : | L —
: : : b a2,
Data Output Completion ~ ON E ' E E : E
. (GATE) signal  opF— ; : o / —
Data Output OutputData ON —F—— E — >< 5
Area (DATA)  5pp : : : : : -
" @ “4) " ® T (10) (13)

Output Unit is executed.

*1: A timeout error will occur if you do not turn off the Command Execution (EXE) signal from external device
such as a PLC (master) within 10 seconds. Then Command Completion (FLG) signal and Busy (BUSY)
signal will be forced to turn off.

*2: Busy (BUSY) signal is automatically switched ON to OFF when the command execution is completed.

(1) The external device such as a PLC sets the command code and command parameters for the
Switch Scene.
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(4)
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(6)
(7)

(8)
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Connecting and Communicating with External Devices

Next, confirm that the BUSY signal and the Command Completion (FLG) signal have turned OFF
and then turn ON the Command Request (EXE) signal. A request is sent to the sensor controller.
The sensor controller turns ON the Command Reception (ACK) signal and BUSY signal and
switches the scene when the request is received.

The Command Completion (FLG) signal is turned ON when the scene switching is completed.

The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion
(FLG) signal is switched from OFF to ON.

After detecting that the Command Request (EXE) signal has turned OFF, the sensor controller auto-
matically turns OFF the Command Reception (ACK) signal and Command Completion (FLG) signal.
The measurement command code and command parameters are set from the external device such
as aPLC.

The Command Request (EXE) signal is turned ON to execute the measurement command.
The PLC (user) turns ON the Command Request (EXE) signal and the Data Output Request (DSA)
signal at the same time.

Additional Information

To execute a measurement trigger after changing the scene, first confirm that the Command
Completion (FLG) signal and the BUSY signal that turned ON for execution of the Select Scene
command have turned OFF.

Also, if the BUSY signal is ON for too little time and the external device cannot read it, increase
the time that the BUSY signal is ON for changing scenes so that the external device can read
the ON state. To do this, change theAdd time setting for the Scene switch time.

Refer to Setting the Conditions That Are Related to Operation during Measurement in the
Vision System FH/FHV Series User's Manual (Cat. No. Z365).

©)

The sensor controller turns ON the Command Reception (ACK) signal and BUSY signal and per-
forms measurement processing when the request is received.

(10)  The sensor controller performs the Output Unit in the measurement flow. Since the Data Output Re-

(11

quest (DSA) signal is ON after the data is written, the Data Output Completion (GATE) signal be-
comes ON.

)  The PLC (user) reads the data when the Result Completion (GATE) signal turns ON and it turns
OFF the Result Set Request (DSA) signal.

(12)  The sensor controller automatically turns OFF the Result Completion (GATE) signal when it detects

that the Result Set Request (DSA) signal has turned OFF.

(13)  The Command Completion (FLG) signal is turned ON when the measurement processing was com-

pleted.

(14)  The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion

(FLG) signal turns ON.

(15)  When the sensor controller detects that the Command Request (EXE) signal is OFF, it automatically

2-316

turns OFF the Command Reception (ACK) signal and Command Execution Completion (FLG) sig-
nal.
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- - - - N
@ Example 3: Outputting Data with more than One Output Unit Without g
Handshaking S
3
e ON S
Command Code Measurement command o
OFF:\/ i 8
! =]
! @
Command Command Parameter  ON :> < g
Area OFF — 2
| A o
Command Execute  ON i e Measurement command is running. —¢ '] =
(EXE) signal : o m
. OFF —! 3 :
B .
4 Busy ON ' »22 !
(BUSY) signal | i
: L\ (12)
Command Reception  ON Lo e
Response (ACK)signal gpp ! . — 3
=
Area Command Completion ON ’4 3
(FLG) signal  oFF a
(@)
>
[V
—~

[N Jpp AP DU AUy Sy

Data Output  ON ' (8) i
Completion i 6 _—
~ (GATE) signal  OFF — © -
, | First data output Seccimd data output
Data O%feu; [ Output Data ON ; : —
(DATA) ! ! 0D .
OFF — T :
' 4 4 o _ _
" @ () (8)(10) socond data oupet T
(4) First Output Unit is (7) Second Output Unit is
executed. executed.

*1: Atimeout error will occur if you do not turn off the Command Execution (EXE) signal from the external
device such as a PLC (master) within 10 seconds. Then Command Completion (FLG) signal and Busy
(BUSY) signal will be forced to turn off.

*2: Busy (BUSY) signal is automatically switched ON to OFF when the command execution is completed.

(1) The measurement command code and command parameters are set from the external device such
as a PLC.

(2) Next, confirm that the BUSY signal and the Command Completion (FLG) signal have turned OFF
and then turn ON the Command Request (EXE) signal. A request is sent to the sensor controller.

(3) The sensor controller turns ON the BUSY signal and executes measurement processing when the
request is received.

(4) When the first Output Unit in the measurement flow is executed, the sensor controller outputs data
for the first Output Unit to the Data Output Area.

(5) The sensor controller turns the Data Output Completion (GATE) signal ON when the data is output
to the Data Output Area.

(6) The sensor controller turns the Data Output Completion (GATE) signal OFF after the time set at the
Output time in the PROFINET settings has passed.

(7) The second Output Unit in the measurement flow is executed.

(8) The sensor controller outputs the data for the second Output Unit to the Data Output Area after the
time set at the Output period in the PROFINET settings has passed. At that time, the data for the
first Output Unit is overwritten.

9) The sensor controller turns the Data Output Completion (GATE) signal OFF after the time set at the
Output time in the PROFINET settings has passed.

(10)  The Command Completion (FLG) signal is turned ON when the measurement processing was com-
pleted.
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(11)  The PLC (user) turns the Command Request (EXE) signal OFF when the Command Completion

(FLG) signal turns ON.

(12)  When the sensor controller detects that the Command Request (EXE) signal is OFF, it automatically

turns OFF the Command Reception (ACK) signal and Command Execution Completion (FLG) sig-
nal.

For data output with handshaking, refer to With handshaking on page 2-313.

@ Additional Information

Saving All of the Measurement Results
If you output data from more than one Data Output Unit or for repeatedly measured output data
(e.g., for continuous measurements), the same Data Output Area will be overwritten.
To save all of the output data, adjust the Output period and Output time that are set in the
EtherCAT settings so that all of the output data is output and either receive all of the output data
by using the Result Notification signal or use handshaking control.
Handshaking lets you control data output by using the Result Notification signal turning ON as a
trigger for the data output timing and turning ON the Result Set Request to read the output da-
ta.
Each time that data is output (from the second output on), read the output data and move it to a
different part of I/O memory in the external device such as a PLC.
For more information on handshaking, refer to Data Output Control with Handshaking on page
1-25.
You can compare the received number of output data and the number of measurements for
continuous measurements to check if all of the measurement results have been received.
Use the following method to check the number of measurements that was actually executed.
* Application Example
Set a calculation to count the number of measurements that are executed in the measure-
ment flow.
If you set something like [DO+1], each time a measurement is executed (each time the meas-
urement flow is executed), 1 will be added to DO, so the present value of DO will give you the
actual number of measurements.
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2-4-18 PROFINET Troubleshooting

I Cannot Connect with the Sensor Controller

Problem

Cause

Action

Cannot establish the 10 link with
the sensor controller.

The GSD file version is different
from the firmware one.

Make sure that the EDS file version
matches the firmware version.

In OMRON PROFINET interface
unit, the 10 data settings cannot be
transferred to the unit.

The total of the output data size ex-
ceeds the maximum size capable
of outputting in Multi-line Random-
trigger mode.

Adjust the output data size so that
the total size is within 416 bytes.

No Data is Output from the Sensor Controller

Problem

Cause

Action

The GATE signal is not output.

The relationship between the
Update Rate of the IO controller
and the Output time and Output
period for the sensor controller is
improper.

Decrease the value set at the
Update Rate of the IO controller or
increase the values set at the
Output time and Output period for
the sensor controller.

No data is output at all.

The communication module is set
incorrectly.

Check that PROFINET is set in the
communication module settings.

The output data size (Data Format)
of the Sub-module in the 1O control-
ler is different from that of the sen-
sor controller.

Match the both output data size
(Data Format).

A Timeout Error Occurred

Problem

Cause

Action

A handshaking timeout error occur-
red.

The timing to switch the DSA signal

is too slow.

The following patterns are consid-

ered.

e The DSA signal is not turned ON
even after measurement has
been completed.

* The DSA signal is not switched
from ON to OFF even after the
GATE signal has been turned
ON.

* The DSA signal is not turned ON
even after the GATE signal has
been turned OFF.

After the measurement command is
performed, turn the Data Output
Request (DSA) signal ON and OFF
within the timeout time set in the
PROFINET communication set-
tings.

Or, increase the Timeout time set in
the PROFINET settings.
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2-320

Problem

Cause

Action

A timeout error for the 10 controller
occurred and the connection was
disconnected.

The watchdog in the 10 controller
operated and a timeout error occur-
red.

The sensor controller prioritizes
measurement processing and con-
trol processing over communication
processing.

Therefore, as the result of the com-
munication processing delayed due
to the heavy loads of the internal
processing, communications be-
tween an external device and the
sensor controller may be temporari-
ly interrupted and a communication
error may occur.

Increase the value set at the Up-
date Rate of the IO controller or
make the value for Watchdog
Factor and Data Hold Factor to
large respectively.

I Slow Operation

Problem

Cause

Action

Response and data output is slow.

You try to use a wrong combination
for communication protocols, like a
combination of PLC Link and PRO-
FINET.

Use a proper combination of com-
munication protocols.

Settings are not kept

Problem

Cause

Action

Settings such as Fieldbus Data
Output calculations and comments
are not kept.

Changed the communication set-
tings after setting the Fieldbus Data
Output.

Set the Fieldbus Data Output after
performing the communication
module settings.

Communications between the Sensor Controller and External Devi-
ces are not Correctly Done.

Problem

Cause

Action

The sensor controller cannot com-
municate with an external device
such as a PLC properly. (Only for
Ethernet)

The communication settings such
as IP address have been changed
after the Device information storage
tool was performed. (The IP ad-
dresses for external devices on the
network may have overlapped the
IP addresses stored in the sensor
controller.)

Check that the communication set-
tings such as IP address are cor-
rect. (Tool menu - System setting
- Communication - Ethernet) Per-
form the Device information storage
tool again. The communication set-
tings in the software will be copied
in the sensor controller.

I Missing of Data Occurs
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Problem

Cause

Action

Missing of data occurs.

Data Output Completion (GATE)
signal and BUSY signal are not out-
put from the sensor controller.

Since the measurement load on the
sensor controller becomes heavy,
the communication processing for
EtherNet/IP is delayed.

Setting Measurement priority to
Lower the priority of the
measurement process can ease
up. Note that the measurement
time will delay.

For details, refer to Setting the Sta-
tus at Startup Startup Settings in
the Vision System FH/FHV Series
User's Manual (Cat. No. Z365)
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2-5 Non-procedure Communications

This section provides the communications settings, communications specifications, input formats, and

other information required to perform Non-procedure (normal) communications between the sensor
controller and an external device.

2-5-1 Communications Processing Flow

The sensor controller communicates with an external device using command-based Non-procedure
communications via Ethernet or RS-232C.

In Ethernet, UDP/IP or TCP/IP protocol is used for the communications.

External device Sensor controller

Command ——
1

ASCII character command

E OO

For example, when MEASURE is sent to execute a single measurement.

|
= Response

|
OK, NG, values, etc.

Measurement Flow

[ Execution of processing items]

v |

= Measurement data Data Output Unit

There is no handshaking to determine if data can or cannot be l
received from an external device that is being sent serially l

(continuous).

*1 . If Xon/Xoff is selected for the flow control and no response is received from the computer within the set
timeout interval, there must either be a disconnection or the computer is not functioning correctly, caus-
ing the communications to time out.
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2-5-2 Communications Setup Procedures

The following settings are required to use Non-procedure.

The communication method to be used is determined by select-

1. Communication Mod- . C
ing a communication module.

suonesIuNWWo) 8iNpasoid-uoN G-z

I tti
wie setiings ) For details, refer to 2-5-3 Communications Module Settings
(Startup settings) .
(Startup Settings) on page 2-324.
l
The communications specifications are set for the communica-
2. Communications tions method of the Communication Module selected in step 1.
specifications settings For details, refer to 2-5-4 Communications Specifications Set-
tings on page 2-326.
!

The data output to the Data Output Area is registered in the Out-
put Unit.

The Output Unit is placed in the processing flow in the same way
as for other processing items.

For details, refer to 2-5-5 Output Data Settings (Processing ltem
Registration) on page 2-333.

3. Output data settings
(processing item regis-
tration)

If communications are not working properly, check the communi-
cations setup from step 2 and perform a communications test to
determine whether the sensor controller can be detected on the
network.

If that does not solve the problem, refer to the troubleshooting
section for each communication protocol.

For details, refer to 2-5-7 Testing Communications on page
2-347.

$2INpad0id dnjas suonesIuNWWo) Z-G-Z

4. Communications test
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2-5-3 Communications Module Settings (Startup Settings)

The communication method used for communication with the sensor controller is selected from the
communication modules.

1 On the Main window, click Tool - System Settings to open the system settings.

2 On the Multiview Explorer on the left, select System settings - Startup - Startup setting and
then click the Communication tab.

System Settines i ]

& System Settings
E| Startup
Startup setting
amera
Camera connection
- Irter-camera sefting
- Output signal setting
ommunication
Parallel
- RE-232CM422(Marmal)
- Ethernet(Mormal(UDP))
- EthertetdP
her
- Date-time setting
- Fan control sefting

Language Setting Basic I Communication Operation mode
Communication nodule select
Serial(Ethernety INormal(UDP) j
Serial(R5-232CH420 INm’maI j
Paralle| | standard Parallel b0 =l
Fieldbus [Ethernetr [ |
Rermate Operation ION j

3 Select one of the following Communication Modules based on the communication method used
to connect with the sensor controller and the Unit to be connected, and then click Apply.

Communications Module

Description

Serial (Ethernet)

Performs Non-procedurecommunications through an Ethernet
connection.

Non-procedure (UDP)

Select this Communication Module to communicate with the ex-
ternal device using UDP communications.

Non-procedure (TCP)

Select this Communication Module to communicate with the ex-
ternal device using TCP server communications.

Non-procedure (TCP Client)

Select this Communication Module to communicate with the ex-
ternal device as a TCP client.

Non-procedure (UDP)
(Fxxx series method)

Select this Communication Module to communicate with the ex-

ternal device through UDP or Fxxx series’! communications.

Serial (RS-232C/422)

Normally select this Communication Module to use Non-proce-

dure communications through an RS-232C/422 connection. "2

Non-procedure

Normally selected.

Non-procedure
(Fxxx series method)

Select this Communication Module to communicate with the ex-

ternal device through Fxxx series’! communications.

*1.  With the [Normal (Fxxx series method)] communications method, the OK response timing in relation
to MEASURE commands is different from that of the [Normal] communications method.
For details, refer to 2-5-9 Command Formats on page 2-352.

*2.  RS-422 is unavailable in the FH/FHV series.

4 Click Data save in the Toolbox Pane.

| Data save
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5 On the Main window, click Function - System restart.

6 Click OK in the System restart dialog box to restart the sensor controller.
When the sensor controller was restarted, the set Communication Module will operate with the
default settings.

7 Set the IP address and other parameters for external devices such as a PLC.

suonesIuNWWo) 8iNpasoid-uoN G-z

m Precautions for Correct Use

After you set the Communication Module, always click Data save and then restart the sensor
controller. If the settings are not saved and the sensor controller is not restarted, the new Com-
munication Module settings will not be enabled

@ Additional Information

You can save the Communication Module settings to a file.

Use the System data or System + Scene group 0 data option for saving settings to a file.
For details, Refer to Saving Settings Data to the controller RAM Disk or an External Storage
Device in the Vision System FH/FHV Series User’s Manual (Cat. No. Z365).

(sbumes dnyerg) sbunieg siNPoj SUOHEDIUNWIWOY £-G-Z
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2-5-4 Communications Specifications Settings

2-326

The communications settings must be set separately for Ethernet and RS-232C communications.

If communications cannot be performed even after setting these communications settings, check the
settings and the communications status.

For details, refer to 2-5-7 Testing Communications on page 2-347.

@ Precautions for Correct Use

* The settings dialog box for the communication specifications will change depending on the
Communication Module that you use.
Before you set the communication specifications, select the Communication Module to use
with the sensor controller in the startup settings.
For details, refer to 2-5-3 Communications Module Settings (Startup Settings) on page 2-324.
After you selected the Communication Module, save the settings to the sensor controller and
restart it.
If you do not restart the sensor controller, the selected Communication Module will not be en-
abled.

» Use the same communication settings for the sensor controller and the external device.

* Do not input signals to Ethernet from an external device while setting the Ethernet system
settings.

* If the operation mode is set to Multi-line Random-trigger Mode, the Controller address cannot
be set for line 1 onward. (The same setting for line 0 is used.)

I Connecting via Ethernet

1 On the Main window, click Tool - System Settings to open the system settings.

2 In the tree view on the left, select System Settings - Communication - Ethernet Normal
(xyz) ("xyz" depends on the Communication Module).
The Ethernet view is displayed.

3 Set each item.
* UDP case
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Address setting
¢ Obtain an IP address automatically

= Use the following IP address

Preferred WINS server :

| | ——
| | — | —

IP address: [ 10] -] 5/ -] 5[] 100] - |
Subnet mask: [ 255 - | | 265 - || 255 - | 0| -|
Default gateway: | 1Du | 5U| 5U| 100u
DNS server: [ 1] || 5[ |] 5| 100] - |
|
|

Alternate WINS server :

Address setting 2
¢ Obtain an IP address automatically
& Use the following IP address

IP address:

| | — | —
255 - || 255 - || 255 - || 0| -|

Subnet mask: =

|
|
Default gateway: [ 10] - || 5[ -] 6| 100] - |
|
|
|

G | |-
| | -
| — | — | —

DMS server:

Preferred WINS server :

Alternate WINS server :

¢Input Mutput setting

Input mode : Mormal

Input form : ASCI

Output IP address : | Du | [;nu | DU | Du
Input port No. Im‘:l

Qutput port No. : |—1‘:| (-1:5ame number Input port No)

@ Additional Information

» Sensor controllers of the FH-2000 / FH-5000 series have two Ethernet ports.
Set the settings for the two Ethernet ports as follows:
» Communication Module Settings:
Use the same settings for both ports
* IP Address Setting:
Set a different IP address for each Ethernet port.
The IP address for the top Ethernet port is set in Address setting, and the IP address for
the bottom Ethernet port is set in Address setting 2. Note that the sensor controller prioritiz-
es the bottom port, so when there is a high network load, communication on the top port
may be delayed or in some cases communication data may be lost. By using both Ethernet
ports simultaneously, you can use the bottom port for PLC Link, Non-procedure,
EtherNet/IP, or PROFINET communications with a external device such as a PLC and the
top port for FTP or remote operation communications with an external device.
» The following sensor controller type has one Ethernet port:
- FH-L/FHV series
In this case, the IP address of the Ethernet port is set in Address setting 2

Setting value

Descrioti
[Factory default] escription

Setting item

Address Settings
Address Settings is only for the following series:
FH-2000 / FH-5000 series

Set the IP address for the upper Ethernet
port on the sensor controller.
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2-328

Setting item

Setting value
[Factory default]

Description

* Obtain an IP ad-
dress automatically.

* [Use the following IP
address]

Set the IP address for the sensor controller.
When Obtain an IP address automatically is
selected, the IP address of the sensor con-
troller will be automatically obtained.

When Use the following IP address is select-
ed, set the IP address, subnet mask, and the
default gateway address.

IP Address

a.b.cd

a: 1to0 223
b: 0 to 255
c: 0to 255
d: 0 to 254
[10.5.5.100]

Enter the IP address for the sensor control-
ler.

Subnet mask

0.0.0.0 to
255.255.255.255
[255.255.255.0]

Enter the subnet mask address.

Default gateway

a.b.c.d

a: 1to 223
b: 0 to 255
c: 0to 255
d: 0to 255
[10.5.5.100]

Enter the default gateway address.

DNS server

a.b.c.d

a: 1to0 223
b: 0 to 255
c: 0to 255
d: 0to 255
[10.5.5.100]

Enter the DNS server address.

Preferred WINS server

a.b.c.d

a: 1to 223
b: 0 to 255
c:0to 255
d: 0to 255
[0.0.0.0]

Enter the WINS server address.

Alternate WINS server

a.b.c.d

a: 1to0 223
b: 0 to 255
c:0to 255
d: 0 to 255
[0.0.0.0]

Enter the WINS server address.

Setting item

Setting value
[Factory default]

Description

Address Settings 2
Address Settings is only for the following series:

FH-2000 / FH-5000 / FH-L / FHV series

Set the IP address for the lower Ethernet
port on the sensor controller.
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Setting value
[Factory default]

* Obtain an IP ad-
dress automatically.

* [Use the following IP
address]

a.b.c.d

a: 11to0 223
b: 0 to 255
c: 0to 255
d: 0 to 254
[10.5.6.100]

0.0.0.0 to
Subnet mask 255.255.255.255
[255.255.255.0] Same as “Address Settings”.

a.b.c.d

a: 1to 223
b: 0 to 255
c: 0to 255
d: 0 to 255
[10.5.6.100]
a.b.c.d

a: 1to0 223
b: 0 to 255
c: 0to 255
d: 0 to 255
[10.5.6.100]
a.b.cd

a: 1to0 223
Preferred WINS server b: 010 255 Enter the WINS server address.
c: 0to 255
d: 0 to 255
[0.0.0.0]
a.b.cd

a: 1to 223
Alternate WINS server b: 010 255 Enter the WINS server address.
c: 0to 255
d: 0 to 255
[0.0.0.0]

Setting item Description

suonesIuNWWo) 8iNpasoid-uoN G-z

IP Address

Default gateway

DNS server

sBumas suoneosloadg SUONEdIUNWWOY $-G-Z

Setting value

D ..
[Factory default] escription

Setting item

Input and Output settings

a.b.c.d
a: 110223

b: 0 to 255
Output IP Address/TCP 010 255

1 .
Server d: 0 to 254 tion.
[0.0.0.0]/

[10.5.5.101]""

Enter the IP address for the output destina-
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Setting value
Setting item Description
ngl [Factory default] L
Inout/Outout port No 0 to 65,5352 Set the port number to use for the data input
P putp ' [9,600] / [9,876]3 and output with the sensor controller.

*1.  When the TCP is used for the connection, TCP Server is displayed. Factory default settings are

[10.5.5.101].
*2.  When the UDP is used for the connection, do not set the port numbers from "9,700" to "9,700 + line

number" .
*3.  When the TCP is used for the connection, Factory default settings are [9,876].

4 Click Apply to finish the settings.
Click Close to close the System Settings dialog.

M Precautions for Correct Use

« If the operation mode is set to Multi-line Random-trigger Mode, set a different 1/0 port num-

ber for each line.

* Change the IP address and subnet mask for Address setting and Address setting 2 as re-
quired so that each designate a different network address. If the same network address were
specified, communications may not be performed correctly.

» Be sure to change the output IP address from its factory default value in accordance with

your network environment.

I Connecting via RS-232C

@ Additional Information

 Input signals cannot be handled during setting of communications specifications. However,
the input status can be checked with Confirmation.
For details, refer to 2-5-7 Testing Communications on page 2-347.

» Data output via serial communications is suspended while communications specifications are

being set.

1 On the Main window, click Tool - System Settings to open the system settings.

2 From the tree view on the left, select System Settings and then select Communication
-RS-232C/422 (Normal) or RS-232C/422 (Normal (Fxxx series method))
The RS-232C window is displayed.

3 Set each item..
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Setting Canfirmation

tode Marmal

Interface : Im
Baud rate [hps] : Im
Data length [hif] Is vI
Parity : Im
Stop kit [bif] ; |1 vI
Flowe contral © Im

Delimiter : R -

Tirmeout [s] I B |
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Set value
Setting item Description
ng ! [Factory default] 'PH
* [RS-232C] Align the communication specifications with the external de-
Interface . )
¢ RS-422" vice.
* 2,400
* 4,800
* 9,600 . o T .
. Align the communication specifications with the external de-
Baud rate [bps]2 | * 19,200 )
vice.
* [38,400]
* 57,600
* 115,200
Data length [bit] | - "
* [8]
* [None] . _— P .
, Align the communication specifications with the external de-
parity * Odd .
vice.
* Even
* 1
Stop bit [bit] . [2]
None:
The software does not perform the flow control. If the time in
which there is no response from external devices reaches
- [None] the timeout setting time, a timeout error occurs and an error
Flow control . Xon/Xoff message is displayed in the window. Moreover, the parallel
interface ERROR signal turns ON.
Xon/Xoff:
The software performs the flow control. Data is transmitted
according to the Xon/Xoff codes from external devices.
Timeout [s] * 110120 [5] Set the time in which a timeout error will occur.
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Set value
Setting item Description
gl [Factory default] L
* [CRI Align the communication specifications with the external de
Delimiter . LF "9 P
vice.
e CR+LF

*1.  RS-422 cannot be used with the FH/FHV-series.

*2.  If a baud rate of 38,400bps or higher is selected, effective communications may not be possible de-
pending on the cable length because speeds of over 20 Kbps are not defined in RS-232C stand-
ards. In this case, set the baud rate to 19,200bps or lower.

4 Click Apply to finish the settings.

5 Click Close to close the System Settings dialog box.
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2-5-5  Output Data Settings (Processing Item Registration)

Use the following procedures to set the items to output and the output format for the non-procedure
protocol.

This processing item is not available in the FHV series. When you set output data in the FHV series,
refer to 2-5-6 Output Data Settings (Numerical Values / Character Strings) on page 2-339.

@ Additional Information
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When outputting characters read by a processing item such as Barcode, these settings are set
in the processing item used to read the characters (Character Inspection, Barcode, or 2DCode).
Refer to the descriptions for each processing item for details on the character output settings
and output format. (Reference Manual (Cat. No. Z341).)
» Character Inspection

Refer to Character Inspection in the Vision System FH/FHV Series Processing ltems
» Barcode

Refer to Barcode in the Vision System FH/FHV Series Processing Items
» 2DCode

Refer to 2DCode in the Vision System FH/FHV Series Processing ltems
+ OCR

Refer to OCR in the Vision System FH/FHV Series Processing ltems

I Registering Processing ltems

Register the processing items for data output in the measurement flow.

1 Select the Data Output processing item in the processing item tree.

[=F [ output resutt

(uonensibay wsaey| Buisseooid) sbumes eyeq INdiNQ §-G-Z

Drata Ot

IIT]
- ] Paralel Data Output

T Parallel Judgement Output
- ] Fieldbus Data Output

2 Click Append.
The Data Output processing item is added at the bottom of the unit list (flow).

. <

0. Camera Image Input

& 1.zearch
@

2 Data Output

3 Click Data Output “/icon and set the data output items and data format.
For details of the settings, refer to the following.
Registering the Items To Output on page 2-334
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2-334

@ Additional Information

Data is output in the order that data output is registered in the measurement flow, i.e., the timing
is different for each data output processing item. (Data output is executed in the order that it is
executed in the measurement flow.)

For details, refer to Outputting the Measurement Data on page 1-19

I Registering the Items To Output

Set the output data with expressions.

Up to 8 expressions from 0 to 7 can be set in each unit.
1 Click

1 Click Data Output 2 icon in the measurement unit list (flow).
2 In the Item tab area, click Setting.

3 In the list, click the output data number to set the expression.

2.Fieldbus Data Output

Setting Output forrmat

Output data

MNo. | Comment Exprassion

0o s Ly k)

< I_'I;I

Mo, 0 ™ comment view

Comment | u

Expression :
I L]

Result: 0.0o00

The selected output data number is displayed under the list.

4 Click _] next to the expression text box and set the expression.

]

Specify the processing items, measurement results, and measurement data in the expression.
Arithmetic or function calculations can be applied to the measurement data to output.

For details of the calculation settings, refer to Calculation in the Vision System FH/FHV Series
Processing Items Reference Manual (Cat. No. Z341).

5 Click _] for the Comment text box and enter the description for the expression.
The entered comment will be displayed in the detailed results area on the Main window.
For example, Test was entered as the comment for the expression 0, Test will be displayed in-
stead of Expression 0 in the detailed results areas on the Main window.

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)



2 Methods for Connecting and Communicating with External Devices

6 Repeat step 3 to 5 to set expressions for all of the required output data numbers.

@ Additional Information

If you delete one of the expressions that is set for output data 0 through 7, the output numbers
for all expressions after the deleted expression will stay the same. However, the actual data
output will be output as though the list has been shifted forward for the number of expressions
that have been deleted.
Example: If the Expression for Output 1 Is Deleted

Output Item Settings
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Example: Actual data output

No. | Comment | Expression
0 Reference BX U1.8X ! :
1 Reference8Y  U1.5¥ E— No.2 Reference an... | | No.1 Reference SY| : | No.0 Reference SX
2 Reference an.. U1.8T ! '

3

1yl

Output Item Settings

Output No.1 is deleted

Example: Actual data output

No. | Gornment | Expression

0  Reference 3%  U1.8X

1., o > | No.2 Reference an... | | No.0 Reference SX
2 Reference an.. U1.ST

3 I

A

Output No.2 is shifted forward

Output No.1 is deleted

(uonensibay wsaey| Buisseooid) sbumes eyeq INdiNQ §-G-Z

I Output Format (Data Output)

1 Click Data Output “icon in the measurement unit list (flow).
2 In the item tab area, click Output format.

3 In the Output Setting Area, select the communication method.

Output Settinz
Communication method
(ﬁ' RS-232CIES-422 ™ Ethernet )

Farmat setting :

Cutput farm = ASC = Binary
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Setting value

Setting it
etting liem [Factory default]

Description

Communication
method

[RS-232C/RS-422]

Communications are performed via the RS-232C/RS-422

connection.

Ethernet

Communications are performed via the Ethernet connection.

*1. RS-422 is unavailable in the MELSEC Q series and the FH/FHV series.

4 Select the output format in Format setting.

sOutput Setting

Communication method

v RS-232CIRS-422 " Ethernet
Farmat setting :
Dutput form (ol =Tl | " Binary

Digits af integer

Digits of decimal :

Iﬂ Digits
|4 vI Digits

.. Setting value . L.
Setting item [Factory default] Description

Outputs ASCII text.

[ASCII] For details, refer to
Character Code Table in the Vision System FH/FHV Series

Output format User’s Manual (Cat. No. Z365).

Binary Outputs binary data. Measurement values are multiplied by

1,000 and output is continuous with 4 bytes per data item.

* When the ASCII Output Format Is Selected
When ASClIl is set as the output format, set the following format settings.
When Binary is set as the output format, no settings are needed.

Output Setting
Communicat ion method :

0 suppress :

* R§-232C/R5-422 " Ethernst

Format setting :
Output form : & ASCIIT " Binary
Digits of integer : [0 +] pigits
Digits of decimal @ [ +] pizits
Minus @ - L
Plus : + None ¥

 Available & None

Field separator : Comna -
Record separator : Delimiter -

2-336
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Setting value

Setting item Description
I [Factory default] L
Specify the digits of the integer part including the sign. For
110 10 positive numbers, the plus sign is not output.
Digits of integer [10] Example:
Setting: 4 digits, Data: -5619
“~999” will be output.
Specify the number of output digits in the decimal part.
- . Oto4 Lower decimal digits are rounded up before the data is out-
Digits of decimal
[4] put.
When 0 is selected, the decimal digits will be rounded off.
. e [-1 Select what is displayed in the sign digit for a negative
Minus
* 8 number.
Plus * [None] Select what is displayed in the sign digit for a positive num-
e + ber.
Select the method for adjusting when there is a blank to the
left of the output data.
* Available: Insert 0 into the blank digits.
* Available * OFF: Insert a space for unused character.
0 suppress . . -
* [OFF] Example: If the integer section is set to 5 digits and the dec-
imal section is set to 3 digits, the data is 100.000
Available: 00100.000
OFF: _100.000 ("_" represents a space.)
* OFF
* [Comma
Field separator . [I'ab ] Select the separator for output data.
P (The delimiter is obtained from the system.)
* Space
* Delimiter
* OFF
* Comma . .
Record separator |+ Tab Select the separator for each time data is output.
P (The delimiter is obtained from the system.)
* Space
* [Delimiter]

5 If you selected Ethernet for the Communication method, perform the Ethernet settings.
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2-338

AOutput Setting
Communicat ion method :

" RS-252C/RE-422 & Ethernst

Format setting :
Output form : v ASCII  Binary
Digits of integer : m Digits
Digits of decimal : [ ~] pizgits
Winus : =) = 8
Plus : & None -
0 suppress : " Available @ None
Field separator : Comma -

Record separator : Delimiter v'

OQutput IP address setting :
+ Refer System(Ethernet)

" The following IP address
Output IP address :

2] ] [ 1] [ [ ]

Setting value

Setting item [Factory default] Description
The settings of the Ethernet View are applied.
One of the following Ethernet Views is used to make the set-
tings.
* PLC Link Communications Settings
[Refer System refer to 2-2-4 Communication Specifications Settings on
(Ethernet)]

page 2-135.

Output IP address * Ethernet Non-procedure Communications Settings

setting Refer to 2-5-4 Communications Specifications Settings on
page 2-326/
The following IP
address
E h IP .
Output IP address- nter the output IP address
es
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2-5-6  Output Data Settings (Numerical Values / Character Strings)

I Registering Processing Iltems

Register the processing items for data output in the measurement flow.

1 In the Main window, click Edit flow in the Toolbox Pane.
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2 Select Result output (Message) from the processing item tree.
E|- I:J Output result

I 2 3
&' Result output (170}

Result output (Messac

- ]| Data Output
- |  Parallel Data Output

Parallel Judgement Output

- | Fieldbus Data Output

3 Ciick Append.
The Result output (Message) is appended at the bottom of the unit list (flow).

0.Camera Image Input FH

1.3earch

2.Advanced filter

7|

3 Result output (Message)

(sBuLyg JeyoeIRYD / SBnje/ [eouswn) sbumes ejeq IndinQ 9-G-Z

|$1§
D} )

4 Click the icon ##l of Result output (Message) in the unit list (flow) or Set to set the output de-
vice and the output data.

I Setting the Output Device

Here, set a communication method when data is output.

1 Click the icon 48l of Result output (Message) in the unit list (flow) or Set to set the output de-
vice.
The Result output (Message) setting window is displayed.

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) 2-339



2 Methods for Connecting and Communicating with External Devices

2-340

[ 2 Result output (Message) O

Outputsetting

MNo. Data Type Data Value Title

|:| |:| ‘ — | ‘ | ‘ |
0Byte

cancet

Click Output setting.
The Output setting window is displayed.

QOutput setting

Output device: | Not output w

[] Output datato thefile

File name :

FrerrerErim I [ | ‘When using language dependent characters, please specify the code page according fo

thatlanguage.
Detimitersting | ]-]
Termination string: l:lzl OK Cancel

Click ! at the right side of the Output device text box to select "Serial(Ethernet)" or "Seri-
al(RS-232C/422)" to use.

Output device:

Serial(Ethernet)
Serial(RS-232C1422)

—
Bz ram= - |

Select whether or not to output data to a file (data logging).

] Cutput datato thefile

File name : |
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Check the box for Output data to the file and click [...] on the right side of the File name text
box to start File Explorer. Select a directory or folder to save the file and enter the file name.
(Supported file format is only CSV.)

Contents entered in Title on the “Output data editing” dialog in the Output data tab will be in-
serted in the first line of logged data when checking the checkbox for Add a header when
creating a file”.

suonesIuNWWo) 8iNpasoid-uoN G-z

@ Additional Information

» Data is not output when test measurements are executed in TDM editor.

* When Not output is selected in Output device, no data is output. However, Output data to the
file has been checked, the data logging is executed.

* When the serial output is selected in Double Speed Multi-input mode, a queuing processing
for communications is executed.
The communication processing for the later executed process gets into a waiting state until
the previously started process finishes its output.

5 Specify Character code, Delimiter string, and Termination string.

o| _| Whenusinglanguage dependentcharacters, please specify the code page according fo

Character code I that language.

Delimiter string: | | = |

Termination string: | | - | oK Cancel

» Character code: Specify the following code page for each language.

(sBuLyg JeyoeIRYD / SBnje/ [eouswn) sbumes ejeq IndinQ 9-G-Z

Language Code page Language Code page Language Code page
, Chinese

Japanese 932 English 1252 (simplified) 936
Chinese

German 1252 French 1252 " 950
(traditional)

Italian 1252 Spanish 1252 Korean 949

Vietnamese 1258 Polish 1250

» The default 0 is no language-dependent letters in ANSI code page.

» For Delimiter string and Termination string, the following escape sequence codes are also
available.
\n: Carriage return, \r: Line feed, \t: Tab, \r\n: Carriage return line feed

I Setting the Output Data

Set the data to output such as processing item data or fixed character strings.

1 Click the icon 48l of Result output (Message) in the unit list (flow) or Set to set the output de-
vice.
The setting window for Result output (Message) is displayed.
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w 2 Result output (Message) m]

Qutput setting

No. Data Type Data Value Title

(a)

(C)_—LH_H fnsert H H D oByte

(b) — — ()

oK Cancel | (C)

a) Setting data display area
Display the No. (Output number), Offset (indicating the byte position from the beginning),
Data type (Integer, Double, String), Data, Value, and Title (Data description). A value is dis-
played when a variable is assigned to data.

b) Output data display area
Output data display area Data to output is displayed as readable characters.

c) Button

Button Description

Moves the selected data up one position.

Moves the selected data down one position.

Insert Adds new data to the selected data position.

Delete Deletes the selected data. The following data moves up after the deletion.

i f =

Edit Edits the selected data.

S

Saves the current settings and returns to the previous view.

cancel Discards the current settings and returns to the previous view.

d) Binary data display area
Contents in the output data display area in binary (hex) are displayed in this area.

2 In the list, select the output data number to set the output and then click Insert.
The following Output data editing dialog box is displayed.
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Data Type Data

Title

S |

[l | ™=

Numeric setting

Digits of integer : I 10 I
Digits of decimal : I 4|_|

String setting
String length:

Size I 10| I

0 suppress : Fill with space Fill with 0 Character alignment: Left Right
Minus :
‘ OK ‘ Cancel
Setting value
Setting item Description
g [Factory default] L
* Numb
Data type u.m ef Set the data type; Number or String
e String
There are two input methods.Setting the Output Data on
2-341
Data - page 2-3 . .
* Enter strings directly
* Assign variables
Enters the description for data.
In the case where the Title has set and Add a header when
Title - creating a file is checked, contents entered in Title on the
Output data editing dialog in the Output data are inserted in
the first line of logged data when creating a csv file.
Numeric setting This item is valid when Number is selected in Data Type”.
Output data
Digits of inte-
g;grl s orinte [10] Sets the number of digits for integer.
Digits of deci-
mlg: s ot dect [4] Set the number of digits for under decimal.
0 SUDDress * [Fill with space] | When the number of digits set is bigger than that of input da-
PP e Fill with O ta, fill the set character here to the rest of the set digits.
Minus : ‘[E;] Set display format for negative numbers.
String settings Valid when String is selected in the “Data type”.
. [Auto] Select the format for String length.
String length . Fixed In Auto, the length is automatically set according to entered
e string length.
. 0 to 4095 Set the number of characters when Fixed is selected in
Size )
[10] String length.
Character o [Left] Set the display format in the Size when Fixed is selected in
alignment * Right String length.

3 Click E] at the right side of the Data type text box to select the data to output.
Number or String can be selected.
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Data type

Description

Number

Entered data is converted into strings according to specified Digits of integer,
Digits of decimal, 0 suppress, and Minus.

The number of total digits (integer + decimal) is 15. If it exceeds 15 digits the
output data becomes “#ER”. When the number of digits set is bigger than that
of input data, the character set in 0 suppress fills the rest of the set digits.
When a string variable is selected for the data, a convertible character string
such as digits that can be converted into numerical values will be converted for
output. Moreover, they are handled as 0 if they are not convertible, e.g. AAA.

String

Entered data is set based on String length, Size, and Character alignment”.

The number of characters that can be entered is 4,095 maximum.

If exceeding this limit, three overflow characters, “...”, are appended in the end

of the string, the output will be 4,092 characters + “...".

When Auto is set in String length, the length of an entered string is automati-
cally set to String length.

When Fixed is set in String length, the value set in Size is used for the string

length.

Entered data is displayed at right-justify or left-justify according to the setting in
Character alignment.

Example: Entered string: “ABCDE”, Size: 3

Right-justify: “CDE” is output.

Left-justify: “ABC” is output.

When NULL is included in the entered character string, the character string fol-

lowing NULL is not output.

The following escape sequence codes can be entered. The entered escape se-
quence codes are handled as fixed character strings.
\N: Carriage return, \r: Line feed, \t: Tab, \xXX: ASCII code specified by “XX”

(numerical value), \”: Double quotation mark, \\: Backslash

Enter data, number or string, to Data text box.

Directly enter a variable name (Scene variable: SC.™) or specify a variable in Variable

assignment window displayed by clicking Iﬁl
» When directly entering a variable name, enclose it with “”, e.g. “SC.AA&”.
* When a fixed string, e.g. AA, is entered before a variable, the followed variable is handled as

a fixed string.

Example: AA+SC.AA& — “AA+SC.AA&”
* When “String” is selected in the “Data type” but “Integer” or “Double” is set to the variable,
then the variable is converted to a string and then output.
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ssignment

Variable as
Variable assignment : SC.CCCS

E—
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Variable name Type Type Comment [l
Do not assign

SCAAAR Scene Integer

SC.BBE# Scene Double

SC.DDD&{0) Scene Integer array

SC.EEE#(0) Scene Double array

SC.FFFS(0) Scene String array

SY MOJIRETSUS System String

SY.SYSTEM_A& System Integer

SY.5YSTEM_B& System Integer

SY.SYSTEM_C& System Integer

SY.SYSTEM_D& System Integer oo

Array element |

| OK | ‘ Cancel ‘

5 Enter Title that indicates the content of output data.

6 When Number is selected in Data type, the following “Numeric setting” area also needs to be
set.

MNuneric setting

Digits of integer : l—mEl
Digits of decimal : I 4 |

0 suppress : (®) Fill with space O Fill with 0

Minus : (@) - Os

7 When String is selected in Data type, the following items in String setting area also needs to be
set.
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sotring setting

String length: Auto Fixed
Size 10
Character alignment: Left Right

Example:
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ﬁ 2. Result output (Message) O
Mo. Data Type Data Value Title
0 String SC.CCCs FHIFH-00C System Information
1 Number SC.AAAR 0 Judge
2 Numper ~  scBBB# 155000000 Measurentvalue Y
3

A Insert Delete Edit
39 Byte
FHFH200C o000 N 00000000 | 46 48 2f 46 42 2d 58 58 58 20 20 20 20 20 20 20
00000010 | 20 20 30 Ze 30 30 30 30
00000020
‘ 0K ‘ ‘ Cancel ‘

8 Click OK in the end of entering data to close the settings.
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Testing Communications

You can check whether the Normal(UDP) communications settings are correct.

If communications cannot be performed even after set up the communications, use the following pro-
cedure to check the settings and the communications status.
When checking the communication settings, stop the program on the external device such as a PLC.

I Ethernet Communications

@ Before Performing a Communications Test

This example assumes that Normal (UDP) in the Serial(Ethernet) is selected as the Communica-

tion Module.

When checking the communication settings, stop the program on the external device such as a

PLC.

® Checking the Communications Settings

Use the following procedures to check whether or not the communication settings are correct.

Address setting

" Obtain an IP address automatically
¥ Usethe following IP address
IP address: | Wul 5U| 5U| 100u
Subnet mask: | 285 . | | 255 - || 255 - | 0| -|
Default gateway: 10| - | 5| - | 5| - | 100 - | ‘\
DNS server: 10; 5; 5; 100;
Preferred WINS server | Du | Du | Dul Du
Alternate WINS server : | o - || ol || o -] o -|
fddress setting 2
¢ Obtain an IP address automatically %
¥ Use the following IP address
IP address: | 10[ -] 5 -] 6 || 100] - |
Subnet mask: | 255] - | 255] - || 255] - || 0| -|
Default gateway: 10] | 5]} 6| 100] - |
DNS server: 10] | 5/ . 6| - 100 .. |
Preferred WINS server | o - || ol || o -|[ o -|
Alternate WINS server - | o || ol || ol || ol -] /
Input fOutput setting
Input mode Normal /
Input form : AsCll /
Output IP address : | ou| uu I U\J |_ ou
Input port Mo. - [~ oo - | /
Qutput port No |_1E| (-1:5ame number Input port No)

® Checking the Communications Status

1.

On the Main Window, select [Tool] -
[System Settings].

In the tree view on the left, select
[System Settings] — [Communication] -
[Ethernet Normal (xyz)]. (“xyz” depends
on the Communications Module.)

Set the IP address of the sensor
controller.

The default settings are as follows:
Address setting: 10.5.5.100
Address setting 2: 10.5.6.100

Set the IP address of the PLC or other
external device in [Output IP address].

Set the port numbers to use for data I/O
with the PLC or other external device in
[Input port No.] and [Output port No.].
Set the same number as the number for
the PLC or other external device.

This completes the Controller settings.

Use the ping command to check whether or not the sensor controller exists on the Ethernet net-

work.

With it, check that the sensor controller IP address has been correctly set and is correctly connect-

ed to the Ethernet network.
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@ Additional Information

The ping command uses the ICMP protocol to send a response request to a device connected
through an Ethernet network and determines the time required to respond to that request.

If you properly receive a response from the destination device, the network connection and net-
work settings are correctly set.

Connect the sensor controller and a computer with an Ethernet cable.
Set the high-order digits of the computer IP address to the same values as the sensor control-
ler and the low-order one digit to a different value.

<IP Address Setting Example>

Device Example
Sensor controller 10.5.5.100 (default)
Computer 10.5.5.101

Open the Windows command prompt on the computer and perform the ping command.

At the > prompt, type ping, followed by a space and the sensor controller IP address, and then
press Enter.

Example:

C:\>ping 10.5.5.100

After a few seconds, Reply from followed by the IP address of the sensor controller (e.g.,
10.5.5.100) are displayed, it means that the sensor controller is connected to the Ethernet net-
work properly.

Example:

Reply from 10.5.5.100: byte=32

Time<1 ms TTL=128

If anything other than Reply from is displayed:

The sensor controller is not connected to the Ethernet network for some reason. Check the fol-

lowing.

 Are the high-order three digits of the IP addresses for the computer and the sensor controller
the same?

* Is the Ethernet cable correctly connected?

Use the ping command to check the communication status of the external device such as a
PLC as well.

After you have confirmed the communication status as described above, transmit a measure-
ment command to the sensor controller in practice to check the communication operations as
the Vision Sensor.
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I RS-232C Communications

@ Before Performing a Communications Test

This example assumes that Serial (RS-232C/422) — Normal or Normal (Fxxx series method) is se-
lected as the Communications Module.
When checking the communication settings, stop the program on the external device such as a

PLC.
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® Checking the Communication Settings

Use the following procedures to check whether or not the communication settings are correct.

P I A— | 1. On the Main Window, select [Tool] - [System Settings]. P
-~ From the tree view on the left, select [System ~
= Settings] and then select [Communication] - §
[RS-232C/422 (Normal)] or [RS-232C/422 (Normal (Fxxx =
series method))]. ‘?)
o
T~ 2. Click the [Confirmation] tab. g
c
Reception Confirmation: %‘
3. Send an ASCII character string to the sensor controller =
< from the PLC or other external device. Fd
4. The command received from the PLC or other external
device will be displayed here, following [Receive].
= Transmission Confirmation:
5. Click the button to the right of [TEST STRING].
Sl fiest strmG 6. Enter the character string (12 characters or less) that you
. want to send to test communications. Select [Local echo] if
¥ Lacal echo you want to perform an echo check of the sent character
= Transfer string.
7. Click the [Transfer] button to send the input character

string to the PLC or other external device.

8. If [Local echo] was selected, the character string that was
sent will be displayed after [Send].

9. Confirm that the character string was received by the PLC
or other external device.

If character strings were not sent or received, check the following:

» Ares the communication settings correct for the connected device?
* |s the cable connected?

* Are all cables wired correctly?

After you have confirmed the communication status as described above, send an actual measure-
ment command to the Controller and check to confirm that Vision Sensor communications are op-
erating correctly.
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Output Items

Measurement Results That You Can Output with the Data Output
Processing Item

The following data can be output using the processing items related to the Result Output.
Measurement values are also referred using processing units such as expressions.

Measurement
) " Character string Description
items
Judgment JG Judgment result
DataOto7 D000 to D007 Results of expressions set for output data 0 to 7.

I External Reference Table for the Data Output Processing Iltem

By specifying a number, the following data can be referenced from control commands or processing
items that have a set/get unit data function.

Number Data name Set/Get Data range
0: No judgment (unmeasured)
0 Judgment Get only 1: Judgment result OK
=1: Judgment result NG
_— 0: Ethernet
136 Communications method Set/Get 1 RS-232C
137 Output format Set/Get 0: A,SC”
1: Binary
138 Digits of integer Set/Get 1to 10
139 Digits of decimal Set/Get 0:0to4: 4
140 Minus Set/Get 0:-,1:8
141 Field separator Set/Get 0: OFF, 1: Comma, 2: Tab, 3: Space 4: Delimiter
142 Record separator Set/Get 0: OFF, 1: Comma, 2: Tab, 3: Space 4: Delimiter
143 0 suppress Set/Get 0: No, 1: Yes
144 10 Output IP Address 1 to 4
147 (only when Ethernet is selected for | Set/Get Destination IP addresses
the communications method)
Output IP Address Settin . i
149 (only when Ethernet is segllected for | Set/Get i)i;rll?eference to system, 1: Individual specifica-
the communications method)
150 Output form (decimal) Set/Get 0: Fixed point, 1: Floating point
151 Offset Set/Get 0 to 99999
152 N-umber of ou-tput. data items (PLC Set/Get 8 to 256
Link communications only)
153 Plus Set/Get 0: No, 1: +
1,000 to * ASCII: -99,999,999.999 to 999,999,999.999
1,002 Data 0 to Data 7 Getonly | Binary: -2,147.483.648 to 2,147 483,647

2-350
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@ Additional Information

If you are using external reference numbers 5 to 12 on an FZ4 series or earlier model, use
1,000 to 1,007 on the FH/FHV series.
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2-5-9 Command Formats

This section describes the format of commands to be used in Non-procedure communicaitons.

@ Precautions for Correct Use

Japanese characters cannot be used.
To load a scene or other data, set the file name with alphanumeric characters in advance.

I An Input Format Example

e When the parameter is a numeric
Example: Get the display status with IMAGEDISPCOND.
<Command Format>

L' m|ajc[eo]is|plojn]o] | | |%
Space_,|_|_,_

Number of the Image Pane (Maximum number of line is 2.)

Enter a delimiter at the end of commands. In this manual, delimiters are expressed with [,
Separate parameters with spaces (Not required before delimiters).

M Precautions for Correct Use

When connected via Ethernet (UDP), a Delimiter is not necessary in the command.
Also, note that there are no Delimiters for responses.

Make sure to enter a Delimiter when the other communication protocols are used.
Also, note that there are delimiters for responses.

<Response Format>
The command was processed correctly:

| Image mode |CR|
Acquired data
= 0: Through
1:F
Olx [ 5 Lo

Only OK is returned when there is no data, such as Scene switch, to get.

<Response Format>
The command was not correctly processed:

ER is returned at the following cases:

* When a command which does not exist was specified.

* When the number of parameters is not correct.

* When the specified parameter range is not correct.

* When the contents of the specified parameter are not correct.
* When the specified operation did not correctly terminate.
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@ Additional Information

In Ethernet, when the acquired data and the OK response are continuous, those are transmitted
as a separate packet.

e When a parameter is a character string

The character string must be enclosed with double quotation marks.
Example: Save Scene with SCENESAVE command.

<Command Format>
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SCNSAVE[ [o] [“]| coaaravpiskascsen | [

Example: Set the prefix of a Logging file name to Undefined with SYSDATA command.
<Command Format>

|SYSDATA| |Logging| |imageLoggingHeader| |“ |“ |CR|

S]lewlo4 puewwo) 6-G-¢

OK Response in Non-procedure Communications (Fxxx series
method)

The OK response for [Normal (Fxxx series method)] communications is compatible with the communi-
cations method for FOICI[ series Vision Sensors.

The timing of the OK response when the sensor controller receives a MEASURE command with the
[Normal (Fxxx series method)] communications method is the same as the timing for an FOCIO] series
Vision Sensor.

For details, refer to 2-5-3 Communications Module Settings (Startup Settings) on page 2-324.

Non-procedure Communications (Fxxx-series Method)

Command
Command |MEASURE | — acknowledged.

Measurement processed. Measurement processed.
] '

Measurement results | <€———
Measurement resulfs| <€——

Response

Non-procedure Communications

Command | MEASURE | —»

Response

Command
received.

Measurement
completion
(Command Completion)

Measurement
completion (Command
Completion)

An OK response is returned when the
Controller receives the command.

An OK response is returned when
execution of the command is completed.
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2-5-10 Command List

This section explains the input format for each command used for serial Non-procedure (normal) com-
munications. Commands are input with ASCII text. Both lowercase and uppercase letters can be used.
For details of commands, refer to A-1-5 Non-procedure Command Details on page A-83.

® Execution Commands

Abbrevia-
Command ti::"a Function Reference

BRANCHSTART BEU Branche§ to thgle start of the measurement flow page A-86
(processing unit 0).

CLRMEAS None Clears all measurement result values. page A-87
CPYSCENE CSD Copies the scene data. page A-88
Saves the current system data and scene group
data in the sensor controller.

DELSCENE DSD Deletes the scene data. page A-96

Delete all user accounts with the specified group
ID. If UGO is specified for the group ID to be delet-

DATASAVE None page A-93

DELUSERGROUP D A-97
USERGROU UG ed, delete the user account other than the speci- page A-9

fied user.

ECHO EEC Returns an entered text string without changing it. | page A-106
Ret the displ iti ispl ifi-

IMAGEFIT EIF e_urns e _dlsp ay position and display magnifi page A-113
cation to their default values.

IMAGESCROLL ElS Shifts the image display position by the specified page A-119
amount.

IMAGEZOOM Iz Zooms the image display in or out by the specified page A-125

factor.

INITSCNVAR IV Restores the value of t'h.e all scene variables of the page A-129
current scene to the initial value.

Restores the value of the all system variables to

INITSYSVAR IYv o page A-129
the initial value.
Performs measurement one time. page A-138
MEASURE M Performs continuous measurement. page A-138
Ends continuous measurements. page A-139
MEASUREUNIT MTU Performs test measurement for the specified unit. | page A-140
MOVSCENE MSD Moves the scene data. page A-141
Registers the specified image data as a registered
image.
REGIMAGE RID — - - page A-156
Loads the specified registered image as the meas-
urement image.
REMEASURE RMS Performs remeasurement. page A-159
RESET None Restarts the sensor controller. page A-160
TIMER T™MR Exec.u.tes the specified command string after a page A-176
specified delay.
UPDATEMODEL UMD Registers the model again. page A-179
Adds a user account to a specified group ID.
USERACCOUNT UAD page A-180

Deletes a specified user account.
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® Commands to Get Status

Abbrevia-
Command .rewa Function Reference
tion
he ON/OFF f all llel DI i-
DIPORTCOND DPC Saeltsst e ON/OFF status of all parallel DI termi page A-102
ts the i for th ified i is-
IMAGEDISPCOND IDC Gets .e image mode for the specified image dis page A-111
play window.
IMAGESUBNO ISN Gets th.e sub-lmag.e. number th?t is currlently dis- page A-121
played in the specified image display window.
IMAGEUNITNO IUN Gets thfe number c?f.thel Unit thaTt is curr(.antly dis- page A-123
played in the specified image display window.
INPUTTRANSSTATE | ITS Gets the !npl.Jt status (prohibited/permitted) for the page A-130
Communications Modules.
h f the | hat i ly dis-
LAYOUTNO DLN Gets the number of the layout that is currently dis page A-133
played.
ts th for th t tl
LOGINACCOUNT LAl Gets ? user name for the user account currently page A-135
logged in.
LOGINAC- Gets the group ID for the account currently logged
COUNTGROUP LAG in. page A-137
OPELOGCOND oLC Gets the current state of the operation log. page A-142
OUTPUTTRANS- Gets the output status (prohibited/permitted) to an
STATE oTs external device. page A-144
PARAALLCOND PAC Gets the ON/OFF .status of all parallel terminals page A-146
except for DI terminals.
PARAPORTCOND PPC Gets thg ON/OFF status for the specified parallel page A-151
I/O terminal.
SCENE S Gets the current scene group number. page A-161
SCNGROUP SG Gets the current scene group number. page A-165
® Commands to Set Status
Abbrevia-
Command .revna Function Reference
tion
DOPORTCOND DPC S:Itss the ON/OFF status of all parallel DO termi- page A-104
IMAGEDISPCOND IDC Sets the image mode for the specified image dis- page A-111
play window.
IMAGESUBNO ISN Gets thfa sub-lmag.e. number tha.lt is currlently dis- page A-121
played in the specified image display window.
IMAGEUNITNO IUN S.ets. the nurrllber of t'he Unit to display in the speci- page A-123
fied image display window.
INPUTTRANSSTATE | ITS Permits/prohibits inputs to the Communications page A-130
Modules.
LAYOUTNO DLN Sets the layout number and switches the image. page A-133
LOGINACCOUNT LAI Switches the currently logged in account. page A-135
OPELOGCOND OoLC Sets the state of the operation log. page A-142
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Abbrevia-

Command . Function Reference
tion
OUTPUTTRANS-
oTS Permits/prohibits outputs to external devices. page A-144
STATE
PARAALLCOND PAC Sets the ON/OFF s.tatus of all parallel terminals page A-146
except for DO terminals.
he ON/OFF f th ifi llel
PARAPORTCOND PPC Sets t e.O /OFF status of the specified paralle page A-151
I/O terminal.
SCENE S Switches to the specified scene number. page A-161
SCNGROUP sG Switches to the scene group with the specified page A-165
number.
® Commands to Read Data
Abbrevia-
Command .rewa Function Reference
tion
DATALOGCOND DLC Gets the conditions set for data logging. page A-89
DATALOGFOLDER DLF Gets the data logging folder name. page A-91
DATE None Gets the date and time. page A-94
DIOFFSET DIO Gets the parallel DI terminal offset data that is set. | page A-99
IMAGECAPTURE-
FOLDER ICF Gets the screen capture folder name. page A-109
IMAGELOGFOLDER | ILF Gets the image logging folder name. page A-115
IMAGELOGHEADER | ILH Qets the prefix for the file name in which logged page A-117
images are saved.
SCNDATA None Gets the value for a scene variable. page A-163
SYSDATA None Gets settings related to image logging. page A-171
UNITDATA ub Gets the specified processing unit data. page A-177
VERGET None Gets the sensor controller version information. page A-183
® Commands to Write Data
Command Abb-rewa- Function Reference
tion
DATALOGCOND DLC Sets the data logging conditions. page A-89
DATALOGFOLDER DLF Sets the name for the data logging folder. page A-91
DATE None Sets the date and time. page A-94
DIOFFSET DIO Sets the parallel DI terminal offset data. page A-99
IMAGECAPTURE-
FOLDER ICF Sets the name for the screen capture folder. page A-109
IMAGELOGFOLDER | ILF Sets the name for the image logging folder. page A-115
IMAGELOGHEADER | ILH §ets the prefix for the file name in which logged page A-117
images are saved.
SCNDATA None Sets value to scene variable page A-163
SYSDATA None Changes the settings related to image logging. page A-171
UNITDATA ub Sets the specified unit data. page A-177
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® File Load Commands
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Command Abz:::"a- Function Reference
BKDLOAD None Loads the system + scene group 0 data. page A-84
SCNLOAD None Loads the scene data. page A-167
SGRLOAD None Loads the scene group data. page A-169
SYSLOAD None Loads the system data. page A-173

® File Save Commands

N

o

Abbrevia- 2

Command .rewa Function Reference o

tion %

3

ALLIMAGESAVE AIS Saves all image data in-the sensor controller's page A-83 §
memory with ifz format in external storage. a

BKDSAVE None Saves the system + scene group 0 data that is page A-85 5

currently used by the sensor controller in a file.

IMAGECAPTURE EIC Captures the screen. page A-107
Saves the image data stored in the the sensor

IMGSAVE None page A-127
controller's memory.

LASTIMAGESAVE LIS Saves the last logging image. page A-132

SCNSAVE None Saves the scene data. page A-168

SGRSAVE None Saves the scene group data. page A-170

SYSSAVE None Saves the system data. page A-174
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2-5-11 Output Format

When the processing unit Data Output is placed in a scene, measurement results are sequentially out-
put starting from the smallest data number set in Setting of Data Output. You can also place more
than one Data Output Unit in the measurement flow. You can then use record separators to identify the
data for individual Data Output Units.

For details, refer to Output Format (Data Output) on page 2-335.

I outputting Ascii Data

Set the output format as ASCII in Output form of the Data Output processing item.
The default setting is ASCII.

® Output Format

|Data 0 measurement value| , | Data 1 measurement value| , | |Data 7 measurement vaIue|C|:J

@ Additional Information

The output format, number of digits, data separator, etc., can be changed as necessary.
For details, refer to 2-5-5 Output Data Settings (Processing ltem Registration) on page 2-333

Example: Integer digits: "5 digits", decimal places: "3 digits", negative numbers: -, field separator:
comma, record separator: delimiter.

[112[s[4]s]. [6[7l8]. | [ [s[e[7]. [3][1]. [ [ | [-I7[e].[of2[1[.| [ .. le[s|o[e]7].[1]e[s]
L ) L J L |
Data 0 measurement value | Data 1 measurement value Data 2 measurement value Data 7 measurement value
Field separator Record separator

@ Additional Information

» Field separators are not output if there is no following data.
» Lower decimal digits of the data are rounded off and then the data is output.

The range of values that can be output is as follows:

-999,999,999.9999 < Measurement value < 999,999,999.9999

When measurement value < -999,999,999.9999, "-999,999,999.9999" is output.
When measurement value > 999,999,999.9999, "999,999,999.9999" is output.
When JG (Judgement) is set, the following values are output.

OK: 1

NG: -1

@ Additional Information

After the measurement was completed, the measured data is continuously output until all the
data is output. Note that the output cannot be interrupted.
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I Outputting Binary Data

Set the output format as Binary in Output form of the Data Output processing item.

@ Output Format

Measured value x 1,000 of Data 0 Measured value x 1,000 of Data 1 ... Measured value x 1,000 of Data 7

\ | \ | \ |
4 bytes 4 bytes 4 bytes
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The measurement data is multiplied by 1,000 and output is continuous with 4 bytes per data item.
Negative numbers are output in 2's complement format.

For details of 2's Complement, refer to Definitions of Basic Terms in the Vision System FH/FHV

Series User’s Manual (Cat. No.Z365). z
o

Example: When Data 0 is 256.324, and data 1 is -71.0000. g
$00  $03  $E9  $44 $FF  $FF  $FC  $18 g
[ I | 3
[V

Data 0: 256,324 Data 1: -1,000 "

(256.324 x 1,000) (-1.000 x 1,000)

@ Additional Information

Unlike ASCII output, binary output has no separators between data, such as field separators or
record separators.
For details, refer to Output Format (Data Output) on page 2-335

The range of values that can be output is as follows:

-2,147,483.648 < Measurement value < 2,147,483.647

When measurement value < -2,147,483.648, -2,147,483.648 is output.
When measurement value > 2,147,483.647, 2,147,483.647 is output.
When JG (Judgement) is set, the following values are output.

OK: 1,000 (1 x 1,000)

NG: -1,000 (-1 x 1,000)

@ Additional Information

After the measurement was completed, the measured data is continuously output until all the
data is output. Note that the output cannot be interrupted.
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2-5-12 Non-procedure Communications Troubleshooting

I Cannot Input to the Sensor Controller

Problem

Cause

Action

No response is received after send-
ing communication commands.

The wiring is incorrect.

Check the wiring. Check the cable
connections.

There is a problem with the com-
munication specification settings.

Make sure that the settings are cor-
rect.

Communications has not been es-
tablished just after the sensor con-
troller start-up. (It requires more
time to establish the communica-
tions.)

Check whether or not the communi-
cations are available between the
sensor controller and external devi-
ces after the sensor controller

turned on."

Then start communications and
measurement for ordinary opera-
tions.

No response is received after send-
ing communications commands.
(Communications were properly
working previously.)

Commands are sent while the
BUSY signal is ON.

Send commands while the BUSY
signal is OFF.

A cable is broken.

Check the cable connections.

A connector has been disconnect-
ed.

Check the connector connections.

The sensor controller is in Edit
Mode.

Change it to RUN or ADJUST
Mode.

*1.  Commands to get status such as SCENE command allow you to confirm availability of communications be-
tween the sensor controller and external devices.
After starting up the sensor controller, send commands to get status from external devices to the sensor
controller. When the sensor controller returns correct responses to external devices, no problem in commu-
nications between them are confirmed.

I No Data Is Output from the Sensor Controller

Problem

Cause

Action

No data is output at all.

2-360

The output IP address is incorrect.
(Ethernet communications only)

Set the output IP address correctly.

The wiring is incorrect or a cable is
broken.

Check the wiring.
Check the cable.

A connector has been disconnect-
ed.

Check the connector connections.

You have not placed any Data Out-
put processing items in the meas-
urement flow.

Place Data Output processing
items in the measurement flow.

The Output option is not selected in
the Adjustment window.

Place a check to the Output option
in the Adjustment window.

The target output device for the Da-
ta Output Unit is incorrect.

Make sure that the setting is cor-
rect.
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Problem

Cause

Action

Communications has not been es-
tablished just after the sensor con-
troller start-up. (It requires more
time to establish the communica-
tions.)

Check whether or not the communi-
cations are available between the
sensor controller and external devi-
ces after the sensor controller

turned on."

Then start communications and
measurement for ordinary opera-
tions.

Data is sometimes output and
sometimes not.

A cable is broken or there is a con-
nection problem.(RS-232C commu-
nications only)

Check the cable connections.

The measurement commands are
not being received. (RS-232C com-
munications only)

Check to confirm that an OK re-
sponse is being returned after
sending a measurement command.

*1.  Commands to get status such as SCENE command allow you to confirm availability of communications be-
tween the sensor controller and external devices.
After starting up the sensor controller, send commands to get status from external devices to the sensor
controller. When the sensor controller returns OK responses to external devices, no problem in communica-
tions between them are confirmed.

I Slow Operation

Problem

Cause

Action

Response and data output is slow.

The baud rate is too low for the
amount of data to be transferred.

Increase the baud rate for commu-
nications or use a different commu-
nications method.

Communications Between the Sensor Controller and External Devi-
ces are not Correctly Done (EtherNet only)

Problem

Cause

Action

The sensor controller cannot com-
municate with an external device
such as a PLC properly. (Only for
Ethernet)

The communication settings such
as IP address have been changed
after the Device information storage
tool was performed. (The IP ad-
dresses for external devices on the
network may have overlapped the
IP addresses stored in the sensor
controller.)

Check that the communication set-
tings such as IP address are cor-
rect. (Tool menu - System setting
- Communication - Ethernet) Per-
form the Device information storage
tool again. The communication set-
tings in the software will be copied
in the sensor controller.

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)

2-361

suonesIuNWWo) 8iNpasoid-uoN G-z

Buooysa|gNoJ] SUONEDIUNWWOY) 8INPa204d-UON Z}-G-Z



2 Methods for Connecting and Communicating with External Devices
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I Communications Fail just After Start-up of the Sensor Controller

Problem

Cause

Action

The sensor controller does not re-
spond even serial commands are
sent to it just after its start-up.

No data is output from the sensor
controller just after its start-up.

Communications are not establish-
ed just after start-up of the sensor
controller. (To establish communi-
cations between the sensor control-
ler and external devices takes
time.)

After confirming that communica-
tions are available between the
sensor controller and external devi-
ces after startup of it, send serial
commands and start measurement.

@ Additional Information

Commands to get status such as SCENE command allow you to confirm availability of commu-

nications between the sensor controller and external devices.

After starting up the sensor controller, send commands to get status from external devices to

the sensor controller.

When the sensor controller returns correct responses to external devices, no problem in com-
munications between them are confirmed.
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2-6 Parallel Communications

This section describes the communication settings, communication specifications, input/output format,
and communication timing chart required for parallel communications between the sensor controller
and external devices.
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2-6-1 Communications Processing Flow

The sensor controller communicates with external devices via a parallel interface.

I I/0 Signals and Data for Communicating with External Devices

This section describes the basic connections and signal flow with external devices.

N
@
(@)
o
3
3
5
External device Sensor controller External device S
g‘.
=
2]
Trigger sensor PLC 3
Input Outputs —T o= 2
(X4 [2]
> » @ o @,
M D D g
) . : il
Input signal o5 Output Signals <}
* Measurement Trigger (STEP) - * Overall Judgement (OR signal) =
» Command input (DIO to DI7) « Parallel Judgement Output (DOO to DO15)

« Parallel Data Output (DOO to DO15)

@ Inputs

You can input the following signals to the sensor controller while the Main window is displayed.

* Measurement Trigger (STEP signal)
Measurement is performed once when STEP signal turns ON. (Single Measurement)

+ Command Input (DIO to DI7 Signals)
You can send commands and control the sensor controller by turning the DIO to DI7 signals ON
and OFF. For details of sensor controller control commands, refer to 2-6-10 Command Formats
on page 2-402.

M Precautions for Correct Use

Note that if DI7 is ON after the command is executed, the command will be executed repeated-
ly. For details, refer to DIO to DI7 (Command Execution) Timing on page 2-397
Multi-line Random-trigger Mode

@ Outputs

Each time measurement is performed, the measurement results are output.
The following measurement results can be output:
* Overall Judgement (OR signal)

The results of more than one processing item are judged.

The overall judgement will be NG if even one of the individual judgement results is NG™!.
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*1 . With the default settings, output is performed even if the overall judgement result is NG, but this
can be changed so that output is performed only when the overall judgement result is OK.
For details, refer to Setting the Output Signal Specifications on page 2-369.

« Parallel Data Output (DOO to DO15 Signals)
The measured values of processing items or the calculation results of expressions are output.
This processing item can not be used in the FHV series.

» Parallel Judgement Output (DO0 to DO15 Signals)
The measured values of the processing items or calculation results are judged and the judge-
ment results are output.
This processing item can not be used in the FHV series.
Result output (Parallel 1/0)(DO0 to DO15 Signals)
Outputs the measurement value of the processing item and the calculation result of the calcula-
tion formula.lt is also possible to judge the measurement value or calculation result of the proc-
essing item and output the judgment result.
To use this processing item in the FHV series requires that the camera be connected by the
Smart Camera Data Unit (Parallel Interface) FHV-SDU10.

@ Additional Information

If the operation mode is set to Multi-line Random-trigger mode and the number of lines to use
simultaneously was increased, the signal type and details of control and output are different
from a single line used as described in the following table.

For the signals that can be used and for differences in assignments, refer to Multi-line Random-
trigger Mode Signal Specifications on page 2-395.

FH-2000 / FH-5000 series sensor controller

Number of controlled Differences from when only a single line is used (i.e., when the opera-

lines tion mode is not set to Multi-line Random-trigger Mode)
* The usable functions are the same as for when only a single line is used.
2 lines * DO signals are divided as follows: Line 0: DOO to DO7, Line 1: DO8 to
DO15

¢ Parallel data output and parallel judgement output cannot be performed
(DO signals cannot be used).

3 or4lines * Handshaking output cannot be used (the GATE signal and DSA signal can-
not be used).

* An encoder cannot be used.

* The RUN signal cannot be used. The same ERR signal is used for all lines.

* Parallel data output and parallel judgement output cannot be performed
(DO signals cannot be used).

* Handshaking output cannot be used (the GATE signal and DSA signal can-
not be used).

* An encoder cannot be used.

5to 8 lines
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2-6-2 Communications Setup Procedures

N

&

The following settings are required to use Parallel. D
S

)

The communication method to be used is determined by select- o

1. Communication Mod- . . Y 9
. ing a communication module. 3

ule settings . L . 3
) For details, refer to 2-6-3 Communications Module Settings c

(Startup settings) . S,
(Startup Settings) on page 2-366. 8

! )

(7]

2. Communications
specifications settings

3. Output data settings
(processing item regis-
tration)

4 .Communications test
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The communications specifications are set for the communica-
tions method of the Communication Module selected in step 1.
* Output control type selection

* Output signal operation settings

For details, refer to Communications Specifications Settings on
page 2-372.

The data to output to the Data Output Area is registered in the
Output Unit.

The Output Unit is placed in the processing flow in the same way
as for other processing items.

There are two types of Output Units for parallel communications:
* Parallel data output

* Parallel judgement output

For details, refer to 2-6-5 Output Data Settings (Processing Item
Registration) on page 2-376.

If communications were not working properly, check the commu-
nications setup from step 2.

Also, look at the communications status of all I/O signals to
make sure that the wiring is correct.

For details, refer to 2-6-7 Testing Communications on page
2-388.

If that does not solve the problem, refer to the troubleshooting
section for each communication protocol.

2-365
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2-6-3 Communications Module Settings (Startup Settings)

The communication method used for communication with the sensor controller is selected from the

communication modules.

1 On the Main window, click Tool - System Settings to open the system settings.

2 On the Multiview Explorer on the left, select System settings - Startup - Startup setting and
then click the Communication tab.

System Settings i

8 Séﬁgvgﬂizﬂmgs Language Setting Basic I cammunication Operation mode
- Startup setting
mera
- Camera connection
~Inter-camera setting :
Output signel setting Serial{Ethernef) INDrmaI(UDF’)
=- Communication
- Parallel

- R5-232Ci422(Normal(Fces series method)) Parallel [standard Parallel o
~ Ethernet(Mormal(TCP Clisnt,

E,he,Ne‘(,,P : D GECDS [Etherenip
- Other

. - Date-time setting

i Fan cortrol setting

Communication module select

Serial(RE-232C/422) INDrmal

EXIENERVER KT

Remote Operation ION

3 Select one of the following Communication Modules based on the communication method used
to connect with the sensor controller and the Unit to be connected, and then click Apply.

Communications Module Description

Parallel

Select this Communication Module to perform Parallel interface.
| standardParallel 1/0

4 Click Data save in the Toolbox Pane.

| Data save

5 On the Main window, click Function - System restart.

6 Click OK in the System restart dialog box to restart the sensor controller.
When the sensor controller was restarted, the set Communication Module will operate with the

default settings.

@ Additional Information

You can save the Communication Module settings to a file.
Use the System data or System + Scene group 0 data option for saving settings to a file.
For details, Refer to Saving Settings Data to the controller RAM Disk or an External Storage

Device in the Vision System FH/FHV Series User’s Manual (Cat. No. Z365).
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2-6-4 Communications Specifications Settings

Set the communications specifications, such as the data output method and data signal operation.

If communications cannot be performed even after setting these communications settings, check the
settings and the communications status.

For details, refer to 2-6-7 Testing Communications on page 2-388.

m Precautions for Correct Use
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» Before you set the communication specifications, select the Communication Module to use
with the sensor controller in the startup settings.
For details, refer to 2-6-3 Communications Module Settings (Startup Settings) on page 2-366.
 After you selected the Communication Module, save the settings to the sensor controller and
restart it.
If you do not restart the sensor controller, the selected Communication Module will not be en-
abled.

@ Additional Information

Input signals cannot be handled during setting of communications specifications. However, the
input status can be checked with Confirmation.
For details, refer to 2-6-7 Testing Communications on page 2-388.
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I Selecting the Output Control Type

You can select how to control the data output timing to synchronize the timing of output with the exter-
nal device.

® Types of Output Control
* None
After measurement was completed, the sensor controller outputs the measurement results with-
out synchronizing with the external device.
Since the GATE signal is also output with it, adjust the reading timing for the output results in the
external device based on the GATE signal.

Sensor controller

External device

<

—1 [ elm (1) Measurement processing
EH D D and results output™
il (DOO to DO15)

«

(2) GATE signal2

*1 : Overall judgment (OR) output is output when the measurement is completed, regardless of when
the Output Unit was executed.
*2 : You can change the settings for time to be turned ON the GATE signal after the measurement

data was output and the duration that the GATE signal remains ON.
For details, refer to Communications Specifications Settings on page 2-372.
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2-368

@ Additional Information

The GATE signal will not be output if there is no data set for parallel judgment output and paral-
lel data output.
If only the OR signal is output, read the OR signal when the BUSY signal turns OFF.

* Handshaking

Measurement results are output only after it is determined that the external device can receive
data.

Handshaking is effective for sequentially outputting many measurement results, which is a relia-
ble way to transfer data.

For details, refer to Data Output Control with Handshaking on page 1-25.

Synchronization Output

The measurement results are output after the STEP signal has turned ON for the number of de-
lays set in Number of delays.

The output timing of the measurement results from the sensor controller can be offset according
to the actual timing of processing on the line.

Example: Sequential Feed Line that Uses a Star Wheel
The discharge timing for when a defective part is found and the measurement results output tim-
ing can be synchronized.

OK

<Result output

NG

Discharge device

GATE
DO

Set value
Output control: Synchronous output
Delay steps: 4

Sensor controller

g @
§ ¢
g @
e a

@ Additional Information

» As the steps will be counted according to the number of times the STEP signal turns ON
while Synchronized output is selected, set that results are output only once for each meas-
urement. (Place only one Output Unit in the measurement flow. In the case of Parallel Judg-
ment Output and Parallel Data Output, either one can be set. In Parallel Data Output, only
one output item is allowed.)

» Designate only the STEP signal for measurement trigger input.

When a serial command is used for single measurement or continuous measurement, the
output timing will not match and this can cause sensor controller malfunctions.
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I Setting the Output Signal Specifications

You can change the operation of signals output with parallel communications.

® Changing the Judgement Output ON Conditions (Output Polarity)

The ON conditions for the OR signal and the DOO to DO15 signals can be set to turn ON the sig-
nals when the judgment results are OK or when they are NG. The default setting is ON at NG.
This setting can be changed by setting the Output polarity in the communications specifications.
For details, refer to Communications Specifications Settings on page 2-372.
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® Setting the Timing to Turn OFF the Overall Judgment (OR) signal (One-
shot Output)
You can select from the following two methods for the timing of when the Overall Judgment (OR)
signal turns OFF after measurement result confirmation.
This setting can be changed by setting One-shot OR signal in the communications specifications.
For details, refer to Communications Specifications Settings on page 2-372.

* One-shot Output Disabled (Default)
The OR signal stays ON until the judgment changes.

The signal is turned OFF
ON when the BUSY signal 1—‘

STEP signal turns ON.
OFF \

\
! A
\
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.
v 7
\ \

ON ‘
BUSY signal ;
OFF ON while the

measurement ! !
process is being '
executed. ' :

ON -
OR signal X Ne X ok
OFF

Overall judgement
(output polarity: ON for NG)

Held until the next judgement result is output.

* One-shot Output
OR signal output stays ON for a certain amount of time, and then it is turned OFF again.
The time to maintain the OR signal output can be specified. (Setting range: 0.1 to 1000.0 [ms])

The signal is turned OFF

' ON when the BUSY signal t—‘
STEP Slgnal turns ON.
OFF \ '
Pl oA
ON v v
BUSY signal P : - ﬂ
ON while the
OFF " measurement !

process is being
executed.

ON ;
OR signal >< NG ><
OFF

Overall judgement

OK

: One-shot
(output polarity: -
ON for NG) outputtime o OFF,
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® Outputting the STGOUT and SHTOUT Signals

These functions are supported by the FH series sensor controllers only.

With parallel communications, the STGOUT signal (strobe trigger output) and SHTOUT signal
(shutter output) cannot be output at the same time.

Select which signal to output based on your needs.

1 On the Main Window, select System Settings — Camera — Output Signal Setting from the
Tool menu.
The output signal settings dialog box is displayed.

Common zetting

Qutput signal | ISTGOUT vl

2 Select the signal to output in the Common area.

Setting value
o D o
Setting item e e escription

STGOUT sets how to use the signal line.
STGOUT:

Output signa . [STGOUT] rL::les the STGOUT signal line as the STGOUT sig-

* SHTOUT SHTOUT:

Uses the STGOUT signal line as the SHTOUT sig-
nal.

@ Additional Information

* In Multi-line Random-trigger Mode, this output signal selection can be used to set the output
signal for line 0 only. The setting for line O will be used for all other lines.

» The STGOUT signal output settings must be set in the Electronic flash setting for each Cam-
era Image Input processing item.

@ Precautions for Correct Use

SHTOUT signals output through EtherCAT communications are not affected by this setting.
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® SHTOUT Signal Settings: [Output Signal Setting]

These functions are supported by the FH series sensor controllers only.

This setting sets the SHTOUT signal that is output when the camera exposure is completed. By
detecting when the exposure is completed using the SHTOUT signal, you can minimize the amount
of time that the workpiece must be kept still for imaging and you can move the camera or work-
piece immediately after the exposure is completed.
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1 On the Main Window, select System Settings - Camera - Output Signal Setting from the
Tool menu.
The output signal settings dialog box is displayed.

(Common setting

Output signal : STGOUT »

STGOUT setting

[] Output even if camera is not connected.

(SHTOUT setting
SHTOUT Signal Qutput Additive Time [us] : o_.l < [ ' i!
SHTOUT width [us] 5000 _ | ;] [ | _>J
SHTOUT polarity : @ Positive (O Negative

sBumas suoneoloadg SUONEdIUNWWOY $-9-2

Output signal settings only apply to FH Sensor Controller.

2 Set the SHTOUT signal in the SHTOUT setting area.

L. Setting value [Factory ..
D
Setting item default] escription
SHTOUT signal output Sets the delay tlme' until the SHTOUT sngngl turns
o . 0 to 1,000 [0] ON after exposure is completed in 10 [us] incre-
additive time [us] 1 ments
he SHTOUT signal ime in 1 in-
SHTOUT width [us] 40 to 10,000 [5,000] Sets the SHTOUT signal output time in 10 [us] in
crements.
Sets the pulse polarity of the SHTOUT signal.
. Positive: The SHTOUT signal turns ON when ex-
, * [Positive] i
SHTOUT polarity . Negati posure is completed.
egative Negative: The SHTOUT signal turns OFF when
exposure is completed.

*1.  This item name is changed from Ver. 6.60. This item name is SHTOUT signal delay [ps] in old mod-
el.

3 ciick Apply.
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2-372

M Precautions for Correct Use

 If more than one camera is connected, the SHTOUT signal will remain ON for the camera
with the longest exposure time.

* You cannot use the Shutter Output (SHTOUT) signal when the image mode is set for
Through image.

« If you have registered more than one Camera Image Input processing unit in the measure-
ment flow, the SHTOUT signal will be turned ON for each Camera Image Input processing
unit individually.

* The SHTOUT signal will be output for as many times as imaging is performed when Camera
Image Input HDR or Camera Image Input HDR Lite processing item is used.

* The SHTOUT signal that is output through EtherCAT communications is affected by this set-
ting.

I Communications Specifications Settings

Use the following procedure to select the type of output control, set the output signal operation, and
set other parallel interface communication specifications.

1 On the Main Window, select Tool - System Settings - Communication.

2 Select System Settings - Communication - Parallel from the tree view on the left.
The Parallel View is displayed.

3 Click Setting to set the communication specifications.

Setting Confirmation
Judge output pelarity: OM at NG ~
Error output polarity: | on a{ error -
Cutput control : [Hone w
Cutput period [ms] I—mu;__i
Gate ON delay [ms] : I—N__i
Cutput time [ms] I—SG'I__]
Timeout[s]: [ 10|
Number of delay: | ] |__|
[] One-shot OR signal
Outputtime [ms]: [ 5o |

4 Set each item.
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Setting item

Set value
[Factory default]

Description

Judge output polarity "

* ONat OK
* [ON at NG]

Sets the polarity of the judgment result output sig-
nal.

This applies to the Overall Judgement (OR) Signal
and Parallel Judgment Output (DOO to DO15).
The Polarity of the Parallel Judgment Output (DOO
to DO15) can also be set for each Parallel Judg-
ment Output Processing Unit.

For details, refer to Registering Parallel Judgment
Output Items on page 2-380.

ON at OK:

ON when the judgment result is OK.

For the overall judgment, ON when all judgment
results are OK.

ON at NG:

ON when the judgment result is NG.

For the overall judgment, ON when one of the
judgment results is NG.

Error output polarity

* [ON at error]
* ON when an error oc-
curs.

Sets the polarity of the error output signal.
ON at error:

ON when an error occurs.

OFF at error:

OFF when an error occurs.

Output control

* [None]

* Handshaking

* Synchronization out-
put

When outputting data, set whether or not to syn-
chronize with external equipment.

None:

The sensor controller outputs measurement re-
sults without synchronizing with external devices.
For details, refer to Output Control: None on page
2-406.

Handshaking:

The sensor controller outputs measurement re-
sults with synchronizing with external devices.
For details, refer to Output Control: Handshaking
on page 2-407.

Synchronization output:

Measurement results are output while synchroniz-
ing with processing timing on the line. The STEP
signal is ignored the number of times set in
Number of delays, and measurement results are
output when the STEP signal turns ON next time.
When Through image has been selected, synchro-
nization output cannot be used.

For details, refer to Output Control: Synchroniza-
tion Control on page 2-409.
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Set value
Setting it D ipti
etting item [Factory default] escription

Valid only when Output control is set to None.

Set the cycle by which measurement results are

output.

Set the timing of the Parallel Judgment Output

(DOO0 to DO15).

Sets the cycle so that the interval is equal to or

longer than delay time (up to 1 ms) + Gate ON

delay + Output time and shorter than measure-
ment interval.

Output period [ms] [218:;; 5,000.0 If the cycle were longer than the measurement in-
terval, output timing will be delayed while meas-

urement is being repeated.

If there are variations in the measurement interval,

the data output may be delayed. Please check if

there is any delay before using the product.

There is no delay time (up to 1 ms) for sensor con-

trollers (for example, FZ5) before the FH ser-

ies.Therefore, consider the effect of delay time,

such as when taking over the settings.

Gate ON delay [ms] 1.0 to 1,000.0 Sets the time from when results are output to the
[1.0] parallel interface to when the GATE signal turns
ON. This is a waiting time until data output is sta-
ble.

Set this so that it is longer than the external device
delay time.

Valid only when Output control is set to None.
1.0 to 1,000.0 Sets the GATE signal ON time. Set the time re-
[5.0] quired for external devices to acquire measure-
ment results.

Output time [ms]

Valid only when Output control is set to

Handshaking.

A timeout error occurs when no response from ex-

ternal devices is received at the following timing

within the time that has been set.

* When the DSA signal turns ON after measure-

0.5 16 120.0 ments are completed

Timeout [s] [10.0] * When the DSA signal turns OFF after the GATE

signal turns ON

* When the DSA signal turns ON after the GATE
signal turns OFF

* When signals from DIO to DI6 and DI7 are used
to execute a command, if the time until the DI7
signal turns OFF after the ACK signal turned
ON exceeded the set timeout interval.

Valid only when the Output control parameter is

110 15 set to Synchronized output.

Number of delays ] Sets how many times the STEP signal is ignored
until the measured results are output after the

STEP signal is tuned ON.
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L Set value .
Setting item [Factory default] Description
Checked:
When the judgment output ON condition is satis-
fied after the measurement results are finalized,
the OR signal is turned ON for the time set at the
. Checked one-shot output time. It is then turned OFF after

One-shot OR signal
9 « [Unchecked]

the specified time has elapsed.

Unchecked:

The judgment is output after measurement results
are finalized. the ON/OFF state of the OR signal is
held until it is changed by the next measurement
result.

One-shot OR signal 0.1 to0 1000.0
Output time [ms] [5.0]

Sets the ON time for the OR signal after one-shot
was output.

Set the OR one-shot output time in the following
range:

External device OR signal read period (cycle time)
- 1.0 [ms] < OR one-shot output time < Measure-
ment trigger interval(measurement takt time) - 0.5
[ms]

*1.  For Parallel Judgment Output, you can change the output polarity of each Parallel Judgment Output

unit regardless of the value of this setting.

For details, refer to 2-6-5 Output Data Settings (Processing Item Registration) on page 2-376.

5 ciick Apply.

The settings are confirmed and the Parallel View closes.
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2-6-5 Output Data Settings (Processing Item Registration)

Set the data to output with parallel communications.

Parallel Judgment Output or Parallel Data Output can not available in the FHV series. When you set
output data in the FHV series, refer to 2-6-6 Output Data Settings (Numerical Value / Judgment) on
page 2-383.

The following three types of data can be output with parallel communications:

* OR signal

» Parallel judgment output

» Parallel data output

@ Additional Information

» The OR signal is output only when the Output option is selected.

» To perform Parallel Judgment Output or Parallel Data Output, you must register an Output
Unit in the measurement flow and set the required output details.

« If you control from three to eight lines in Multi-line Random-trigger Mode, you cannot use Par-
allel Judgment Output or Parallel Data Output.

I Data Output by Output Data Type

® OR Signal

This signal outputs the overall judgment.

You can determine the overall judgment by monitoring the status of the OR signal.

After the measurement results are established, the OR signal will be output only when the overall
judgment is NG and the Output option is selected.

You can also set the signal to be output when the overall judgment is OK.

For details, refer to Setting the Output Signal Specifications on page 2-369.

@ Additional Information

The overall judgment gives the results of more than one processing item. As a result, the over-
all judgment will be NG if even one of the individual judgment results is NG.

Individual judgement results |

Processing unit 0 weep  OK

| Overall judgement result |

Processing unit 1 ——p NG ——
. —— NG (OR signal: ON)
If there is even one NG judgement,

the overall judgement will be NG
and the output will be turned ON.

Processing unit n =g OK

@ Parallel Data Output

The measured values of processing items or the calculation results of expressions are output.
Data items can be set from data 0 to data 7. Each item is output using the 16 bits from DOO to
DO15.

The data output specifications are as follows:

» Only integer portion is output. Fractional digits are rounded off.
* The range of values that can be output is as follows:
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Binary format: -32,768 to +32,767

BCD format: -999 to +999 >

v

-]

If the measurement value is out of range, the actual measurement value is not output and the mini- %

mum or maximum value within the range is output instead. Q

3

2

Data type Measurement value that is below the Measurement value that is above the g

YR possible output range possible output range 2

o

Binary A value of —32,768 is output. A value of +32,767 is output. o
BCD A value of =999 is output. A value of +999 is output.

@ Additional Information

When the operation mode is set to Multi-line Random-trigger Mode, the parallel data output
range is between -127 and 127 for binary data, and -9 and 9 for BCD data.

@ Parallel Judgment Output

The measured values of the processing items or calculation results are judged and the judgment
results are output.

Judgment results can be set from judgment 0 to judgment 15. Each result is output from DOO to
DO15.

I Setting Up Parallel Data Output

The measured values of processing items or the calculation results of expressions are output.

(uonensibay wsaey| Buisseooid) sbumes eyeq INdiNQ G-9-z

@ Registering Parallel Output Units

Register the processing items for data output in the measurement flow.

1 Click Edit flow in the Toolbox Pane.

2 Select the Parallel Data Output processing item from the processing item tree.

=] [ output result

Data Output

Parallel Data Cutpout

Parallel Judgement Output
Fieldbus Data Output

3 Click Append.
The Parallel Data Output processing item is appended at the bottom of the unit list (flow).
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0.Camera Image Input

. 5

1.=earch

2 Parallel Data Output

@ Additional Information

Data is output in the order that Output Units are registered in the measurement flow, i.e., the
timing is different for each data output processing unit. (Data output is executed in the order
that it is executed in the measurement flow.)

@ Set the items to output
In an expression, set the data to output (i.e., the measured value of a processing item or the calcu-

lation results of an expression).
Up to 8 expressions from 0 to 7 can be set in each unit.

1 Click the Parallel Data Output icon i .
2 In the Item tab area, click Setting.

3 In the list, click the output data number to set the expression.

2.Fieldbus Data Output

Setting Output format

Output data

MNo. | Comment Expression

Mo, 0 ™ comment view

Comment . |

Expression :
I L]

Result: 0.o0o00

The selected output data number is displayed under the list.

4 Click _] next to the expression text box and set the expression.

]

Specify the processing items, measurement results, and measurement data in the expression.
Arithmetic or function calculations can be applied to the measurement data to output.
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For details of the calculation settings, refer to Calculation in the Vision System FH/FHV Series
Processing Items Reference Manual (Cat. No. Z341).

5 Click _I for the Comment text box and enter the description for the expression.
The entered comment will be displayed in the detailed results area on the Main window.
For example, Test was entered as the comment for the expression 0, Test will be displayed in-
stead of Expression 0 in the detailed results areas on the Main window.

(o)}

Repeat step 3 to 5 to set expressions for all of the required output data numbers.

@ Additional Information

Output When Multiple Items Are Set
The items that are set for output data numbers 0 through 7 are output to the PLC reception buf-
fer in ascending order, one data item at a time (16-bit units). Each time a data item is output,

the GATE signal turns ON.™!

When this occurs, the first data item that was output to the external device such as a PLC re-
ception buffer (data 0) is overwritten by the next output data item (data 1).

Therefore, the data output to the external device such as a PLC reception buffer must be saved
to external device memory each time the GATE signal turns ON for each data item.

External device
Data output order such as a PLC

>

Parallel data output

' |DOO to ’—‘
0: Measurement data 0 | DO15
i signals data 0 data 7
7. Measurement data 7 i GATE ON u u L
""""""" signal OFF

*1: The operation of the DSA signal depends on whether handshaking for output control is ena-

bled.
For details, refer to Data Output Control with Handshaking on page 1-25.

Reception
buffer

@ Output Format (Parallel Data Output)

1 Click the Parallel Data Output icon & in the measurement unit list (flow).
2 In the item tab area, click Output format.

3 Select the output format in the output settings.

Qutput setting

Format :

* Binar i~ BCD
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Setting value

Setting it
etting liem [Factory default]

Description

Data is output as 2's complement binary data.
Information on 2’'s Complement:
For details, refer to Definitions of Basic Terms in the Vision
System FH/FHV Series User’s Manual (Cat. No. Z365).
Data is output expressing 1 digit with 4 bits and expressing a
Output format 3-digit integer and sign with 16 bits.
* Bits12to 15
BCD These bits give the sign. (positive: 0000, negative: 1111)
¢ BitsO0to 11
Every 4 bits express 1 digit from ones place (bits 0 to 3:
1st digit) to the hundreds place (bits 8 to 11: 3rd digit).

[Binary]

I Registering Parallel Judgment Output Items

Use the following procedure to output the judgment results that are set for parallel output.

® Registering Parallel Judgment Output Items

Use the following procedure to output the judgment results that are set for parallel output.

1 Click Edit flow in the toolbar or on the Main Window.

2 Select the Parallel Judgement Output processing item from the processing item tree.
E|- I-:J Output result
Data Output

Parallel Judgement Cutput

-
L Pparallel Data Output
-l
L

Fieldbus Data Cutput

3 Click Append.
The Parallel Judgment Output processing item is appended at the bottom of the unit list
(flow).

g

0.Camera Image Input

1. Search

2o

@ 2 Parallel Judgement Output

@ Additional Information

Data is output in the order that Output Units are registered in the measurement flow, i.e., the
timing is different for each data output processing unit. (Data output is executed in the order
that it is executed in the measurement flow.)
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® Registering the Items To Output

In an expression, set the target for judgment (i.e., the measured value of a processing item or the
calculation result of an expression).
Up to 16 expressions from 0 to 15 can be set in each unit.

1 Click the Parallel Judgment Output icon E in the measurement unit list (flow).

2 In the Item tab area, click Setting.

suonesuNWWo? |d|jesed 9-Z

3 In the list, click the output data number to set the expression.

I Setting I Cutput parameter |

Judzement data

Mo, | Comment Expression =

RS

a

10
11
12

13 i
| I LI_I
DIOIEY

Mo, 0 ™ Comment view
Comment: || u

Expression

Result 0.0000

Judgement condition :
999939993 9993 | . |- 999999385.59588 | .. |

(uonensibay wsaey| Buisseooid) sbumes eyeq INdiNQ G-9-z

The selected output data number is displayed under the list.

4 Click _I next to the expression text box and set the expression.

]

Specify the processing items, measurement results, and measurement data in the expression.
Arithmetic or function calculations can be applied to the measurement data to output.

For details of the calculation settings, refer to Calculation in the Vision System FH/FHV Series
Processing Items Reference Manual (Cat. No. Z341).

5 Click the _] button for the judgment condition, and then set the upper and lower limits to judge

as OK.
If the result data set in step 4 above is within the range set here, the result will be judged as

OK.

Judgement conditian
| -599999999.3994 U| 999999999 9933 U

6 Click _] for the Comment text box and enter the description for the expression.
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7 Repeat steps 4 and 5 to set expressions for all of the required output data numbers.

@ Output Parameters (Parallel Judgment Output)

1 Click the Parallel Judgment Output icon in the measurement unit list (flow).
2 Click Output parameter in the ltem Tab Area.

3 Set the items in the output settings area.

Setting value
Setting item Description
gl [Factory default] L
* [Syst I-
Output polarit I[eI))/]S o pere Selects
putp y . Unit System (parallel) or Unit to set the output polarity.
System (par- Select when you want to match the output polarity of the
allel) evaluation result to the system setting.
Select when you want to set the output polarity of the evalua-
Unit * [ON at NG] tion result per processing unit.
* ONat OK * ON at NG: Outputs when the judgment result is NG.
* ON at OK: Outputs when the judgment result is OK.

4 For Reflect to overall judgment, select whether to apply this processing unit’s evaluation re-
sult to the overall evaluation of the scene.

Fef lect to overall judzement

0N " OFF

Setting value
Setting item Description
9 [Factory default] P
Reflect to overall * [ON] Select whether the judgment results of this processing unit is
judgment * OFF reflected in the scene overall judgment.
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2-6-6  Output Data Settings (Numerical Value / Judgment)

I Registering Processing Iltems

Register the processing items for data output in the measurement flow.

1 In the Main window, click Edit flow in the Toolbox Pane.
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2 Select Result output (Parallel I/0) from the processing item tree.

E @ oOutput resuit
-ﬁl_“ Result output (1/0)

e

.4 Resultoutput(Message)

Result output (Parallel | /O)

~ Il Data Output
i~ U Parallel Data Output

Parallel Judgement Qutput

‘- il Fieldbus Data Output

3 Click Append.
The Result output (Parallel I/0) is appended at the bottom of the unit list (flow).

g

&

a

0.Camera Image Input FH

1.Search

=
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19

a
s188

&L, | 2Advanced filter
- 3.Result output (Parallel |/ O)

=

4 Click the icon f# of Result output (Parallel I/0O) in the unit list (flow) or Set to set the output
data.

I Setting the Output Data

Configure the object to output with the parallel interface.
data to output with the parallel /0 in 256 times can be set.
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@ 3. Result output (Parallel 1 / 0) [u}

Outputfrequ... Data Type Data Title
1thtime

(@) —

D=

Outputfrequency 15 14 13 12 11 10 & 8 7 6 5 4 3 2 1 0 Value (decimal)  Value (hex)

(b)

oK Cancel

a. Setting data display area
Display the waiting number of times until output, Data type (integer or judgment), Data, Title (data
description).

b. Output data display area
Display data to output. Each of 0 to 15 corresponds to the output result for each of DOO to DO15
terminal. The value is checked with decimal or hex format.

Button Description
E Moves the selected data up one position.
E Moves the selected data down one position.
| Adds new data to the selected data position.
_ Deletes the selected data. the following data moves up after that.
il Edits the selected data.
1 Giick insert.

The following Output data editing dialog box is displayed.

| Output data editing

Data Type

Integer -

2 In the Output data editing dialog, set data to output.
For each data settings of integer and judgment, refer to Setting for Integer Output on page
2-385 and Setting for Judgment Output on page 2-386.

3 Repeat step 1 to 2 for the number of data to output.

Clicking data set in the Setting data display area emphasizes the corresponding output data on
the area.
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m Precautions for Correct Use

When the operation mode is set to Multi-line Random-trigger mode, the displayed content on
the Output data display area differs from the actual signal to be output.

When the number of lines is two, all output status for DOO to DO15 is displayed on the Output
data display area. However, the actual data to be output on line 0 is displayed on DOO to DO7
terminals and output as it is.

Although the actual data to be output on line 1 is also displayed on DOO to DO7, they are ac-
tually output on DOS8 to DO15.

In the Output data display area, the lower 16 bits of the integer (32 bits) are output, and the
upper 16 bits are not output. It is displayed as a 32 bit. The setting value is accepted in the
range of integer type (-2,147,483,647 to 2,147,483,647).

Either of the following rules must be specified on the recipient side (PLC) and the feed side
(FH) and used within these rules.

» Use as unsigned from 0 to 65535

» Use as signed from -32,767 to 32,767

suonesuNWWo? |d|jesed 9-Z

@ Setting for Integer Output

1 In the Output data editing dialog, select Infeger and then clock OK.

Qutput data editing

Data Type

Integer -

2 Specify an integer to output using a variable or direct input.

Output data editing ‘

(JuswBpnr / enjep [eouswnp) sbumes ejeq INAINO 9-9-2

Data Title
| -1 -]
OK | Cancel |
Setting value
Setting item Description
9 [Factory default] P

Data - Sets data to output.
The following two setting methods are available."
* Directly enter an integer with a character string.
* Assign a variable.

Title - Sets the description for the set item with character strings.

The character strings set here is displayed on the Title col-
umn in the Setting data display area.

Multilingual input is also available. For details, refer to
Inputting Text in the Vision System FH/FHV Series User's
Manual (Cat. No. Z365).

*1. If character strings instead of numeric values or variables are set, the display on the Output data
display area will not be done properly. Enter a numeric value or variable with alphanumeric properly.
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M Precautions for Correct Use

* When data is a real number, the rounded value will be output.
« If the value of data exceeds the range to be expressed with the parallel I/O terminals, the

overflowed values will be ignored to output.

@ Setting for Judgment Output

1

2

2-386

In the Output data editing dialog, select Judgment and then click OK.

| Output data editing

Data Type

busgment 8

Specify the output polarity and judgment condition to assign to each terminal of the parallel in-

terface.
s 0 ]
.. Setting value o
Setting item [Factory default] Description
Output polarity * [ON at NG] Sets the polarity of signal output for the judgment result.
* ONat OK * ON at NG: ON when the judgment result is NG.
* ON at OK: ON when the judgment result is OK.
The polarity for the signal output in this processing item does
not reflect the setting of the Output polarity in the System
settings but follows the setting here.
Data - Sets data to judge.
The following two setting methods are available.”!
* Directly enter an integer with a character string.
¢ Assign a variable.
Judgment condi- -999,999,999.9999 | Sets the range between the lower and upper limits for the
tion to judgment.
Lower limit and 999,999,999.9999 | When a value set in the Data is within the range set here, it is
upper limit values | [0.0000] to judged as OK.
[0.0000]
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Setting item

Setting value
[Factory default]

Description

Title

Sets the description for the set item with character strings. A
character string set in Bit O will be displayed on the Sets the
description for the set item with character strings.
Multilingual input is also available. For details, refer to
Inputting Text in the Vision System FH/FHV Series User's
Manual (Cat. No. Z365).

*1. If character strings instead of numeric values or variables are set, the display on the Output data
display area will not be done properly. Enter a numeric value or variable with alphanumeric properly.
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2-6-7 Testing Communications

Use the following procedures to check the communications status with the external devices connected
with a parallel interface. You can check whether wiring and communications settings have been per-

formed correctly.

1 On the Main Window, select Tool - System Settings - Communication.

2 Select System Settings - Communication - Parallel from the tree view on the left.
The Parallel View is displayed.

3 Click Confirmation to check the 1/O status.

Setting

I Confirmation |

Input state

| STEPD || STEP1 || STEP2 || STEP3 || STEP4 || STEPS || STEPB || STEPT |

o [o]tf2]3][+]5]s]"]

DI LINE n

Setting
item

View

Description

Input state

STEPO to STEP7

Only the settings for STEPO and
STEP1 are valid for an sensor con-
troller of the FZ5-800/1100/1200 ser-
ies.

DSAQ, DSA1

DIO to DI7

DI LINEO to DI LINE2
Valid only for an FH-2000 / FH-5000
series sensor controller.

The input status of each signal from the external
device to the sensor controller is displayed.

When a signal is input, the background color turns
into red.

Output
state

RUN

ERR

BUSY

OR

GATE

READY

ACK

DOO to DO15

The output status of each signal is displayed.
When a signal is output, the background color
turns into red.

The output status from each signal of the sensor
controller to external devices can be specified.
Changes between ON and OFF and between 0
and 1 can be simulated without performing meas-
urement.

4 Change the contents to be sent.
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sOutput state

»

[=2]

RUN ERR BUSY o
]

L

OR OFF | GATE | OFF | READY | OFF >
0

)

ACK OFF 3
3

Do S
o1 2 3 4 5 B 7 5
Y

=

o

>

)

‘ OFF H OFF H OFF ” OFF H OFF H OFF H OFF H OFF ‘

‘ OFF H OFF H OFF ” OFF H OFF H OFF H OFF H OFF ‘

a & 10 11 12 13 14 14

Each time ON and OFF are switched, the changed contents are displayed on the monitors of
external devices. Make sure there are no problems.

5 Click Close.
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2-6-8  1/0O Signals

The following tables list the signals that are used to control 1/O for parallel communications.

I Input Signals

ON/OFF timing

2-390

Signal

Signal name

Function

OFF to ON

ON to OFF

STEP

Measurement
Trigger Input
signal

Input measurement trig-
gers from external devi-
ces, such as optic
switches. Measurement
is performed once by
synchronizing with the
STEP signal rising
(OFF to ON).

In STEP input, a STEP
signal filter (filter initial
set value: 100 [ps]) has
been set.

Switch from OFF to ON
(rising) to perform a
measurement.

Switch from ON to OFF
when the user (PLC)
detected that the sen-
sor controller turns the
BUSY signal ON.

DSA (Used on-

Data Output

This is a signal that the

Turn ON the signal

Turn OFF the signal

ly for hand- Request signal | user (PLC) requests the | when the user (PLC) when the user (PLC)
shaking output sensor controller to ex- | want to output the data | detected that the sen-
control.) ternally output data externally. sor controller turns ON
executed in the meas- | Turn the DSA signal the Result Completion
urement flow at hand- ON when the STEP sig- | (GATE) signal.
shaking. nal is turned ON.
When this signal turns If more than one output
ON while an Output item is set in a single
Unit (Parallel Data Out- | Output Unit, or if more
put Unit) is executed in | than one Output Unit is
the measurement flow, | set in the measurement
the sensor controller flow, turn the DSA sig-
will output the data of nal ON again when the
the processing item. GATE signal turns OFF
for the first data output.
For details, refer to
2-6-11 Time Charts on
page 2-406.
DIO to DI7 Command In- | Input commands from - -
put signals the external device.
DILINEO to DI- | Command In- | Specify the line number | - -

LINE2 (sensor
controllers of
the FH-2000 /
FH-5000 series
only)

put Line Speci-
fication signals

when inputting a com-
mand from an external
device.

Available in Multi-line
Random-trigger Mode

ENC (Phase A,
B, or Z2)

Encoder Input
(Phase A, B, or
2)

This is the encoder in-
put signal.

Valid only when Use
Encoder trigger is set in
the system settings.
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I Output Signals

Signal

Signal name

Function

ON/OFF timing

OFF to ON

ON to OFF

RUN

Run Mode Sig-
nal

The signal indicates
that the sensor control-
ler in RUN Mode.

The signal turns ON
when the sensor con-
troller is in Run Mode
(with RUN signal
output checked).

The signal turns OFF
when the sensor con-
troller is not in Run
Mode.

BUSY

Busy signal

This signal indicates
when external inputs
such as commands
cannot be accepted.
Make sure this signal is
OFF before you request
a command.

While this signal is ON,

no commands will be

accepted even if they
are sent.

Note:

* A command received
through any other
protocol is in execu-
tion, which is also de-
tectable.

* ON of this signal
does not mean that a
command is in exe-
cution.

Turn ON when The
sensor controller re-
ceives a command from
the user (PLC). (The
signal turns ON after
the EXE signal turned
ON.)

Turn OFF when the
user (PLC) turns OFF
the Command Request
(EXE) signal.

OR

Overall Judg-
ment signal

Output the overall judg-

ment.

This is determined

when the measurement

is completed (BUSY
signal ON to OFF).

Note:

1. The Output polarity
setting determines
whether this signal
turns ON when the
judgment result is
OK or NG.

For details, refer
toSetting the Output
Signal Specifica-
tions on page

2-369 .

2. The OR signal is
output only when
the Output option is
selected in the Ad-
justment Window.

Turn ON based on the
judgment results when
measurement is com-
pleted. (i.e., when the
BUSY signal turns
OFF.)

The status of the OR
signal is maintained un-
til the next OR signal is
output.

You can set the one-
shot output settings so
that the OR signal turns
OFF automatically after
a set time passed.

You can also turn OFF
the OR signal by exe-
cuting the Clear Parallel
OR+DO command.

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)
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ON/OFF timing

Signal Signal name Function
OFF to ON ON to OFF

DOO0 to DO15 | Data Output These signals output - -
signals the results for expres-

sions set for a Parallel
Judgement Output or
Parallel Data Output
Output Unit.

GATE Data Output This signal indicates the | * No Handshaking: * No Handshaking:
Completion timing to load the output Turn ON when the The signal turns OFF
signal data from DOO to DO15 sensor controller of after the set output

to the User (PLC Link). the FH/FHV series time has elapsed.
This signal is ON, which executes the Output | « Handshaking:
means that the data is Unit (Parallel Data The signal turns OFF
output from the sensor Output Unit or Paral- when the user (PLC)
controller. lel Judgement Output turns OFF Data Out-
The user (PLC) reads Unit) in the measure- put Request (DSA)
the data when this sig- ment flow™! and signal.
nal turns ON. preparations for data
Depending on the output have been
measurement flow set- completed.
tings, the GATE output | « Handshaking:
may start while the Turn ON when the
BUSY signal is ON. sensor controller of
Note that the OR signal the FH/FHV series
does not necessarily executes the Output
work together with the Unit (Parallel Data
GATE signal. Output Unit or Paral-

lel Judgement Output

Unit) in the

measurement

flow™1"2, the Data
Output Request
(DSA) signal is ON,
and preparations for
data output have
been completed.
*1: This occurs when
the Output Unit is exe-
cuted as the measure-
ment flow is executed in
order from the top. It
does not occur when
execution of a meas-
urement is completed.
*2: The signal is output
if a Parallel
Judgement Output or
Parallel Data Output
processing item is set in
the measurement flow.
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Signal Signal name

Function

ON/OFF timing

OFF to ON

ON to OFF

READY Ready signal

This signal indicates
when the STEP signal
can be input.

Turn ON the STEP sig-
nal when the READY
signal turns ON.

When using the Multi-
input function, the next
STEP signal is accept-
ed only after the
READY signal turns ON
(i.e., when image input
has been completed).
Note:

When you use a cam-
era-mount lighting con-
troller, the time required
for the READY signal to
turn OFF may increase
in comparison with not
using it.

For details, refer to
Camera Image Input
FH or Camera Image
Input HDR in the Vision
System FH/FHV Series
Processing Iltems
Reference Manual (Cat.
No. Z341).

Turn ON when the
STEP signal can be in-
put.

Turn OFF when the
STEP signal cannot be
input.

Note:

When Through image
are being displayed, the
READY signal will turn
OFF, but the STEP sig-
nal can be input. Deter-
mine whether or not the
STEP input is accepta-
ble based on the BUSY
signal.
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2-394

Signal

Signal name

Function

ON/OFF timing

OFF to ON

ON to OFF

SHTOUT

Shutter Output
signal

This signal indicates
when camera exposure
has been completed.
This signal is output on-
ly when SHTOUT is se-
lected as the output sig-
nal in the output signal
settings of the system
settings.

Note:

* If more than one
camera is connected,
the signal will remain
ON for the camera
with the longest ex-
posure time.

* You cannot use the
Shutter Output Signal
when the image
mode is set for
Through image.

* If you have regis-
tered more than one
Camera Image Input
processing unit in the
measurement flow,
the SHTOUT signal
will be turned ON for
each Camera Image
Input processing unit
individually. There-
fore, use Camera
Switching processing
items instead of
Camera Image Input
processing items in
the middle of the
measurement flow.

After the camera expo-
sure is completed, the
signal turns ON after
the time set for the
SHTOUT signal output
additive time in the
output signal settings
has elapsed.

The signal turns OFF
after the time set for the
SHTOUT width in the
output signal settings
has elapsed.

STGOUT

Strobe Trigger
Output

This is the trigger signal
for the strobe.

After an external trigger
input is received, the
signal turns ON after
the time set for the
STGOUT output
addition time in the
electronic flash settings
has elapsed.

The signal turns OFF
after the time that is set
for the STGOUT width
in the electronic flash
settings has elapsed.

ACK

Command
Completion
Flag

This flag indicates when
DI command execution
is completed.

Turn ON when execu-
tion of the DI command
is completed

Turn OFF when the
user (PLC) turns OFF
the DI7 signal.
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ON/OFF timing

Signal Signal name Function o
OFF to ON ON to OFF &

ERR Error Signal This signal indicates It will turn ON in any of | Regardless of the OFF g-?
when the sensor con- the following cases. to ON condition set, it %

troller detects errors. e Turn ON when the will turn OFF in any of §

For details of the errors, sensor controller de- | the following cases. g

refer to Error Messages tects an error. * When the user (PLC) S

and Troubleshooting in Turns ON when a issues Error Clear g_

the Vision System STEP signal is input (ERCLR signal: ON) g

(7]

FH/FHV Series User's
Manual (Cat. No.
Z365).

while the READY sig-
nal is OFF.

Turns ON when a
command which
does not exist is is-

command after the
error is removed,

* When the STEP sig-
nal is input while the
READY signal is ON

sued. * When a valid com-
mand is issued

sleubis O/l 8-9-2

I Multi-line Random-trigger Mode Signal Specifications

For parallel signals, the supported signal types and signal assignments depend on the number of lines
used in Multi-line Random-trigger Mode.

The following tables show the differences in signal assignments and the signal types that can be used
depending on the number of lines.

For details of terminal functions and assignments, refer to Parallel interfacein the Vision System FH
series Hardware Setup Manual (Cat. No. Z366) .

® FH-2000 / FH-5000 series Sensor Controller

» Signals and Assignments According to Number of Lines Used

Number of lines
1o 1 line 2 lines | 3 or 4 lines 5 to 8 lines
STEP Assigned for each line.
DSA Assigned for each line. | Not supported.
The same signal is The same sig.nal is use.d for all .Ii.nes. .
DI ; The DILINE signal (which specifies the line number to send the
used for all lines. .

command) is added.
ENC (Phase A,
Phase B, or Phase | Assigned for each line.
Z)
ACK The same signal is used for all lines.
RUN Assigned for each line. Not supported.
GATE Assigned for each line. Not supported.
BUSY Assigned for each line.
OR Assigned for each line.
ERR Assigned for each line. The same signal s

used for all lines.

READY Assigned for each line.

Line 0:DOO0 to DO7
DO DOO0 to DO15 Line 1: DOS8 to Not supported.

DO15
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« Signals According to Lines Used

Two Lines
1o Line number
Line 0 Line 1
STEP STEPO STEP1
DSA DSAO0 DSA1
DLINE DLINEO (used for all lines)
DI DIO to DI7 (used for all lines)
ENC1 Phase A, ENC1 Phase B, or ENC1
ENCO Phase A, ENCO Phase B, or ENCO Phase Z

ENC Phase Z * When an encoder is used, STEPG is as-

(Phase A, B, Z2)

*When an encoder is used, STEPO is as-

signed to ENCO Phase Z.

signed to ENC1 Phase A, STEP7 is as-

signed to ENC1 Phase B, and STEP1 is as-
signed to ENC1 Phase Z.

ACK ACK (used for all lines)

RUN RUNO RUN1

GATE GATEO GATE1
BUSY BUSYO BUSY1

OR ORO OR1

ERR ERRO ERR1
READY READYO READY1

DO DOO to DO7 DO8 to DO15

Three or Four Lines

Line number
o Line 0 Line 1 Line 2 Line 3
STEP STEPO STEP1 STEP2 STEP3
DSA -
DLINE DILINE 0 to DILINE 1 (used for all lines)
*DSAOQ is assigned to DILINE1.
DI DIO to DI7 (used for all lines)
ENC (Phase A,
Phase B, or Phase | -
Z)
ACK ACK (used for all lines)
RUN RUNO | RUN1 RUN2 RUN3
GATE -
BUSY BUSYO BUSY1 BUSY2 BUSY3
OR ORO OR1 OR2 OR3
ERR ERRO ERR1 ERR2 ERR3
READY READYO READY1 READY?2 READY3
DO -
Five to Eight Lines
Line number
o Line 0 Line 1 Line 2 Line 3 Line 4 Line 4 Line 6 Line 7
STEP STEPO STEP1 STEP2 STEP3 STEP4 STEP5S STEP6 STEP7
DSA -
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Line number

"o Line0 | Line1 | Line2 | Line3 | Line4 | Line4 | Line6 | Line7 %

DLINE DILINE 0 to DILINE 1 (used for all lines) %’
*DSAQ is assigned to DILINE1 and DSA1 is assigned to DILINEZ2. H

DI DIO to DI7 (used for all lines) §
ENC g
(Phase A, 5
Phase B, §-
or Phase g
Z)
ACK ACK (used for all lines)
RUN
GATE
BUSY BUSYO BUSY1 BUSY2 BUSY3 BUSY4 BUSY5 BUSY6 BUSY7 g
OR ORO OR1 OR2 OR3 OR4 OR5 OR6 OR7 %
ERR ERRV (used for all lines) &
READY READYO | READY1 | READY2 | READY3 | READY4 | READY5 | READY6 | READY7 §_>
DO -

I Input Timing of Input Signals

@ STEP Signal Input Timing

The measurement trigger STEP signal is input with the following timing.

ON _‘/OFF when the BUSY signal is ON.
OFF

STEP signal

4
£

’
v

ON P
OFF ——+ \—

ON when the BUSY signal is OFF.

BUSY signal

(1)  Turn ON the STEP signal when the BUSY signal is OFF.
When multiple inputs are used, the STEP signal can be turned ON when the READY signal is ON.
However, when the image mode is set to Through Mode, the READY signal will always be OFF, so
check the status of the BUSY signal to determine when to input the STEP signal.

(2) Check that the BUSY signal is ON, then turn OFF the STEP signal.

@ Additional Information

If the STEP signal is turned ON when the READY signal is OFF, no measurements will be exe-
cuted and the ERROR signal will turn ON.

@ DIO to DI7 (Command Execution) Timing

* FH-series Sensor Controller
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(1)
Parallel DIO to DI6 ><
o Ams (2)
ON ' 7
Parallel DI7 ' v “.
OFF , l_,

ON ‘ !

Parallel BUSY signal \
OFF ‘

Command Requestl'.‘

’
Ve

ACK signal  ON (3)

4)
(Command Completion Flag) OFF

' =

Timeout [s]*

When executing continuous measurement commands, turn OFF DI7 when you want to stop
continuous measurements, as shown below.

For continuous measurement commands, the ACK signal will remain OFF.

Parallel DIO to DI6 ><
(continuous measurements) !
1 Ams

ON !

Parallel DI7 !
OFF i "

ON !

Parallel BUSY signal OFF Continuous measurement

ACK signal  ON
(Command Completion Flag) OFF

(1) Set the DIO to DI6 signals to ON or OFF based on the command to input.
(2) After you have set the DIO to DI6 signals, wait for at least 1 [ms] and then turn ON DI7.

(3) The command will be executed, and the ACK signal will turn ON after execution of the command is
completed.

(4) Check that the ACK signal has turned ON, then turn OFF DI7.
When the DI7 signal is turned OFF, the ACK signal will turn OFF.

A timeout error will occur if the DI7 signal is not turned OFF within the set timeout interval from when
the ACK signal is turned ON.

M Precautions for Correct Use

If the DI7 is still ON after execution of a command is completed, the same command will be
executed again.

Confirm that the ACK signal is turned ON from OFF, and then create the program of the PLC
side to turn the DI7 signal OFF from ON.

2-398

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)



2 Methods for Connecting and Communicating with External Devices

@ Additional Information

From the PLC, set signals DIO to DI6 and turn ON the DI7 signal only when the BUSY, ACK,

and DI7 signals are all OFF.

From the PLC, you can check if a command was acknowledged by confirming that the BUSY
signal turned ON.

From the PLC, you can check if execution of a command was completed by confirming that the
ACK signal turned ON.

After these conditions have all been met, turn OFF the DI7 signal.

suonesuNWWo? |d|jesed 9-Z

* FHV series (when not using the Smart Camera Data Unit (Parallel Interface) FHV-SDU10)
Sensor control commands are input with the timing shown below using the DIO to DI2 signals. In
the FHV series, commands are executed with DIO, DI1, and DI2 signals.

(1) N
Parallel DIO to DI1 P 2
i S
1 UJ
' (2) &
ON 51 ms D
Parallel DI2 " o
OFF1— |
V()
ON
Parallel BUSY signal
OFF

Command Request

(1) Setthe DIO to DI1 signals to ON or OFF based on the command to input.
(2) After you have set the DIO to DI1 signals, wait for at least 1 ms and then turn ON DI2.

(3) Then check that the BUSY signal has turned ON, then turn OFF DI2. The BUSY signal is turned OFF
when execution of the command is completed. When executing continuous measurement commands,
turn OFF DI2 when you want to stop continuous measurements.

m Precautions for Correct Use

If the DI2 is still ON after execution of a command is completed, the same command will be
executed again.

@ Additional Information

From the PLC, set signals DIO to DI1 and turn ON the DI2 signal only when the BUSY and DI2

signals are OFF.
The PLC (user) turns OFF the DI2 signal after checking that the BUSY signal has turned ON.

* FHV series (when using the Smart Camera Data Unit (Parallel Interface) FHV-SDU10)
Refer to the FH series Sensor Controller section.
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2-6-9  Output Items

In the FHV series, this processing item is unavailable.

| Parallel Data Output

This processing item can not be used in the FHV series.

® Measurement Results for Which Output Is Possible (Parallel Data Output)

You can use the processing items that are related to outputting results to output the following data.
You can also access measured values from processing units such as expressions.

Measured item Text string Description
Judgement JG Judgment result
DataOto 7 D00 to DO7 Results of expressions set for output data 0 to 7

® External Reference Tables (Parallel Data Output)

By specifying a number, the following data can be referenced from control commands or process-
ing items that have a set/get processing unit data function.

Number Data name Get only Data range
0: No judgment (unmeasured)
0 Judgment Get only 1: Judgment result OK

-1: Judgment result NG
* BCD: -999 to 999

5t0 12 Data 0 to Data 7 Get onl
© ata Bio bata eLony « Binary: -2147483.648 to 2147483.647
0: Binary
128 Data type Set/Get 1: BCD

I Parallel Judgment Output

This processing item can not be used in the FHV series.

® Measurement Results for Which Output Is Possible (Parallel Judgement
Output)
You can use the processing items that are related to outputting results to output the following data.
You can also access measured values from the processing units such as expressions.

Measured item Text string Description
Judgment JG Judgment result
Data 0 to 15 D00 to D15 Results of expressions set for output judgment data 0 to 15
Judge 0 to 15 J00 to J15 Results of judgment on expressions set for output judgment da-
taOto 15

@ External Reference Tables (Parallel Judgment Output)

By specifying a number, the following data can be referenced from control commands or process-
ing items that have a set/get processing unit data function.
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Number Data name Set/Get Data range

0: No judgment (unmeasured)
0 Judgment Get only 1: Judgment result OK

-1: Judgment result NG
5t0 20 Data0 to Data 15 Get only -999,999,999.9999 to 999,999,999.9999

0: No judgment (unmeasured)
21to 36 Judge 0 to Judge 15 Get only 1: Judgment result OK

-1: Judgment result NG
103 E‘Zifd tothe overall judg- | g0 5et 0: ON, 1: OFF
136 Upper limit O for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
137 Lower limit O for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
138 Upper limit 1 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
139 Lower limit 1 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
140 Upper limit 2 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
141 Lower limit 2 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
142 Upper limit 3 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
143 Lower limit 3 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
144 Upper limit 4 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
145 Lower limit 4 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
146 Upper limit 5 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
147 Lower limit 5 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
148 Upper limit 6 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
149 Lower limit 6 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
150 Upper limit 7 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
151 Lower limit 7 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
152 Upper limit 8 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
153 Lower limit 8 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
154 Upper limit 9 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
155 Lower limit 9 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
156 Upper limit 10 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
157 Lower limit 10 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
158 Upper limit 11 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
159 Lower limit 11 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
160 Upper limit 12 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
161 Lower limit 12 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
162 Upper limit 13 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
163 Lower limit 13 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
164 Upper limit 14 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
165 Lower limit 14 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
166 Upper limit 15 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
167 Lower limit 15 for judgment Set/Get -999,999,999.9999 to 999,999,999.9999
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2-6-10 Command Formats

You can input commands to control the Sensor from an external device using the DIO to DI7 signals.

I Input Format

Commands are input in the following formats.

OFH series Sensor Controller

* One Line
Input format (DI7 to DIO)

DI7 Dli6 DI5 D4 DI3 DI2 DI1 DIO

Execution Command Command information

Set 0 (OFF) or 1 (ON) for each DI signal.
Confirm commands and command information, and turn DI7 (execution) ON with an interval of at
least 1 [ms].

* Multi-line Random-trigger Mode

Two Lines
Input format (DI7 to DIO and DILINEO)

DI7 Di6 DI5 D4 DI3 DI2 DI1 DIO DILINEO

Execution Command Command information Specifies the target line number
for the command

Three or Four Lines
Input format (DI7 to DIO, DILINE1, and DILINEO)

DI7 DI6 DI5 D4 DI3 DI2 DI1 DIO DILINE1 DILINEO

Execution Command Command information Specifies the target line number
for the command

Five to Eight Lines
Input format (DI7 to DIO and DILINE2 to DILINEOQ)

DI7 D6 DI5 D4 DI3 DI2 DI1 DIO  DILINE2 DILINE1 DILINEO

Execution Command Command information Specifies the target line number
for the command

OFHV series (when not using the Smart Camera Data Unit (Parallel Interface) FHV-SDU10)
Input format (DI2 to DIO)
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DI2 DI DIO

Execution Command

Set 0 (OFF) or 1 (ON) for each DI signal.
Confirm commands and command information, and turn DI2 (execution) ON with an interval of at least

1 [ms].

suonesuNWWo? |d|jesed 9-Z

O®FHV series (when using the Smart Camera Data Unit (Parallel Interface) FHV-SDU10)
Input format (DI7 to DIO)

DI Di6 DI5 D4 DI3 DI2 DN DIO

Execution Command Command information

Set 0 (OFF) or 1 (ON) for each DI signal.
Confirm commands and command information, and turn DI7 (execution) ON with an interval of at least

1 [ms].

Sjewlo4 puewwo) QL-9-¢

M Precautions for Correct Use

In FHV series, commands equivalent to those of the FH series is available when the Smart
Camera data unit interface is connected.

I Command Lists

The commands and command formats are described in the following tables.

® One Line

* FH series Sensor Controller

Input format (DI7 to DIO) |
Data Description Execute | Command | Command information nap:;;x-
(DI7) (Dl6, DI5) (DI4 to DI0)
The sensor controller
Continu- Performs measurement does not check this sig-
ous Meas- | continuously while com- 1 00 nal, so a setting of either | 10000000
urement mand is being input. 0 or 1 makes no differ-
ence.

Switching
Switch Switches the measure- 1 01 Input [Scene No.] in bi- | to Scene
Scene ment scene. nary format (0 to 31). 2:

10100010
Switch . Input [Scene Group No.] Switching
Scene Switches the measure- 1 1" in binary format (0 to to Scene
Group ment scene groups. 31). Group 2:

11100010
Clear Clears measurement
Measure- | values.
ment Val- | The OR signal and DO ! 10 00000 11000000
ues signal are not cleared.
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Input format (DI7 to DI0)
. : : Input ex-
Data Description Execute | Command | Command information ample
(DI7) (D16, DI5) (DI4 to DIO)
Clears the error output.
Clear Error | The ERROR indicator is 1 10 00001 11000001
also cleared.
Clear Par-
Cl the OR si |
allel OR anzaé)so Sei . sigha 1 10 00010 11000010
+DO gnat.
Clears the wait state of
| Wait
gt:fer @ | the parallel flow control 1 10 01111 11001111
processing item.
0: OFF 1: ON

* FHV series (when not using the Smart Camera Data Unit (Parallel Interface) FHV-SDU10)

Input format (DI2 to DIO)
o Input exam-
Data Description Execute Command (DI1, ple
(DI2) DI0)
Clears the measurement values,
Clear Measure- OR signal, and Error signal
ment Values, Er- | 1\ c ERROR indicator is also ! 10 10
ror, OR
cleared.
0: OFF 1: ON

* FHV series (when using the Smart Camera Data Unit (Parallel Interface) FHV-SDU10)
Refer to One Line - FH series Sensor Controller.

® Multi-line Random-trigger Mode

* FH series Sensor Controller
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Input format Input I o
(DI7 to DIO, DILINEO, DILINE1, and DILINE2) “(';‘I‘Lm‘:;“tp € &
o o
- Y
Data Description e | | G . DILINEO, DI7 8
mand | . ) Line number H
cute (DI6 information " to DIS, and =
) o
(DI7) DI5) (DI4 to DI0) DI4 to DIO) g
The sensor §
Performs meas controller does Continuous 2
. . not check this measurement S
Continuous | urement continu- . . @
. signal, so a on line 0 when
Measure- ously while com- 1 00 . . .
ment mand is beind in setting of ei- 2 lines are
ut g ther 0 or 1 used: 0 100
put makes no dif- 00000
ference. N
Specify the line Switching to ?
Switches the Input [Scene | number to send a | gcene 2 on line o
Switch measurement 1 o1 | Nodinbinary - gommand to. 2 when 4 lines 5
Scene scene. ;o1r;nat (0t * Twolines:0or | 5re ysed: 10 g’_
' ! 101 00010 T
. IT.hreT-:‘ or four Switching to %
Switch Switches the Input [Scene |nes.. scene group 3 @
Scene measurement 1 1" Group No.] in 00 (I!ne 0) on line 6 when
Grou SCene Arouns binary format ?1 (:!ne ;) 8 lines are
' 0 31). used:
P group 0to 31 0 (line 2) d: 110 111
;1 ('”t‘e 3) . oot
ive to ei Y
Clears measur lines: ’ Clearing the
Clear ure- ' measurement
Measure ment values. 000 (line 0) results for line
ment Val The OR signal 1 10 00000 001 (line 1) 1 when 2 lines
Ues and DO signal are 010 (line 2) are Used: 1
not cleared. 011 (line 3) 110 OOOdO
100 (line 4) —
Clears the error 101 (line 5) Clearing the
output. o 110 (line 6) e_rror status for
Clear Error | The ERROR indi- 1 10 00001 111 (line 7) line 1 when 4
cator is also lines are used:
cleared. 01 110 00001
Clearing the
Clear Par- | Clears the OR sig- QR ardeOI'
allelOR | naland DO signal. | 1 10 | 00010 sigha's for fine
+DO * 2 when 8 lines
are used: 010
110 00010
Clears the wait
Clear Wait tate of th I-
caryvat | state ol the para 1 10 | 01111 11001111
State lel flow control
processing item.

*1.  Two lines: DILINEO
Three or four lines: DILINEO and DILINE1

Five to eight lines: DILINEO to DILINE2

*2. Only the signals assigned to the line to which a command was sent can be cleared. The OR and DO
signals are not cleared for other lines. If the command is sent to a line that cannot use the DO signals,
only the OR signal will be cleared.
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2-6-11 Time Charts

The ON/OFF timing of related signals during data output after the completion of measurement and
during the sequence of operation from input of the control command until data output after the comple-
tion of measurement is indicated below in a timing chart.

| Timing chart at startup

This section describes the timing chart at startup.

M Precautions for Correct Use

 For details of functions and operation of each signal, refer to 2-6-8 I/O Signals on page
2-390.
* Input the STEP signals and DIO to DI7 signals after the RUN signal turns ON.

Power ON
ON
READY signal
OFF
_ ON :
RUN signal !
OFF :
ON
STEP signal
OFF

(1) Turn ON power.
(2) The READY signal turns ON when the trigger signal becomes acceptable.
(3) The STEP signal is input after checking the RUN signal is ON.

I Output Control Timing Charts

This section provides timing charts for each output control type (none, handshaking, and synchroniza-
tion output).
In the FHV series, there is no DO 0 to DO 15, GATE signal.

@ Precautions for Correct Use

» For details of functions and operation of each signal, refer to 2-6-8 I/O Signals on page
2-390.

@ Output Control: None

Example: Three Data Items Set for Parallel Data Output
Time Chart
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ON The signal is turned OFF when
STEP signal the BUSY signal turns ON.
OFF
il
ON i |

BUSY signal
OFFQ |

ON while the measurement
process is being executed.

OR signal ><Turns ON when the overall judgement
result is NG. (Output polarity: [ON for NG])

DOO to DO15 signals >< Data 0 >< Data 1 >< Data 2 ><

suonesuNWWo? |d|jesed 9-Z

ON Delay time Gate ON delay [ms] | :
(1 ms max.) -
OFE \ 1 |Output time :
' Output period ! - |

J

GATE signal

The total output time is as follows:

Output Unit executed. ; )
Output period x Number of output data items.

SHeyo awll L1-9-¢

Turn ON the STEP signal while the BUSY signal is OFF.

Measurement begins and the BUSY signal is turned ON during the measurement process.
Measurement data is output when a Parallel Data Output Unit in the measurement flow is executed.
After the data output processing, the GATE signal is turned ON after the time set for the Gate ON
delay in the parallel communications settings has elapsed.

A delay of up to 1 [ms] will occur when the GATE signal is turned ON. (This applied only to the FH

series sensor controller.)
Set the GATE ON delay and output time for the GATE signal so that the total time does not exceed the
output period.

(5) After the GATE signal is turned ON, the GATE signal is turned OFF after the time set for the Output
time in the parallel communications settings has elapsed.
Set the GATE ON delay and output time for the GATE signal so that the total time does not exceed the
output period.

(6) If the output processing for the next data item is completed, the next GATE signal will be turned ON
after the time set for the Output period has elapsed from the end of processing in step 5 above.

(7) After measurement is completed, the OR signal is output based on the measurement results and the
BUSY signal is turned OFF.

—_ o~~~
w N =
= — —

~
=

m Precautions for Correct Use

Data Output Time and STEP Signal Input Interval

Set the input interval for the STEP signal so that it is longer than the total output time. If the
STEP signal input interval were shorter than the total output time, the data output buffer will
eventually overflow and data will be lost.

@ Additional Information

When the parallel judgment output unit is performed, the GATE signal turns ON once.

® Output Control: Handshaking

Example: Three Data ltems Set for Parallel Data Output
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2-408

The signal is turned OFF when
the BUSY signal turns ON.

ON while the measurement process is being executed.

ON
STEP signal
OFF
ON \
BUSY signal
OFFQ
OR signal

Overall judgement (Output when measurements
have been completed regardless of the DSA signal.)

Eiecution of the Parallel Data Output Unit

DOO0 to DO15 signals

(1
)
@)

(4)

®)

(6)

)

(8)

9)

(R
\ i \
\ \

B \

\

X Data 0 >< Data 1 >< Data 2 ><

i
'
1
'
'

'
'
S

o N 1

\
[ ' '
[ '
'
'

Delay time __; X P .
(ITmsmax.) ™1\ [V ! N
' r’flr—\ v L. A/ A A1)

ON
GATE signal
OFF
ON
DSA signal
OFF

Gate ON
/ delay [ms]

I

—t

Timeout time (1)) Timeout time (3))

A timeout error will occur if the DSA
signal is not turned ON within the set
timeout interval from when the output
data was output by the Output Unit in
the measurement flow.

A timeout error will occur if more than one data
item is being output for one measurement and
the DSA signal does not turn ON within the
specified time after the GATE signal turns OFF.

Turn ON the STEP signa

Timeout time (2))

If the DSA signal does not turn OFF within the specified time
after the GATE signal turns ON, a timeout error will occur.

| while the BUSY signal is OFF.

Measurement begins and the BUSY signal is turned ON during the measurement process.

Turn ON the DSA signal
turns ON.

from the external device to request data transmission after the STEP signal

A timeout error will occur if the DSA signal were not turned ON within the set timeout interval from
when the output data was output by the Output Unit in the measurement flow. (1)

After measurement is completed, the OR signal is output based on the measurement results and the
BUSY signal is turned OFF.

Measurement data is output when a Parallel Data Output Unit in the measurement flow is executed.
The GATE signal is turned ON if the DSA signal is ON after data output processing.

A delay of up to 1 [ms] will occur when the GATE signal is turned ON. (This applied only to the FH

series sensor controller.)

The user (PLC) reads the data and turns OFF the DSA signal when the GATE signal turns ON.
A timeout error will occur, if the DSA signal were not turned OFF within the specified time after the

GATE signal turned ON. (2)
The GATE signal turns OFF if the DSA signal is turned OFF.

A timeout error will occur, if the DSA signal were not turned OFF within the specified time after the

GATE signal turned ON. (2)

A timeout error will occur, if more than one data item is being output for one measurement and you do

not turn ON the DSA sig

Additional Information

nal within the specified timeout time after the GATE signal turns OFF. (3)

2

When the parallel judgment output unit is performed, the GATE signal turns ON once if the DSA

signal is ON.
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@ Output Control: Synchronization Control
Operation When Number of Delays Is Set to 2:

The signal is turned OFF when the BUSY signal turns ON.

STEP signal ](1)| / o] @ fe] fo

OFF

ON while measurements are being processed

BUSY signal “. 4 J L_I |_| |_| \—

OFF
Overall Judgement Overall judgement  Overalljudgement Overall judgement ~ Overall judgement
result for (1) resbilt for (2) result for (3) result for (4) result for (5)

AT

e results for (1) is output when the STEP signal
turns ON the third time.

DO signal 05?;33t)n0t><1esult for (><'\’esultfor >€esult for (3) >X Result for (b’\:

. ON Delay time \: GATE ON delay
GATE signal (1 ms max.) o ‘ | | | | | |
OFF '

Output time

(1)  Turn ON the STEP signal while the BUSY signal is OFF.

(2) After measurement is completed, the OR signal is output based on the measurement results and the
BUSY signal is turned OFF.

(3) When the STEP signal turns ON for the third time, the measurement results (DO) for the first time that
the STEP signal turned ON are output and the GATE signal is turned ON after the time set for the
GATE ON delay has elapsed.

(4) When the STEP signal turns ON for the fourth time, the measurement results (DO) for the second time
that the STEP signal turned ON are output and the GATE signal is turned ON after the time set for the

GATE ON delay has elapsed.
A delay of up to 1 [ms] will occur when the GATE signal is turned ON. (This applied only to the FH

series sensor controller.)
(5) Each time the STEP signal turns ON after that, the measurement result (DO) from when the STEP
signal turned ON two times previously is output.
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2 Methods for Connecting and Communicating with External Devices

I Command Timing Charts

M Precautions for Correct Use

» For details of functions and operation of each signal, refer to 2-6-8 I/O Signals on page
2-390.

® Continuous Measurement

Measurement is performed continuously while the DI7 signal is ON.
Continuous measurement is stopped when the DI7 signal is turned OFF.

When an Expression Is Set in Parallel Data Output with No Output Control:

« Time Chart
ON
DI5 to DI6 are turned OFF.
OFF
DI7 signal ON [ | | |
OFF —— .
\ Continuous End of continuous
» measurement started. measurements

BUSY signal ON
signal OFFJ II II ll

ON while the measurement process is being executed. OFF from the end of

\
\
\
the previous measurement process to the next measurement process. >'<f
3

Load the OR signal of
the last continuously
measurement result
when BUSY signal is
turned OFF.

DO signal >< Data 0 >< Data 0 >< Data 0 ><

Dela tlme1 Gate ON dela ms
ON y y [ ]

. (1 ms max.) \J—l
GATE signal OFF Output time |_, |_

Output penod

OR signal - - - - - -
OR signal is not applied to load while measurement is running.

ON

ACK signal
OFF

*1 A delay of up to 1 ms will occur when the GATE signal is turned ON. (This applied only to the FH series sensor controller.)

* Input Signals

Signal Description
DI5 to DI6 These signals are turned OFF during continuous measurement. (i.e., while DI7 is ON.)
DI7 This is the execution trigger.

After DIO to DI6 are set, turn ON DI7 after an interval over 1 [ms].
Always keep this signal turned ON during continuous measurement. Continuous measure-
ment is stopped when this signal is turned OFF.
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m Precautions for Correct Use

» The measurement during continuous measurement is given priority. Therefore, display of the
measurement results (overall judgment, images, judgment for each processing unit in the
flow display, and detailed results) may sometimes not be updated.

» Load the OR signal of the last continuously measurement result when BUSY signal is turned
OFF.

* When continuous measurement are ended, the measurement results from the last measure-
ment will be displayed.

» The next internal trigger is executed after the measurement is completed, but the time until
the next measurement execution is not constant. If you want to perform measurement at reg-
ular intervals, use STEP signals instead of continuous measurement.

» OR signal is not applied to load while measurement is running. When you want to get the
Overall judgment result during measurement, assign TJG to the Parallel Data Output or
Parallel Judgment Output. For details, refer to 1-3-1 Basic Control Operations of the Sensor
Controller on page 1-4.

+ After the continuous measurement was completed, read the OR signal for the last measure-
ment results at the time when the BUSY signal switched from ON to OFF.

suonesuNWWo? |d|jesed 9-Z

SHeyo awll L1-9-¢

@ Additional Information

» When the input command is not received correctly, the ERROR signal turns ON.
» Acquisition is difficult because the amount of time during which the BUSY signal is OFF dur-
ing continuous measurement for a parallel command may be extremely short.
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2-412

® Scene/Scene Group Switch
Scenes and scene groups are switched as follows.
After the number of the desired scene or scene group is set in DIO to DI6, turning ON DI7 switches
the scene or scene group to the number set.

¢ Time Charts

FH series sensor controller

DIO to DI6 signals 0 > 0100001 (to switch to scene 1)
Py The PLC (user) turns OFF the
ON A ~~ signal again when the ACK
DI7 signal :"' signal is turned ON.
OFF . ;
Afterat m
least 1 ms, m
ON DI7is ; o
BUSY signal turned ON. .| Command Request | fa
OFF ——— —
ON —
READY signal vy
OFF o
/' The signal turns OFF
_ ON : when DI7 turns OFF.
ACK signal :
OFF '
— ~— Timeout [s]
* Output Signals
Signal Description
BUSY Indicates that the sensor controller is currently switching the scene or scene group.

Do not input next command while the BUSY signal is ON. Otherwise, on-going process-
ing or commands that are input will not be performed correctly.

READY Turns OFF while a scene or a scene group is being switched.
Turns OFF as long as the BUSY signal is ON.
ACK Turns ON when execution of the DI command is completed.

@ Additional Information

When the input command is not received correctly, the ERROR signal turns ON.

M Precautions for Correct Use

Do not switch the scene group during parallel continuous measurement or when the STEP sig-

nal is being input continuously. If you must switch the scene group at one of these times, set

Unchecked in Save scene group on scene switch in either of the settings items below.

» Refer to Changing the Scene or Scene Group in the Vision System FH/FHV Series User’s
Manual (Cat. No.Z365).

» Refer to Setting the Conditions That Are Related to Operation during Measurement in the
Vision System FH/FHV Series User’s Manual (Cat. No.Z365).

* Input Signals
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Signal Description
DIO to DI4 Sets the scene number (0 to 31).
When a DI terminal offset is set, the set offset is added.
DI5 ON
Di6 Scene switching: OFF

Scene Group switching: ON

DI7 This is the execution trigger.

After DIO to DI6 are set, turn ON DI7 after an interval over 1 [ms].

After checking that the ACK signal has turned ON, turn DI7 OFF and then turn DIO to DI6
OFF.

Refer to Setting the Conditions That Are Related to Operation during Measurement in the
Vision System FH/FHV Series User’s Manual (Cat. No. Z365).

suonesuNWWo? |d|jesed 9-Z

@ Additional Information

The amount of time during which the BUSY signal is turned ON when a scene is switched can
be changed.
Select Measurement setting] from the Measure menu and make the setting in the conditions

related to operation during measurement.
Refer to Setting the Conditions That Are Related to Operation during Measurement in the
Vision System FH/FHV Series User’s Manual (Cat. No.Z365).

SHeyo awll L1-9-¢
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® Clear Measurement Values
The measurement result is cleared as follows.

¢ Time Charts

FH series sensor controller

DIO to DI6 signals
k The PLC (user) turns OFF the
.~ signal again when the ACK

signal is turned ON.

ON
DI7 signal
Allow at least 1 ms and then turn ON IN7.

ON
BUSY signal | !
OFF - —
ON —
READY signal | oo 0
N . The signal turns OFF when

OFF
¥ “” DI7 turns OFF.

ON
OFF

ACK signal

* Output Signals

Signal Description
BUSY Turns ON when the measurement value is being cleared.
The amount of time during which the BUSY signal is turned ON is approximately 1 [ms].
READY Turns OFF when the command to clear the measurement value is being executed.
ACK Turns ON when execution of the DI command is completed.
* Input Signals
Signal Description

DIO to DI4 Turns OFF.

DI5 Turns OFF.

DI6 Turns ON.

DI7 This is the trigger signal to clear a measurement value.

After DIO to DI6 are set, turn ON DI7 after an interval over 1 [ms].
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® Clear Parallel OR+DO

N
The OR signal and DO signals are cleared as follows. &
S
S
* Time Chart )
0
<)
) 3
FH series sensor controller 3
=]
5
DIO to DI6 signals 0 > 1000010 g.
n >
HAY The PLC (user) turns OFF the signal again @
ON Py ~~ when the ACK signal is turned ON.
DI7 signal H
OFF —
Allow at least 1 ms and then turn ON DI7. O
ON !
BUSY signal | i N
OFF . &
ON (- =
READY signal | N 3
OFF N o
N '\/ The signal turns OFF 3
ACK signal ON 1~ when DI7 turns OFF. Y
OFF
ON
OR signal |
OFF

DOO to DOA5 signal >< 0

* Output Signals

Signal Description
BUSY Turns ON while the OR and DO signals are cleared. The amount of time during which the
BUSY signal is turned ON is approximately 1 [ms].
READY Turns OFF while the command to clear the OR and DO signals is executed.
ACK Turns ON when execution of the DI command was completed.
OR It will turn OFF if it was turned ON.

DOO0 to DO15 | It will turn OFF if it was turned ON.

* Input Signals

Signal Description

DIO Turns OFF.

DI1 Turns ON.

DI2 to DI4 Turns OFF.

DI5 Turns OFF.

Di6 Turns ON.

DI7 This is the trigger signal to clear the OR and DO signal.
After DIO to DI6 are set, turn ON DI7 after an interval over 1 [ms].
After checking that the ACK signal has turned ON, turns DI7 OFF and then turn DIO to
DI6 OFF.
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® Clear Error

The error signal is cleared as follows.
e Time Chart

FH series sensor controller

DIO to DI6 signals 0 > 1000001

' The PLC (user) turns OFF the signal again
ON ~~ when the ACK signal is turned ON.

DI7 signal '
OFF —

Allow at least 1 ms and then turn ON DI7.

-

ON

BUSY signal
OFF

ON
OFF

READY signal

The signal turns OFF

ON when DI7 turns OFF.

OFF
ON

OFF

ACK signal

ERROR signal

* Output Signals

Signal Description
BUSY Turns ON while the ERROR signal is cleared. The amount of time during which the
BUSY signal is turned ON is approximately 1 [ms].
READY Turns OFF while the command to clear the ERROR signal is executed.
ACK Turns ON when execution of the DI command was completed.
ERROR After the error is removed, the signal turns OFF when the FH series sensor controller ex-
ecutes the error clear processing.

* Input Signals

Signal Description

DIO Turns ON.

DI1 to DI4 Turns OFF.

DI5 Turns OFF.

Di6 Turns ON.

DI7 This is the trigger signal to clear an error.
After DIO to DI6 are set, turn ON DI7 after an interval over 1 [ms].
After checking that the ACK signal has turned ON, turns DI7 OFF and then turn DIO to
DI6 OFF.
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® Clear Measurement Values, Error, OR

Clears the Measurement Values, OR signal and Error signal.
The ERROR indicator is also cleared.

e Time Chart

FHV series (when not using the Smart Camera Data Unit (Parallel Interface) FHV-SDU10):

. The signal is turned OFF when the DI2
DI1, DIO signal >< 0 /OO signal turns OFF.

suonesuNWWo? |d|jesed 9-Z

Allow at least 1 ms

ON and then turn ON DI2. "']_I_‘ The signal is turned OFF when the BUSY

DI2 signal signal turns ON.
OFF

The signal is turned OFF v‘(vlhen the BUSY

ON “signal turns ON. o g
STEP signal I n N
OFF—4 o =
STEP, / ¥ =
on/nPut ‘v v i Clear 3
; @)
BUSY signal OFF Measulrementl %,_3’-
' ' @
ON o
READY signal i
ON b
OR signal .
OFF—V—I: .
ERROR signal ON | |
signa
OFF

FHV series (when using the Smart Camera Data Unit (Parallel Interface) FHV-SDU10):

Refe to Clear Measurement Values on page 2-414, Clear Parallel OR+DO on page 2-415, Clear
Error on page 2-416 when using the Data Unit for the Smart Camera (Parallel Interface) FHV-
SDU10.

* Output Signals

Signal Description
BUSY The BUSY signal is ON during the command execution. The amount of time during which
the BUSY signal is turned ON is approximately 1 [ms].
READY The READY signal is OFF during the command execution.
OR It will turn OFF if it was turned ON.
ERROR After the error is removed, the signal turns OFF when the FHV series executes the error
clear processing.

* Input Signals

Signal Description
DIO Turns OFF.
DI1 Turns ON.
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Signal Description

DI2 This is the trigger signal to clear Measurement Values, Error, OR signals.

After DIO and DI1 are set, turn ON DI2 after an interval over 1 [ms].

The BUSY signal is ON during command execution. After checking that the BUSY signal
has turned ON, turn DI2 OFF, and then turn DIO, DI1 OFF.

Note, however, that the amount of time during which the BUSY signal is turned ON is ap-
proximately 1 [ms]. If it cannot be recognized whether the BUSY signal is turned ON or
not by an external device, control the timing so that the DI2 signal is turned ON for ap-
proximately 5 [ms].
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2-6-12 Parallel Troubleshooting

Problem

Cause

Action

Data is not output at all.

You have selected more than three
lines in Multi-line Random-trigger
Mode.

Decrease the number of lines or
use a communications method oth-
er than parallel communications.

The Output setting is turned OFF.

Select Layout setup in the Window
menu on the Main Window, and
then turn ON the Output setting.

Even though there is more than
one data output item, only the last
data item is output.

The data is being overwritten be-
cause the ON status of the GATE
signal is not being checked.

Read data only when the GATE sig-
nal is ON.

Use handshaking for the output
control to control the output timing.

STGOUT and SHTOUT are not be-
ing output.

You have selected a different signal
in the system settings.

Select the correct signal for the ap-
plication in the Output signal
selection of the output signal set-
tings in the system settings.

Measurement is not executed even
when a STEP signal is input.

The STEP signal is chattering.

Check the contacts and input meth-
od used to prevent chattering.

Set the STEP signal filter to a peri-

od longer than the input period that
results in chattering.

The STEP signal is input at ran-
dom.

Unintended STEP signals are being
input due to noise.

Perform noise prevention meas-
ures. Set the STEP signal filter to a
period longer than the input period
that results in chattering.

The READY signal remains OFF.

The image mode is set to Through
Mode on the Main Window.

Change the image mode to Freeze
or Last NG.

Camera Image Input HDR or
Camera Image Input HDR Lite is
being used in the current measure-
ment flow.

When using Camera Image Input
HDR or Camera Image Input HDR
Lite, the READY signal will turn
OFF for the number of camera im-
ages taken.

More than one Camera Image Input
is being used in the current meas-
urement flow.

If you execute more than one
Camera Image Input in a single
measurement flow, the Ready sig-
nal will turn OFF for the number of
camera images taken.

There is a delay in the SHTOUT
ON timing.

You are using more than one cam-
era in the current measurement
flow.

When you use more than one cam-
era, the SHTOUT signal turns ON
only after the slowest camera expo-
sure is completed.

FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)
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2 Methods for Connecting and Communicating with External Devices
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Appendices

A-1 Command Control

|
This section describes the commands that are used to control the sensor controller from an external

device.

A-1-1  Parameter Notation Examples for Command Control

This section provides examples of binary inputs of parameters such as arguments for command con-
trol.

@ Additional Information

The command code is the same, but the order in which the command parameters are stored
depends on the manufacturer of the connected PLC as follows:
* OMRON and Yaskawa Electric PLCs: Upper byte followed by lower byte

« Mitsubishi Electric PLCs: Lower byte followed by upper byte™

*1: The order of displayed sequence program may be from upper byte to low byte.
If it does not perform correctly, confirm the order of upper and low byte.

@ Four-byte Data

The following example shows the input to switch the scene to scene number 5 with the Switch
Scene command.

First word in Command Area Description
+2 and +3 words Command code
+4 and +5 words Scene number (Command parameters)

* OMRON or Yaskawa Electric PLCs
Command (PLC to Sensor controller)

First word in ) Bit
Hexadecimal .
Command i Description
notation 15-12 11-8 7-4 3-0
Area

+2 1000 0001 0000 0000 0000 Command code
+3 0030 0000 0000 0011 0000
+4 0005 0000 0000 0000 0101 Scene number (Com-
+5 0000 0000 0000 0000 0000 mand parameters)

* Mitsubishi Electric PLCs
Command (PLC to Sensor controller)

First word in . Bit
Hexadecimal ..
Command X Description
notation 15-12 11-8 7-4 3-0
Area
+2 1000 0001 0000 0000 0000 Command code
+3 0030 0000 0000 0011 0000

A-2 FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1)



Appendices

First word in . Bit
Hexadecimal .
Command : Description
notation 15-12 11 -8 7-4 3-0
Area
+4 0500 0000 0101 0000 0000 Scene number (Com-
+5 0000 0000 0000 0000 0000 mand parameters)
® Specifying Character Strings >
Specify the ASCII character code for every two bytes. §
In this example, the inputs are given to save the image data for image data 1 to a destination speci- 3
=}
fied by the absolute path (E:\IMGO1\LABEL.IFZ) with the Save Image command. g
s
First word in Command Area Description S
+2 and +3 words Command code
+4 and +5 words Image data number: 1 (Command parameters)
+6 to +15 words Save destination: (E:\IMGO1\LABEL.IFZ) (Command parame-
ters) >
+ OMRON or Yaskawa Electric PLCs 3
Command (PLC to Sensor controller) %
g
q P
First word in He-xa- Bit 8’
decimal L. =
Command Description E]
nota- 15-12 11-8 7-4 3-0 m
Area ) x
tion g
+2 4000 0100 0000 0000 0000 Command code %
+3 0070 0000 0000 0111 0000 g
+4 0001 0000 0000 0000 0001 Image data number §
+5 0000 0000 0000 0000 0000 §
+6 453a 0100 0101 0011 1010 Save destination g‘
+7 5c49 |0101 [1100 |0100 [1001 | +6:453a (E) 2
. o
+8 4d47 0100 | 1101 0100 | 0111 +7:5049 (V) =
+9 3031 0011 0000 0011 0001 +8:4d48 (MG)
+9:3031 (01)
+10 5c4c 0101 1100 0100 1100 +10:5¢4¢ (\L)
+11 4142|0100 | 0001 0100 | 0010 +11:4142 (AB)
+12 454c 0100 0101 0100 1100 +12:454c¢ (EL)
+13 2e49 0010 1110 0100 1001 +13:2e49 (.I)
+14 465a 0100 0110 0101 1010 +14:465a (FZ)
+15 0000 | 0000 |0000 | 0000 | 0000 +12:gggg Emﬂtt;
+16:
+16 0000 0000 0000 0000 0000 +17:0000 (NULL)
+17 0000 0000 0000 0000 0000 +18:0000 (NULL)
+18 0000 0000 0000 0000 0000

* Mitsubishi Electric PLCs
Command (PLC to Sensor controller)
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First word in He.xa- Bit
decimal .
Command Description
nota- 15-12 11-8 7-4 3-0
Area )
tion

+2 4000 0100 0000 0000 0000 Command code

+3 0070 0000 0000 0111 0000

+4 0100 0000 0001 0000 0000 Image data number

+5 0000 0000 0000 0000 0000

+6 3a45 0011 1010 0100 0101 Save destination

+7 495¢ 0100 1001 0101 1100 +6:3a45 (:E)

+8 474d 0100 | 0111 0100 1101 +7:495¢ ()

+9 3130 0011 0001 0011 0000 +8:474d (GM)
+9:3130 (10)

+10 4c5c 0100 1100 0101 1100 +10:405¢ (L)

+11 4241 0100 0010 0100 0001 +11:4241 (BA)

+12 4c45 0100 1100 0100 0101 +12:4¢45 (LE)

+13 492e 0100 1001 0010 1110 +13:492e¢ (1)

+14 5a46 0101 1010 0100 0110 +14:5246 (ZF)

+15 0000 | 0000 |0000 |0000 | 0000 +12:8888 EEB&;
+106:

+16 0000 0000 0000 0000 0000 +17:0000 (NULL)

+17 0000 0000 0000 0000 0000 +18:0000 (NULL)

+18 0000 0000 0000 0000 0000

® Specifying Real Numbers

Specify the actual value multiplied by 1,000 to specify a real number.

In this example, the inputs are given to set the lower limit value (external reference number 137) of
measurement coordinate X to 123.4 for the Search processing item that is registered to processing
unit 1 by the Set Unit Data command.

First word in Command Area Description
+2 and +3 words Command code
+4 and +5 words Unit number: 1 (Command parameters)
+6 and +7 words External reference number: 137 (Command parameters)
Lower limit of measurement coordinate X: 123.4 (x 1,000 =
+8 and +9 words
123,400) (Command parameters)

* OMRON or Yaskawa Electric PLCs
Command (PLC to Sensor controller)

First word in He.xa- Bit
decimal o
Command Description
nota- 15-12 11-8 7-4 3-0
Area i
tion
+2 1000 0001 0000 0000 0000 Command code
+3 0050 0000 0000 0101 0000
+4 0001 0000 0000 0000 0001 Unit number
+5 0000 0000 0000 0000 0000
+6 0089 0000 0000 1000 1001 External reference number
+7 0000 0000 0000 0000 0000
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First word in He_xa- Bit
decimal o
Command Description
nota- 15-12 11-8 7-4 3-0
Area i
tion
+8 e208 1100 0010 0000 1000 Lower limit of measurement coordi-
+9 0001 0000 0000 0000 0001 nate X

>
* Mitsubishi Electric PLCs o
Command (PLC to Sensor controller) 3
S
o
- i )
First word in He_xa Bit S
decimal o =3
Command Description o
nota- 15-12 11 -8 7-4 3-0
Area )
tion
+2 1000 0001 0000 0000 0000 Command code
+3 0050 0000 0000 0101 0000
+4 0100 0000 0001 0000 0000 Unit number
+5 0000 0000 0000 0000 0000
+6 8900 1000 1001 0000 0000 External reference number
+7 0000 0000 0000 0000 0000
+8 08e2 0000 1000 1110 0010 Lower limit of measurement coordi-
+9 0100 0000 0001 0000 0000 nate X

[0JJUOD) pUBWIWOY JO} S8|dwex] UoeIoN Jo1sweled |-|-y
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A-1-2 Details of Commands Used in EtherCAT Communications

A-6

Command codes and command parameters used in EtherCAT communications are specified as de-
scribed below via the I/O port.

Command Code :Holds the command code to execute.
Command Parameter 0 to 3 :Holds the parameter for the command to execute.

M Precautions for Correct Use

Since Command Parameter 3 is the reserved area, it is unavailable. Use Command Parameter
0 to 2.

Command details written in the Appendix are described based on PLC memory addresses.
When specifying command codes and command parameters in EtherCAT communications, replace
the command details with the description in the table below.

First word in d:;)r(:;l Bit
Command Area notation 15-12 11-8 7-4 3-0
+2 0000 0000 0000 0000 0000 Command Code
+3 0000 0000 0000 0000 0000 4 bytes
+4 0000 0000 0000 0000 0000 Command Parameter 0
+5 0000 0000 0000 0000 0000 4 bytes
+6 0000 0000 0000 0000 0000 command Parameter 1
+7 0000 0000 0000 0000 0000 4 bytes
+8 0000 0000 0000 0000 0000 Command Parameter 2
+9 0000 0000 0000 0000 0000 4 bytes
+10 0000 0000 0000 0000 0000 command Parameter 3
+11 0000 0000 0000 0000 0000 4 bytes
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A-1-3

This section lists the commands that you can use with the FH / FHV series sensor controller and the
communications protocols for which each command is supported.

Command List

@ Additional Information

In addition to the standard communication commands that are given here, you can also create
custom commands and define the processing for them.
Creating custom commands is useful to expand the function of a standard command to create
more advanced commands, and to otherwise combine multiple commands into one command
to simplify controlling operation from a PLC or other external device.
Refer to Custom Communications Commands in the Vision System FH/FHV Series User's
Manual (Cat. No. Z365).

Precautions for Correct Use

* In the FHV series, parallel commands other than measurements, errors, and OR signal clear
are available when the parallel 1/0 signal extension unit (FHV-SDU10) for the Smart Camera
data unit is connected. If not connected, only measurements, errors, and OR signal clear can

be used.

* In the FHV series, EtherCAT communication commands are available only when the Ether-
CAT interface communication unit (FHV-SDU30) for the Smart Camera data unit is connect-

ed.

® Execution Commands

OK: Applicable command, RST: Command with restricted execution, NA: Non-applicable command

Parallel | PLC link EtherNet/lP | EtherCAT PROFINET | Non-pro-
. Ref.: Ref.: Ref.: cedure
Function —_— - Ref.: Ref.: - Ref.:
age 2-242 age 2-51 D
2-403 2478 | P29 Pag 2-306 | page 2-354
Perfqrms measurement NA™T OK oK oK oK OK
one time.
Performs continuous
OK OK OK OK OK OK
measurement.
Ends continuous meas- NA OK OK OK OK OK
urements.
Performs test measure-
ment for the specified NA OK OK OK OK OK
unit.
Performs remeasure- NA OK NA NA NA OK
ment.
Clears all measurement OK OK OK OK OK OK
result values.
Restores the value of the
all scene variables of the NA OK OK OK OK OK
current scene to the ini-
tial value.
Restores the value of the
all system variables to NA OK OK OK OK OK
the initial value.
FH/FHV Series Vision System User's manual for Communication Settings (Z342-E1) A-7
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A-8

Function

Parallel
Ref.:
page
2-403

PLC link
Ref.:
page
2-178

EtherNet/IP
Ref.:
page 2-242

EtherCAT
Ref.:
page 2-51

PROFINET
Ref.:
page
2-306

Non-pro-
cedure
Ref.:
page 2-354

Clears the data output
buffer.

NA

NA

OK

OK

OK

NA

Clears the data output
buffer and Output Area,
and the value becomes
0.

NA

NA

NA

OK

NA

NA

Clears all measured val-
ues for the currently dis-
played scene.

Clears the data output
buffer and Output Area,
and the value becomes
0.

NA

NA

NA

OK

NA

NA

Saves the current system
data and scene group
data in the sensor con-
troller.

NA

OK

OK

OK

OK

OK

Registers the model
again.

NA

OK

OK

OK

OK

OK

Shifts the image display
position by the specified
amount.

NA

OK

OK

OK

OK

OK

Zooms the image display
in or out by the specified
factor.

NA

OK

OK

OK

OK

OK

Returns the display posi-
tion and display magnifi-

cation to their default val-
ues.

NA

OK

OK

OK

OK

OK

Copies the scene data.

NA

OK

OK

OK

OK

OK

Deletes the scene data.

NA

OK

OK

OK

OK

OK

Moves the scene data.

NA

OK

OK

OK

OK

OK

Registers the specified
image data as a regis-
tered image.

NA

OK

RST™2

NA

NA

OK

Loads the specified reg-
istered image as the
measurement image.

NA

OK

OK

OK

OK

OK

Responds in the re-
sponse areas +6+7 with
the data that was set in
command areas +4+5.

NA

OK

NA

NA

NA

NA

Returns an entered text
string without changing it.

NA

NA

OK

OK

OK

OK

Executes the specified
command string after a
specified delay.

NA

NA

NA

NA

NA

OK

Adds a user account to a
specified group ID.

NA

OK

RST™2

NA

NA

OK
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Parallel | PLC link EtherNet/IP | EtherCAT PROFINET | Non-pro-
. Ref.: Ref.: Ref.: cedure
Function S S Ref.: Ref.: e Ref.:
2403 | 2478 | Pa9e2242 | page2¥1 |, 50 | hage 2-354
Deletes a specified user NA OK RST'2 NA NA OK
account.
Delete all user accounts
with the specified group
ID. If UGO is specified for
the group ID to be delet- NA OK RST™2 NA NA OK
ed, delete the user ac-
count other than the
specified user.
Branches to the start of
the measurement flow NA OK OK OK OK OK
(processing unit 0).
Restarts the sensor con- NA OK OK OK OK OK
troller.
Clear Error OK NA NA'3 NA"3 NA™ NA
Clear Parallel OR+DO OK NA NA NA NA NA
Clear Measurement Val-
OK NA NA NA NA NA

ues, Error, OR™

*1.  You can execute the same operation with the Measurement Execution Bit (STEP signal is allocated for
the parallel communications, EtherNet/IP, and PROFINET; Trigger bit is allocated for EtherCAT) in the

control signals.

*2. You cannot execute tag data link commands. Execute the command with message communications.

*3.  You can execute the same operation with the Error Clear Bit (EtherNet/IP and PROFINET: ERCLR,
EtherCAT: Error Clear) in the control signals.

*4. Clear Measurement Values, Error, OR is only possible in the FHV series.
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A-10

® Commands to Get Status

OK: Applicable command, RST: Command with restricted execution, NA: Non-applicable command

Function

Parallel

PLC Link
Ref.:
page
2179

EtherNet/IP
Ref.:
page 2-243

EtherCAT
Ref.:
page 2-52

PROFINET
Ref.:
page
2-306

Non-pro-
cedure
Ref.:
page 2-355

Gets the current scene
number.

NA

OK

OK

OK

OK

OK

Gets the current scene
group number.

NA

OK

OK

OK

OK

OK

Gets the number of the
layout that is currently
displayed.

NA

OK

OK

OK

OK

OK

Gets the number of the
Unit that is currently dis-
played in the specified
image display window.

NA

OK

OK

OK

OK

OK

Gets the sub-image num-
ber that is currently dis-
played in the specified
image display window.

NA

OK

OK

OK

OK

OK

Gets the image mode for
the specified image dis-
play window.

NA

OK

OK

OK

OK

OK

Gets the input status
(prohibited/permitted) for
the Communications
Modules.

NA

OK

OK

OK

OK

OK

Gets the output status
(prohibited/permitted) to
an external device.

NA

OK

OK

OK

OK

OK

Gets the ON/OFF status
for the specified parallel
1/0 terminal.

NA

OK

OK

OK

OK

OK

Gets the ON/OFF status
of all parallel terminals
except for DI terminals.

NA

OK

OK

OK

OK

OK

Gets the ON/OFF status
of all parallel DI termi-
nals.

NA

OK

OK

OK

OK

OK

Gets the user name for
the user account current-
ly logged in.

NA

OK

RST

NA

NA

OK

Gets the group ID for the
account currently logged
in.

NA

OK

RST

NA

NA

OK

Gets the current state of
the operation log.

NA

OK

OK

OK

OK

OK

*1.  You cannot execute tag data link commands. Execute the command with message communications.
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OK: Applicable command, RST: Command with restricted execution, NA: Non-applicable command

Parallel | PLC link EtherNet/lP | EtherCAT PROFINET | Non-pro-
. Ref.: Ref.: Ref.: cedure
Function —_— - Ref.: Ref.: - Ref.:
2-403 2479 | P39e2:243 | page2:53 |, .00 | hage 2-355

Switches to the specified OK OK OK OK OK OK
scene number.
Switches to the scene
group with the specified OK OK OK OK OK OK
number.
Sets th(le layout anmber NA OK OK OK OK OK
and switches the image.
Sets the number of the
Unit to display in the NA oK oK oK oK OK
specified image display
window.
Sets the number of the
sub-lmag';c'e to .dlsplay !n NA OK OK OK OK OK
the specified image dis-
play window.
Sets the image mode for
the specified image dis- NA OK OK OK OK OK
play window.
Permits/prohibits inputs
to the Communications NA OK OK OK OK OK
Modules.
PermItS/pFOthI.tS outputs NA OK OK OK OK OK
to external devices.
Sets the ON/OFF status
of the specified parallel NA OK OK OK OK OK
I/O terminal.
Sets the ON/OFF status
of all parallel terminals NA OK OK OK OK OK
except for DO terminals.
Sets the ON/OFF status
of all parallel DO termi- NA OK OK OK OK OK
nals.
SW|tch§s the currently NA OK RST'! NA NA OK
logged in account.
Sets the state of the op- NA OK OK OK OK OK

eration log.

*1.  You cannot execute tag data link commands. Execute the command with message communications.
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® Commands to Read Data

OK: Applicable command, RST: Command with restricted execution, NA: Non-applicable command

P';; f"_"k EtherNet/IP | EtherCAT PRg::'fET N;’;E::'
Function Parallel pag:a Ref.: Ref.: pag; Ref.:
2-244 2-53 y
2180 | P29° page 2-308 | page 2-356
Get§ the s.,pecmed proc- NA OK OK OK OK OK
essing unit data.
Gets the \{alue fora NA NA NA NA NA OK
scene variable.
Gets the date and time. NA OK RST NA NA OK
Gets thg se.nsor cor'1trol- NA OK RST'! NA NA OK
ler version information.
Qets settlngs related to NA OK RST"! NA NA OK
image logging.
Gets the image logging NA OK RST"! NA NA OK
folder name.
Gets the data logging NA OK RST"! NA NA OK
folder name.
h

Gets the screen capture NA OK RST'! NA NA OK
folder name.
Gets the prefix for the file
name in which logged NA OK RST1 NA NA OK
images are saved.
Gets the con.dltlons set NA OK OK OK OK OK
for data logging.
Gets the parallel DI ter-
minal offset data that is NA OK OK OK OK OK

set.

1.

A-12

You cannot execute tag data link commands. Execute the command with message communications.
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OK: Applicable command, RST: Command with restricted execution, NA: Non-applicable command

P';:if"f'k EtherNet/IP | EtherCAT PR(;::NET N;':E::'
Function Parallel pag; Ref.: Ref.: pag.e. Ref.:
2-244 2-53 y
2180 | P29 page 2-308 | page 2-356
Sets th ified unit
e's the specilied uni NA OK OK OK OK OK
data.
Set.s a value to a scene NA NA NA NA NA oK
variable.
Sets the date and time. NA OK RST1 NA NA OK
Changes the settings re-
lated to image logging. NA OK RST1 NA NA OK
*2
Sets the name for the im-
age logging folder. NA OK RST™ NA NA OK
*2
Sets the name for the NA OK RSTH NA NA OK
screen capture folder.
Sets the name for the da-
ta logging folder. NA OK RST™ NA NA OK
*2
Sets the prefix for the file
name in which logged NA OK RST1 NA NA OK
images are saved.
Sets the data logging
conditions. NA OK OK OK OK OK
*2
Sets th llel DI termi-
el e paraligl BHiem | ya oK oK oK oK oK
nal offset data.

*1.  You cannot execute tag data link commands. Execute the command with message communications.

*2. When you save data, the save destination differs depending on sensor controller model.
The save destination differ depending on the sensor controller type.
When you use FH / FHV series, do not save to the any folder except RAMDisk and external storage de-
vice (such as C:\ProgramFiles\FZ). It is possible not to perform correctly due to the decrease of Scene

data storage region.

Save destination

FH/FHV series

RAMDisk

C:\Data\RAMDisk

External storage

E:\, F:\, G\, H:\, M:\, S\, T2\, U:\, V:\, Wi\, X3\, Y3\, Z:\
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® File Load Commands

The load destination differs depending on the sensor controller model.

Load destination FH/FHV series
RAMDisk C:\Data\RAMDisk
External storage E:\, F:\, G\, H:\, M:\, S:\, T2\, U:\, V:\, W:\, X3\, Y2\, Z:\

OK: Applicable command, RST: Command with restricted execution, NA: Non-applicable command

PLRZf"_"k EtherNet/IP N°:’:'r:°e'
Function Parallel N Ref.: EtherCAT | PROFINET
page age 2-245 Ref.:
2180 | P29 page 2-357
Loads the scene data. NA OK RST™ NA NA OK
Loads the scene group NA OK RSTH NA NA OK
data.
Loads the system data. NA OK RST™ NA NA OK
L h +
oads the system NA OK RST NA NA OK
scene group 0 data.

*1.  You cannot execute tag data link commands. Execute the command with message communications.

® File Save Commands

The save destination to use differs by sensor controller model.

When you use FH / FHV series, do not save to the any folder except RAMDisk and storage device
(such as C:\Program Files\FZ). It is possible not to perform correctly due to the decrease of Scene
data storage region.

Save destination FH/FHV series
RAMDisk C:\Data\RAMDisk
External storage E:\, F:\, G\, H:\, M\, S:\, T:\, U:\, V:\, W\, X3\, Y2\, Z:\

OK: Applicable command, RST: Command with restricted execution, NA: Non-applicable command

PLC link Non-pro-
Clink | EtherNetip SRR
. Ref.: cedure
Function Parallel Ref.: EtherCAT | PROFINET
page age 2-245 Ref.:
2-181 pag page 2-357
Saves the scene data. NA OK RST NA NA OK
h
Saves the scene group NA OK RST NA NA OK
data.
Saves the system data. NA OK RST™ NA NA OK

Saves the image data
stored in the the sensor NA OK RST™ NA NA OK
controller's memory.

Saves all image data in
the sensor controller's

o . NA OK RST™! NA NA OK
memory with ifz format in
external storage.
Saves the last logging NA OK RST'! NA NA OK

image.
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PLC link Non-pro-
Clink | £ herNetiP on-pro
. Ref.: cedure
Function Parallel Ref.: EtherCAT | PROFINET
page aqe 2-245 Ref.:
2-181 el page 2-357
Saves the system +
§cene group 0 data that NA OK RST'! NA NA OK
is currently used by the
sensor controller in a file.
Captures the screen. NA OK RST NA NA OK

*1. You cannot execute tag data link commands. Execute the command with message communications.
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A-1-4

This section provides details on the communications commands.

I Single Measurement

Command Details for PLC Link, EtherNet/IP, EtherCAT, and PRO-
FINET

Performs measurement one time.

Command (PLC to Sensor controller)

First word in . Bit
Hexadecimal ..
Command . Description
notation 15-12 11 -8 7-4 3-0
Area
+2 1010 0001 0000 0001 0000
Command code
+3 0010 0000 0000 0001 0000
Response (Sensor controller to PLC)
First word in ) Bit
Hexadecimal L.
Response . Description
notation 15-12 11-8 7-4 3-0
Area
+2 1010 0001 0000 0001 0000 Command code
+3 0010 0000 0000 0001 0000 Response target command co-
des
+4 - 0000 0000 0000 0000 Response code
+5 - 0000 0000 0000 0000 Command execution result
OK: 0 (0000 0000)
NG: Not 0 (0000 0000)
I Start Continuous Measurements
Performs continuous measurement.
Command (PLC to Sensor controller)
First word in ) Bit
Hexadecimal L.
Command . Description
notation 15-12 11 -8 7-4 3-0
Area
+2 1020 0001 0000 0010 0000 Command code
+3 0010 0000 0000 0001 0000
Response (Sensor controller to PLC)
First word in ) Bit
Hexadecimal o
Response . Description
notation 15-12 11-8 7-4 3-0
Area
+2 1020 0001 0000 0010 0000 Command code
+3 0010 0000 0000 0001 0000 Response target command co-
des

A-16
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First word in . Bit
Hexadecimal L.
Response : Description
notation 15-12 1-8 7-4 3-0
Area
+4 - 0000 0000 0000 0000 Response code
+5 - 0000 0000 0000 0000 Command execution result
OK: 0 (0000 0000)
NG: Not 0 (0000 0000)
I End Continuous Measurements
Ends continuous measurements.
Command (PLC to Sensor controller)
First word in . Bit
Hexadecimal L.
Command . Description
notation 15-12 11-8 7-4 3-0
Area
+2 1030 0001 0000 0011 0000 Command code
+3 0010 0000 0000 0001 0000
Response (Sensor controller to PLC)
First word in . Bit
Hexadecimal s
Response . Description
notation 15-12 1-8 7-4 3-0
Area
+2 1030 0001 0000 0011 0000 Command code
+3 0010 0000 0000 0001 0000 Resp